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Foreword

Automation of America Offices, 1985-2000, assesses the consequences of
the continuing and rapid introduction of information and telecommunications tech-
nologies in offices: the workplace of about 45 million Americans. The use of com-
puters and new communication systems in offices is bringing about fundamental
changes in employment patterns, the skills needed for white-collar occupations,
and the quality of worklife and the office environment. These changes will affect
all industry sectors, since office work is a growing component of every industry
as well as all public sector organizations.

The study, requested by the Senate Committee on Labor and Human Re-
sources and the House Committee on Education and Labor, will also be of interest
to many other congressional committees because it addresses a wide range of sub-
jects of concern to industry, government, and educational institutions, and to em-
ployers, employees, and their organizations.

OTA wishes to thank the many people and organizations that contributed
to this assessment through advisory panels, workshops, interviews, and other
means of sharing their information and experience with us. The final responsibil-
ity for the study, however, rests with OTA.

JOHN H. GIBBONS
Director

fit
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Chapter 1

The Outlook for Office
Automation Technology, 1985-2000

INTRODUCTION

America has become an information society.
Our economy is driven as surely by the inces-
sant demand for information as it is by the
continuing necessity of converting raw mate-
rials into finished products.

The majority of American workers are now
white-collar workers, and about 45 percent of
all American workers work in offices. (See fig-
ure I-l. ) Office work is rapidly being “auto-
mated, ” or computerized. What does this mean
for the productivity of office workers and the
number of office jobs that will be available in
the future? What skills will white-collar work-
ers need? What job ladders will be open to
them? Will the quality of their working life
be better, or not as good? What new opportu-
nities and new problems can we expect, as a
result of sweeping technological change in
America’s offices?

These were some of the questions that led
the Senate Committee on Labor and Human
Resources and the House Committee on Edu-
cation and Labor to ask the Office of Technol-
ogy Assessment (OTA) to conduct a study of
the growing use of microelectronic information
and communication technologies in office work.

With less than 3 percent of the labor force
now employed in agriculture and the propor-
tion of blue-collar workers steadily declining,
the automation of white-collar work inevita-
bly raises concerns about the number of jobs
that will be available for the still growing la-
bor force in the long-range future. This report
deals with those white-collar workers who pri-
marily work in offices, although information
technology is also affecting others, for exam-
ple, department store clerks and supermarket
cashiers.

Figure 1-1.—Changing Structure of the Work Force

1900 1940

Blue collar (35.82%)
Whlte collar (17.61%),)

l

%

Service (9.07%)
Agrlculture 37.5%)

Biue collar (39.8%,)

mete collar (31. OB%/L
-~

0y

Service (11.74%)
Agnculture 1/.38%)

1980

Blue collar (31.66%)
White coIIar (52.23%)
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1|2
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Agr|cu|ture (2.77%)
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SOURCES: 1900, 1940: U.S. Department of Commerce, Historical Statistics—Colonial Times to 1970, Series D, 182-232; and 1980: U.S. Department of Commerce,

Statistical Abstracts of the United States: 1981
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But American industry is now participat-
ing in a global economy. Competition for both
world markets and domestic markets is a pow-
erful incentive for seeking higher productivity.
Microelectronic technology has enormous po-
tential for increasing productivity in white-
collar work, which is a large and growing part
of every industry sector.

The office is the primary workplace for many
industries, such as banking, insurance, and real
estate, but the office is also a vital element
of every industry from manufacturing to farm-
ing. An OTA assessment of factory automa-
tion, for example, found that”. . . the salaried
or white-collar work force will constitute a
larger proportion of manufacturing employ-
ment“l in the future. Increased productivity
in office work thus would contribute to pro-
ductivity and growth in all sectors of the
economy.

The demand for information will continue
to grow. With computerization, the unit cost
of collecting, processing, distributing, and
using information will decline. More Kkinds of
information will be gathered and used for new
purposes, and many new information services
and products will be created. Demand for in-
formation and increased productivity are two
major factors in the employment equation; the
consequences of office automation for office

‘U.S. Congress, Office of Technology Assessment, Comput-
erized Manufacturing Automation: Employment, Education,
and the Workplace, OTA-C 1T-235 (Washington, DC: U.S. Gov-
ernment Printing Office, April 1984).

employment will depend in large part on the
interactions between them.

Just as the successive waves of mechaniza-
tion of farm and factory work have changed
U.S. society and economy, so will the automa-
tion of white-collar work. Social and economic
transitions in the past have raised policy is-
sues that had to be addressed, and in many
cases are still being addressed, by Congress.
The new wave of automation will also create
both opportunities and problems that demand
the attention of Congress.

Technological change is also related to ques-
tions already on our political agenda, such as
comparable worth and pay equity, interna-
tional trade, and health and safety in the work-
place. The effects will eventually be felt by
everyone—producers and consumers; manag-
ers, professionals, and clerical workers; large
and small organizations; the private sector and
the public sector. The role that information
and communications technologies will play in
offices in the future, and the opportunities and
problems they present, thus concern all Ameri-
cans and all of their representatives in Congress.

This report puts before its readers a broad
range of likely consequences of office automa-
tion, and calls attention to large areas of un-
certainty. It points to some public policy is-
sues that are emerging or may arise. Many
other questions must and can be resolved only
by the informed choices and cooperative ef-
forts of individuals and organizations.

ORGANIZATION OF REPORT

After a brief look at the context of office
automation from the perspective of history,
this chapter highlights some expectations
about the technologies and their development
over the next 15 years. It introduces a con-

ceptual framework or model that guided the
assessment. It then summarizes the findings
of the assessment, identifying policy issues
that are likely to concern Congress over the
next decade.
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Many of these issues are just coming to pub-
lic attention and have not yet been widely dis-
cussed; specific proposals for dealing with
them have not been put forward. A few of the
issues, however, are already before Congress
or are apt to be the subject of congressional
consideration in the near future.

Chapters 2 through 6 discuss the possible
effects of office automation in more detail.
They deal with potential effects on employ-
ment levels; the kind of training and educa-
tion needed for office work; changes in work
content, jobs, occupations, and organizations;
the quality of work life, the office environment
and labor management relations; and the secu-
rity and confidentiality of information.

Chapters 7 and 8 consider two alternatives
to conventional offices, made feasible and eco-
nomically attractive by office automation. The
first of these is home-based work, especially
the use of the worker’'s home as the primary
or sole site for clerical work. The second is off-
shore performance of data-entry operations,
in which work is sent off to be done in coun-
tries with lower paid workers.

Chapters 9 and 10 look at office automation
in the public sector— Federal agencies and State
and local governments.

Chapter 11 is a brief survey of the limited
information currently known about office auto-
mation and small businesses, an important sec-
tor of the economy that is just beginning to
automate its offices.

Chapter 12 considers the implications of
office automation for two groups that are likely
to be particularly strongly affected: working
women and minority white-collar workers.

Appendix A describes office automation tech-
nology as it is now and as it is likely to de-
velop between 1985 and 2000.

Appendix B summarizes case studies of the
automation of several offices to provide some
examples of the changes that occur when
offices are automated. In particular these ex-
amples illustrate the variety of offices affected
and the difficult transition stage that occurs
as offices automate their work.

The summary discussion in this first chap-
ter is keyed at appropriate points to later chap-
ters, where the reader will find more lengthy
discussions.

LOOKING TO THE FUTURE

During the present transitional stage of of-
fice automation, there are many problems that
are real but do not require congressional ac-
tion. Some of the fears that people have in an-
ticipating technological change later prove
groundless. Many problems are resolved by
ingenuity, trial and error, and negotiation be-
tween groups that have competing interests
but a shared motivation to benefit from tech-
nology. Structural changes in the economy,
on the other hand, can create lasting inequi-
ties and conflicts. They can also open up new
opportunities to resolve old issues and realize
new social benefits.

OTA chose a 15-year perspective because
Congress will be concerned less with ephemeral

effects and transitional problems than with
long-range structural changes. These struc-
tural changes are likely to become clearly vis-
ible only after office automation has been
widely adopted and organizations learn to use
its full capabilities.

Information and communication technology
is itself rapidly evolving and expanding its ca-
pabilities. The range of technological choices
that an organization has for accomplishing any
given information-related objective is wide.
The number of manufacturers and vendors of
office automation equipment is large, and the
competition between them is strong. This sug-
gests that the technology of office automation
will be strongly influenced over the next dec-
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Photo‘ credit L/br

of Congress

Photo credit. Michael J Smith

The evolution of the office environment is shown in these two photos from 1897 and 1980.
Perhaps in the future there will be a truly paperless office.

ade or more, by the needs and wishes of the
users.

The as-yet-undetermined characteristics of
future office automation technology will strongly
influence the social consequences of the auto-
mation of white-collar work. But changes in
the U.S. economy and society are not, or need
not be, entirely technologically determined.
They depend in part on choices and decisions
made by individuals and organizations, and
they also can be guided by public policy.

The conclusions of this assessment are there
fore conditioned by unavoidable uncertainties
about the choices that users will make, about
economic growth, and about future public pol-
icies. Major directions in the evolution of the
technology can be discerned, but when these
technical improvements will occur is more un-
certain. It is most prudent to assume that some
technical breakthroughs may come sooner than

WHAT IS OFFICE

Almost any place where information han-
dling is the main activity is called an office,
whether it is one person at a desk or a com-
plex hierarchy of executives, professionals, and

now projected, rather than later, since this has
happened repeatedly in the last few years.

Also uncertain is the speed with which of-
fices will adopt new technologies. This will be
influenced by general economic conditions, but
in the last decade office automation has been
less sensitive to these factors than many ex-
pected. Because it can be accomplished incre-
mentally and with relatively small investments,
adoption of office automation may be much
wider, more general, and more rapid than has
often been the case with new technologies. This
makes transitional problems more visible and
structural problems more important-e. g., dis-
placed workers will have fewer options for ad-
justment if their occupations are affected in
most regions and most industries in a rela-
tively brief period. It also indicates that deci-
sionmakers should now begin to attentively
monitor the changes that are occurring, in or-
der to be prepared to deal with problems that
may arise.

AUTOMATION?

clerical workers. For the purposes of this re-
port, the office is wherever “office work” is
done, and “office work” is the processing and
use of information for the purpose of track-
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ing, monitoring, recording, directing, and sup-
porting complex human activities.” One of the
striking consequences of information and com-
munication technologies is that together they
make much “office work” independent of the
place where it has usually been performed; that
is, they allow it to be done in the home, in air-
planes and trains, and in other countries.

For the purposes of this report, the term “of-
fice automation’ is used broadly to mean the
application of microelectronic information
technology and communication technology to
office work. It includes large “mainframe”
computers, smaller minicomputers, personal
computers or microcomputers, stand-alone
word processors, and the many diverse com-

‘By extension, people also speak of places where other
professional work is done as an office—e. g., a dentist’s office.
In this report we attempt no rigorous definition of what is or
is not office work, but use a commonsense approach. We have
generally excluded from consideration such peripheral or spe-
cialized places of white-collar work as the dentist’s office, the
scientific laboratory, and the draftsman’s office.

munication devices and systems that can link
them together.

The first offices may have been in the homes
of Babylonian merchants or Phoenician traders,
or perhaps they were construction project
offices in the palaces of Egyptian Pharaohs.
Almost certainly something like an office came
into existence as soon as records could be kept
of the exchange of goods, on clay tablets,
chisled stones, papyrus, and quipus.’Office
work is inseparable from commerce because
it is concerned with gathering, keeping, and
using information about human activities, and
particularly those activities that have to do
with the production and exchange of goods
and services.

If office work began in the homes of mer-
chants and traders, it has nevertheless for most
of history been done in central locations close
to the production of goods and services.‘The
office plays the same role for an organization
that the brain plays in a living organism. It
receives information flowing in from all parts
of the organization (or organism) and from the
external environment, processes that informa-
tion and sends back responses, instructions,
and commands through an extended nervous
system—established channels of communication.

At the dawn of written history, clerks and
scribes were the first office workers. Informa-
tion handling work has always carried with
it a degree of respect or status (even when
many scribes were slaves) because it requires
skills and education that, through most of his-
tory, few people had.

The tools used in this work were for thou-
sands of years very simple, basically writing
implements and something to write on, and
some means of storing the records written or
received. As the scale of human activities in-
creased, the information about them became
more voluminous and more diversified. The
tools became slightly more sophisticated (a

*Quipus were knotted cords used by the Peruvian Indians
(who did not develop writing) to keep records.

‘One of the effects of new communication and information
technology may be to alow office work to again be done in
homes; see ch. 7, “Home-Based Automated Office Work. ”
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bookkeeping ledger rather than a stone tablet
or roll of papyrus) and office workers became
more numerous and more specialized. When
clocks were invented, the work became more
subject to measurement, pacing, and manage-
ment control. When electric communications
were invented, it became less sensitive to prox-
imity but more sensitive to time.’But not un-
til the advent of the telephone, the typewriter,
and the adding machine, near the end of the
19th century, was a significant part of the work
automated. (See figure 1-2.)

The mechanical stage of office automation
was followed by the electromechanical stage,
with electric typewriters and calculating ma-
chines. The present age of computers began
a little more than 15 years ago, and this assess-
ment looks forward for another 15 years—
together, only about one generation in human
terms, and less than the working lifetime of
a white-collar worker.

Through the mechanical and electromechan-
ical eras of office automation, whitecollar work
continued to be labor intensive. Capital invest-
ment in office work has always been low com-
pared to capitalization in other economic sec-
tors such as manufacturing and agriculture.

‘Note that until the 1840s, and the invention of the tele-
graph, it might take days or weeks to communicate with another
office in a different part of the country. Until the transatlantic
cable of 1866, it took at least 4 weeks for a merchant to send
a message to his field agent in Europe and get a response, and
it might take months to exchange messages with the ship car-
rying his goods, since he could not know when and where it
would make port.

About 85 percent of office operating costs are
labor costs.

Now capitalization is occurring rapidly, in the
form of information and communication tech-
nologies that are transforming the nature of
white-collar work.

Many other forces have affected office work
in recent decades. The scale, geographical
scope, and concentration of economic enter-
prise, and therefore of offices, has increased.
Some sectors of industry and commerce have
expanded and some have shrunk in impor-
tance. The growing pervasiveness of science
and technology as components of the economy
has both increased the demand for data and
changed the nature of the information han-
dled in offices. There has been a strong tend-
ency to professionalize and credentialize many
occupations.

The office work force has also changed. The
average educational attainment of office work-
ers has increased, yet the educational gap be-
tween office workers and the general popula-
tion has narrowed or disappeared. Women,
once a very small part of the office work force,
now make up the larger part of it. Changes
in values, lifestyles-and some claim, the work
ethic-have affected office workers along with
all others in society.

These trends are all important. But tech-
nology or the tools people use, have a primary
affect on their work, how it is done, and how
it is rewarded by society.

UNDERSTANDING THE IMPACTS OF OFFICE AUTOMATION

In carrying out this assessment, OTA used
a simple ‘conceptual model as an aid in look-
ing for the possible effects.”(See figure 1-3.)
It suggests that when organizations adopt new
technology, there are likely to be three kinds

*This model was developed by J.F.Coates and V.T.Coates;
for an example of other assessments in which it has been used,
see V.T.Coates, et a., A Retrospective Technology Assess-
ment: Submarine Telegraphy (San Francisco: San Francisco
Press, 1980); and V.T.Coates, “The Potentia Impacts of Ro-
botics, ” The Futurist, February 1982.

of effects: substitution, adaptation, and trans-
formation.

The new technology usually replaces an older
technology or human labor, or both. There are
direct substitution effects, both at the task
level and at the organizational level. As word
processors and computers replace the typewriter,
bookkeeping ledgers, and payroll systems, and
other communication systems augment tele-
phones, there are effects on productivity, size
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Figure 1-2.— History of Technology Used in the Office
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Figure 1-3.— User Institution Model of Technological Change
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of work force, job content, the skill required
of workers, etc. These effects are perceived as
“good” or “bad” depending on one’'s perspec-
tive and interests.

The institutional structures, culture, oper-
ating procedures, and management expecta-
tions at this point still reflect the old work-
flow and work process. Tension is created
because the characteristics of the new tech-
nology are different, and the requirements for
effectively using it are different. Until this ten-
sion is resolved, the full benefits of the substi-
tution are not realized and productivity may
even fall. Many organizations are still at this
stage in office automation.

The institution deliberately or “unconscious-
ly, ” by plan or by trial and error, begins to
modify itself to suit new ways of doing things.
This is the adaptation stage. The adaptations
may include for example formal reorganiza-
tions, shifts in power relationships, adjust-
ments in responsibilities, or changes in the way
workers are recruited and compensated.

Two kinds of problems may arise in this
phase. If significant changes are made quickly
and by explicit decisions, they may evoke re-
sistance and resentment from those who lose
power or who are uncomfortable with any
change in the status quo, especially when peo-
ple do not understand the reasoning behind
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the changes or have not participated in the
decisions. On the other hand, if adaptations
are not planned, there may be a long period
of frustration and inefficiency before common
sense indicates just what changes are nec-
essary.

The third kind of effects, transformations,
come about because new technologies are likely
to have entirely new capabilities not offered
by the older technologies. The organization
may develop new activities, products, or serv-
ices, using these capabilities. For example,
computers offer not only a more efficient way
to do bookkeeping, but also the capability for
continuous inventory control, not possible be-
fore. They make it possible to target mailings
to special customers, and track the results.
Some organizations began, as soon as they
computerized their own data processing, to of-
fer these services to others. This round of ef-
fects may bring about the restructuring of an
industry or of the mix of industries within the

economy. The financial services industry, for
example, used the new technologies to avoid
legal boundaries between banks, insurance
companies, brokers, and other elements of the
industry.

Some organizations fail to adopt new tech-
nology, even when it becomes the norm among
competitors. They risk eventual obsolescence
and failure. For example, mail order businesses
that have not automated customer services
are in serious trouble. The feedback loop in
the model is important; further development
of the technology is shaped by the market and
by the demands of users. New businesses may
be spawned that specialize in innovative use
of the technology, or specialize in helping other
firms use it.

‘See U.S. Congress, Office of Technology Assessment, Ef-
fects of Information Technology on Financial Services Systems,
OTA-CIT-202 (Washington, DC: U.S. Government Printing Of-
fice, September 1984).

THE TECHNOLOGY OF OFFICE AUTOMATION-
PRESENT AND FUTURE

The dominant trends in office automation,
from 1985 to 2000, are likely to be:

a continuing strong movement toward
microcomputers and toward distributed
data access and data handling, usually su-
perimposed on rather than superseding
centralized automatic data processing;
more powerful, easier to use, software;
a strong trend toward linking and net-
working of microcomputers, minicomput-
ers, mainframes, and peripheral and sup-
porting systems;

increasing choice among technological op-
tions for accomplishing information han-
dling objectives;

more and more capture of data at the point
of origin, decreasing the need for repeated
keyboarding and centralized data entry;
and

growing capability for communication, be
tween devices, between organizations, and
between locations.

Distributed Information-Handling
and Networking

In about three decades, there have been three
overlapping phases of computer-based office
automation: centralized computing, decentral-
ized or end-user computing, and networking.’
Before the last decade, large organizations
were preoccupied with computerizing their
mass data handling and typing, and were de-
veloping large systems and a corps of com-
puter specialists to run them. This gave rise
to the familiar “EDP” (electronic data proc-
essing) or “ADP” (automated data process-
ing) center, staffed by computer specialists,
primarily for batch processing of data and the
development of large corporate databases.

‘The reader who wants a more detailed description of office
automation technology (but one still intended for the lay reader)
and a discussion of the outlook for its development over the
next 15 years, may go directly to app. A.
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In industries that deliver customer services,
such as insurance, this phase is sometimes
called “back office automation, ” since it chiefly
affected the part of the office characterized
by large numbers of clerical workers doing the
kind of paper processing seldom seen by the
consumer. They entered data into the com-
puter using “dumb terminals’ ’-i.e., using
keyboards that fed data to a large central com-
puter that did the processing. Many organi-
zations established central word processing
departments or pools, in which specialized cler-
ical workers took over the “typing” (or at least
the keyboarding of all lengthy documents) for
a department or for the entire organization.

The second phase of computerization began
in most organizations about 1978 to 1980, with
the introduction of small stand-alone word
processors and microcomputers or personal
computers (PCs), used by people who are not
computer specialists. Software packages al-
low people who know little about computers
or the arcane skills of programming to draw
on databases or add to them, to manipulate
text and quantitative data, to generate tables
and graphic displays, and to exchange infor-
mation with other computer users, without the
direct mediation of computer specialists. PCs
are increasingly used by managers and profes-
sionals as well as by support staff. Many ex-
ecutives who would not ever have typed now
use word processing to draft letters, memos,
or reports, or generate reports using spread-
sheet software.

This has come to be known by the awkward
term “end-user computing. ” Today, the use of
computers by nonspecialists-end-user comput-
ing—is a highly visible trend. End-user com-
puting is not replacing central computers, but
is often added to or superimposed over a cen-
tralized EDP process within an organization.

The third phase is already beginning-the
linking together of microcomputers, and the
linking of microcomputers to mainframes or
minicomputers so that they can act (compute)
either independently or as an extension of the
larger central processing unit. For the next dec-
ade, networking will be a major trend in office
automation.

Such linked systems can also connect com-
puters with printers and copiers, and with out-
side communications systems (telex, telephone
lines, cables, etc.) to create “integrated office
systems. ” Networking is not easily imple-
mented. Because of the wide diversity in hard-
ware, software, and interface mechanisms pro
tided by vendors, it is often difficult to connect
devices and systems so that they can “talk
to each other” or work together as an effec-
tive system. In spite of these problems, in the
last 2 years many organizations have devel-
oped “networks” or linked systems, and the
trend is rapidly gaining momentum.

Differences between centralized EDP com-
puting systems and end-user computing will
gradually blur. The first and second phases
of office automation, considered separately,
often appear quite different, but it will become
less important whether a worker is using a
dumb terminal, or a PC that is networked to
other computers, because they will be able to
access the same databases and perform roughly
the same functions.

Proliferating Options

Broad choices among vendors, devices, sys-
tems, software packages, connecting devices,
communications technologies, and service pro
viders now characterize office automation. This
range of choice, and the rapid evolution of the
technology, creates problems for organizations
that want to plan their automation rationally
over a long period. However, it also allows
offices to automate their work a few tasks at
a time, if they so choose.

Microelectronic office equipment is a highly
competitive industry, and this has contributed
to both declining prices and expanding capa-
bilities. The computer industry has become
a consumer industry. Large volume buyers
(e.g., the Federal Government) have a less dom-
inant influence over the direction of techno-
logical development than the cumulative choices
made by the great number of middle and small
size organizations. Even within large organi-
zations, the purchase of microcomputers and
word processors has often been relatively un-
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controlled and the authority to choose between
competitive brands has often been decentral-
ized and dispersed. Thus, considerations such
as the overworked phrase “user friendliness’
have become important in the design of office
automation.

A striking feature of the market so far has
been that only a few older office technologies
have been eliminated completely.Many have
preserved their special niche, often by incor-
porating microelectronic components-e.g.,
the typewriter and microfiche. Technologies
that were once separate are converging-type-
writers become like word processors that in
turn become almost indistinguishable from
personal computers. Telephones incorporate
small computers, and computers serve as com-
munication devices. No one piece of equipment
does everything but nearly all do more than
one thing. As a result, users can put together
devices and components to meet specific needs,
and there are few obvious limits to what in-
formation-handling tasks and functions can
be automated in the long run. Few critical tech-
nical barriers exist to future higher process-
ing speeds, larger memories, much improved
input and output technologies, and full com-
munication between systems and devices with-
out regard to distance.

The Capture of Data

A large proportion of the work in today’s
offices involves putting data into computers.
Whether data is generated within an organiza-
tion or drawn from outside the organization,
it usually must be keyboarded into computers
for further processing. This is especially true
for data that is collected on a disaggregated
basis—orders placed or received, ticket stubs,
invoices, checks, transport forms, vouchers,
customer complaints, etc. When organizations
exchange information either directly or through
a client (e.g., payments and receipts, or a pa-
tient sending hospital bills to a health insur-
ance provider) the information often must be

‘Reprography has just about eliminated the multilith,
mimeograph machine, and carbon paper—but not entirely. As
yet, electric typewriters have not completely eliminated me-
chanical typewriters.

rekey boarded even if it came from one com-
puter and goes into another computer.

But much of this work is being eliminated,
or is likely to be eliminated in the future. In-
creasingly, computers are able to communi-
cate directly with each other, through modems
or other technological means. A second way
of eliminating data-entry work is to allow (or
require) a consumer or client to enter informa-
tion directly into the organization’'s computer.
This happens, for example, when a bank’s cus-
tomer uses an automated teller machine (ATM)
to deposit or withdraw funds or shift funds
between accounts, or when he/she uses a home
computer to instruct the bank to pay his/her
monthly utility bill. A third way of eliminat-
ing data-entry work is to have the computer
directly read typed or printed information with
optical scanning technology; or to enable the
computer to “hear” and store information con-
veyed by voice (i.e., speech recognition). Opti-
cal scanning devices are improving rapidly and
increasingly in use; speech recognition tech-
nology is in an earlier stage of development,
but is already being used in a limited way.

A critical determinant of the results of office
automation over the next 15 years is the out-
look for computer input technology. Data en-
try, including word processing, is probably the
largest single computer-related category of
clerical employment today. Organizations are
seeking and finding ways to avoid the neces-
sity of keyboarding data for a second, third,
or fourth time. Beyond that is the possibility
of never having to keyboard it. If this hap-
pens, then both the number of jobs dedicated
to data entry, and the costs of data handling
will decline dramatically-at least, for a given
volume of data.

Communication Between Organizations

As already noted, one way to avoid second-
ary entry of data is for interacting organiza-
tions to exchange data directly from computer
to computer. For example, a hospital computer
may send bills directly to the health insurer’s
computer, which instructs the bank’'s com-
puter to transfer funds; the bank’s computer
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Photo credit: Bell Labs

One characteristic of office automation is the integration
of computing and communication technologies

then notifies the hospital’'s and the insurer’s
computer that the payment has been accom-
plished. As another example, the computer of
a manufacturer may receive an order from the
computer of a customer, then order and co-
ordinate the shipment, with the payment han-
dled and recorded by direct communication
between the computers of the buyer, seller,
and bank. A few pairs of organizations are said
to have such linkages operating at present;
more are likely to do so in the future.

How Rapidly Will Office
Automation Occur?

Office automation may proceed more rap-
idly and penetrate economic activities more
thoroughly than have other waves of automa-
tion. The pace of technological change has, in
the past, repeatedly confounded expectations;
sometimes it has been slower than expected,
sometimes more rapid. Much depends on the
resources required to adopt new technology,
the time required to recover the necessary in-
vestment, and the economic conditions that
prevail. Particular factors of importance are
the costs of capital and labor; the availability
of people to use and manage the new technol-

ogy; the structure of the adopting industry
or industries, and their competitive environ-
ment; and a variety of social and behavioral
factors that can be collectively called organiza-
tional culture.”

An examination of these factors in relation
to office automation points to a relatively
broad and speedy adoption. The role of offices
and office work is tending to increase in every
sector (i.e., there is more “paper work’ or in-
formation-handling in the production of all
goods and services), and automation can be
adopted by and adapted for offices in every
industry sector. Many kinds of office activi-
ties are similar in all organizations-generating
text, keeping records, circulating memos, pre-
paring payrolls, filing, etc. Because many kinds
of office automation can be implemented in-
crementally, and at relatively low cost, it can
be adopted by small as well as large offices.

There are a variety of reasons for automat-
ing information-handling, from reduction of
labor costs, to improving the quality or vari-
ety of services, to reaching a larger market
in a given time. If an organization adopts auto-
mation for the purpose of providing new serv-
ices or products, or reaching a new market,
its competitors may feel forced to do likewise.

The effects of technological change often de-
pend on how rapidly that change occurs. Prob-
lems may solve themselves if there is much
time to adjust. On the other hand, opportuni-
ties not quickly grasped may be forever lost,
or problems left to drag on may fester. Later
chapters of this report will point to organiza-
tional and behavioral problems that could slow
the adoption of office automation. At present
however, it appears that these are largely tran-
sition problems for which many solutions are
being developed.

“’The analysis here and in ch. 2 draws on an OTA contrac-
tor report, JD. Roessner, “Market Penetration of Office Auto-
mation Equipment, Trends and Forecasts, " November 1984.
This report is part of an OTA contractor report, A.L. Porter,
et a., “Office Automation Outlook: 1985 -2000,” February 1985.




Ch. |—The Outlook for Office Automation Technology, 1985-2000 .15

THE POSSIBLE CONSEQUENCES OF
OFFICE AUTOMATION, 1985-2000

Some emerging and potential policy issues
identified by OTA are of interest because con-
tending parties have already voiced their con-
cerns, and in some cases, related proposals are
before Congress. Most of the policy issues,
however, are of more long-range concern or
are contingent on conditions anticipated but
still in the future.

In relation to most of the policy issues, some
attempt has been made to indicate potential
congressional responses. This is done to indi-
cate the range of conceivable policy interven-
tions. OTA has not fully evaluated all of these
policy options in terms of their own possible
effects, or the pros and cons of adopting them,
either in this chapter or in the course of the
assessment.

Economic and Employment Effects

Increased Productivity

By the mid-1990s nearly every office will
have at least one computer, just as nearly all
offices now have telephones. There will prob-
ably be a terminal of some kind for at least
every two or three office workers. Since many
organizations will by then have adapted their
work process and work environment to the new
technology-although restructuring and change
will surely continue—many solutions to cur-
rent transitional problems should be available.
Office productivity should increase signifi-
cantly.

Productivity in white-collar work is difficult
to define and measure, as is discussed in chap-
ter 2. But however productivity is perceived
by a specific office or industry, significant in-
creases as a result of office automation will
affect employment levels, at least for some of-
fice occupations.

Employment

There will certainly be a significant reduc-
tion in the hours of labor associated with a
given volume of information-handling. The

magnitude of the reduction will depend in part
on the technological trends noted above and
in part on management strategies.

The reduction in labor will be most signifi-
cant in the clerical/support occupations, espe-
cially those that predominantly involve data
entry. Fewer lower level workers would in it-
self indicate a need for fewer first line super-
visors and managers. But the span of man-
agement control can also be broadened by
automation of the work process. Thus, fewer
managers may be needed (again, for a given
volume of information-handling). Some of the
tasks of lower level managers can be auto-
mated, or be taken over by clerical workers
who are lower paid, so this tier of jobs is again
likely to shrink. Some of the tasks of para-
professional or technical workers may follow
the same route. Professional occupations are
less vulnerable, but not immune to the substi-
tution and adaptation effects of automation.

Whether or not organizations have as their
primary motivation for adopting office auto-
mation a reduction (or constraint on growth)
in the work force, relatively few can yet dem-
onstrate that they have achieved that result.
Many have hired more workers. OTA case
studies, internal corporate studies, interviews
with business executives, and reports in trade
literature have repeatedly shown such short-
term inefficiencies resulting when a new tech-
nology is introduced into a workplace, process,
working group, and organizational structure
not yet designed to use it to best advantage.
Yet most evidence suggests that in a given
task, time and labor saving from automation
is significant. Some tasks or steps are elimi-
nated entirely.

Declining costs and the proliferation of new
uses and needs for information argue for a
strong and continuing growth in the volume
of information-handling and thus for a steady
increase in the office workload. The growth
in demand for information and the reduction
in labor associated with information-handling
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are two competing trends—both associated
with information and communication tech-
nologies—that will affect the level of future
office employment. Which force outweighs the
other is surely a judgment call; it may ulti-
mately depend on broad economic conditions,
other unforeseen technological developments,
and choices and decisions made in industry,
government, and society at large.

Because in the past, employment growth as
a whole has continued through periods of tech-
nological change, many economists believe
that the number of office jobs will continue
to grow strongly in spite of office automation.
Others doubt this because of the high poten-
tial efficiency of microelectronic technology
in office work (especially clerical work), which
has always been very labor intensive, espe-
cially since the economy is generally not ex-
pected to grow as rapidly in the future as it
has in some past decades. For example, a re-
cent scholarly article suggests reasons for the
“common misconception” that future econom-
ic growth spurred by high technology will nec-
essarily provide a net increase in jobs; the
authors said, especially speaking of computers
that:

., . the impact of (new) technologies is likely
to be more widespread than that of past tech-
nologies because their cost has declined so
sharply relative to their capability and rela-
tive to the costs of labor . . . (and) the economic
context has changed considerably from the
past. ”

The present capability for economic and em-
ployment forecasting is not good enough to
resolve this very large uncertainty.

Thus, it is possible that there will be continu-
ing strong demand for additional office work-
ers. The most likely outcome, however, is slowing
growth in the number of office jobs and even
eventually an absolute reduction in the number
of jobs in offices. While the latter outcome is
by no means certain, there is sufficient evi-
dence pointing in this direction to justify

“Russell W. Rumberger and Henry M. Levin, ‘'Forecasting
the Impact of New Technologies on the Future Job Market, ”

Technology Forecasting and Social Change 27, 1985, pp.
399-4109.

watchful concern by Congress, and to merit
efforts to improve the monitoring of employ-
ment trends so that corrective or compensat-
ing actions can be taken when and if they are
needed. Recent employment forecasts should
not lull policymakers into complacency. This
is an area fraught with uncertainty.

If the number of office jobs continues to
grow, no congressional action will be called
for; if that growth falters or reverses, there
will immediately be strong demands for Federal
intervention. However, early signs of trouble
may be missed. At present, the Federal Gov-
ernment is poorly equipped to detect or under-
stand early signals of problems arising from
structural changes in the economy related to
technology.

Labor force and employment data collection
does not support analysis of emerging trends
because it is necessarily collected, aggregated
or disaggregated, and analyzed in categories
that reflect the occupations and jobs framed
around old technologies or occupational/dis-
ciplinary tools. Census data is necessarily old
(in terms of today’s rapid change) by the time
it is available for analysis. Econometric models
are insensitive to realistic expectations about
new technology and the changing substituta-
bility of capital for labor. There is a great need
for improved databases, for greater attention
to advancing the state of the art in both tech-
nological and employment forecasting, and for
building and institutionalizing a capability
that combines and integrates those two dis-
ciplines. No agency now has a strong capabil-
ity of this kind, nor the resources and specific
mandate to develop such a capability; more-
over, there is very little Federal funding avail-
able for research into crucial areas of eco-
nomics, social science, and organizational
behavior related to this area. '2

The critical question for Congress at present
is not one of immediate interventions, but how
to improve the capability of the Federal Gov-
ernment to understand, and thus be prepared

“Hearings of the Science Policy Task Force of the House
Committee on Science and Technology, Sept. 17-19, 1985.
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to respond to, technological and structural
changes that are occurring in the United States
and other advanced industrial nations.

Conversion of Employee Status

Office automation may enable employers to
convert more employees into part-time and
temporary workers or independent contrac-
tors. This allows offices to adjust their labor
costs to a fluctuating workload, to reduce some
overhead costs, and to eliminate or external-
ize some secondary labor costs (benefits pack-
ages). While some workers prefer and seek
opportunities for part-time employment, the
number of involuntary part-time or temporary
workers has been slowly and steadily increas-
ing. Significant growth in the use of part-time
and temporary work forces could ultimately
reduce the number of full-time jobs for those
who need or desire them. It may also shift
responsibility for benefits and protective mech-
anisms such as health insurance, unemploy-
ment and disability insurance, and retirement
income to the worker, costs that may ulti-
mately have to be assumed in part by the
taxpayer.

Job Opportunities

In some occupations and industries, those
tasks that have historically been at the cross-
over point between clerical jobs and lower level
management or professional jobs have been
automated. In other occupations or industries,
office automation has been used to narrow and
specialize clerical tasks or to deprofessional-
ize tasks. In this way, some important chan-
nels of career mobility (job ladders) have been
truncated. These effects are of special impor-
tance to women and minorities. In some in-
dustries or organizations those channels have
only been opened to women and minorities
within the last decade, and are looked to as
a primary opportunity for escaping from poorly
paid occupations and segregated “women’s
work.

Office automation also creates some new cat-
egories of jobs, or new specialties within ex-
isting occupations. Proficiency in solving prob
lems related to office automation has given

many people the opportunity to create spe-
cial roles for themselves and has led to new
job ladders and career paths. Men and women
with the capability, imagination, daring, and
opportunity to rise to this challenge are mov-
ing into the upper levels of organizational hier-
archies. Whether or not this career path will
create anew pool of potential senior managers
or chief executive officers, only time will tell.

Some of the likely effects on employment
are not inevitable results of office automation,
but result from management/institutional
choices about the combination of technologies
adopted, the way they are implemented, and
the way the work is restructured. But to the
extent that the technology may encourage
business decisions to be made only on the ba-
sis of narrowly framed, near-term cost con-
siderations, this could have a negative effect
on both long-term productivity and future op-
portunities for productive and rewarding em-
ployment for many Americans.

Training and Education

A major factor in achieving the full produc-
tivity benefits of office automation is the avail-
ability of workers skilled in its use. From the
standpoint of organizations and their man-
agers, an adequate supply of trained workers
to meet future needs is critical. From the stand-
point of office workers, access to training and
the ability to master new skills is critical.

In the short term, the training need not be
lengthy or excessively expensive. The trend
in both hardware and software is toward great-
er simplicity for the user, and more opportu-
nisty for self-teaching based on training proce-
dures built into the technology. However,
because office automation often brings about
a drastic redesign and resequencing of tasks,
both initial and continuing training is essential.

Training provided by vendors and by some
employers is highly system- and task-specific.
For the user, this makes training easier, but
limits its future usefulness. Economic pres-
sures, however, motivate some employers to
provide no more than minimum training. Many
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organizations, in deciding to automate, have
underestimated the continuing training and
support that is necessary, and these costs can
dwarf the original investment. Some employ-
ers also see it as in their interest to make train-
ing as narrow, specific, and brief as possible.
In that way they have minimum investment
in workers who could then be lured away, and
replacement workers can be trained rapidly.
But this practice can also trap workers in
dead-end jobs and limit their ability to move
up to jobs of wider scope and higher skill re-
guirements.

Many organizations are providing their work-
ers with ample training both in their own in-
terests and from a sense of responsibility to
their workers and to the larger society. This
is a significant cost to the employer. While
in the long run it may increase the produc-
tivity benefits that the organization seeks, it
may also defer the realization of sought for
cost reductions.

Workers just entering the labor force also
need training, at least in specific tasks or with
specific systems. Those aspiring to manage-
ment positions increasingly seek advanced
training in business and business technology
before entering the labor market. In recent dec-
ades, there has been a strong trend toward
externalizing training costs and lateral re-
cruitment-i.e., depending on colleges and
commercial schools to train workers, and hir-
ing from the outside at the management level
rather than advancing people from lower levels
within an organization. Enrollment in business
schools, vocational schools, and adult educa-
tion courses has been rising. The students,
rather than an employer, bear the cost of this
training; but since it is often out of reach for
lower income families, this raises questions
about equitable access.

Public schools and community colleges are
to some degree handicapped by the costs of
providing instructors and a wide range of
equipment for students to learn on, especially
since the technology is constantly changing
and instructors themselves must be continu-
ally learning. Commercial schools may be in

some ways better able to respond quickly to
market changes-i. e., to be able to invest in
up-to-date technology and retraining for in-
structors. Again, the costs to workers of com-
mercial courses, in terms of both money and
time, mean that the most disadvantaged pop-
ulations are put at a further disadvantage.

Organizations and Jobs

There is much controversy at present around
the question of whether office automation en-
hances or “de-skills” office work. De-skilling
means the standardization and routinization
of tasks, in such away that human knowledge,
judgment, and decisions are minimized and
the technology (in this case a computer) directs,
controls, and paces what a worker does.

Office automation can be used to de-skill
tasks. It is, and has been, so used in many
organizations that process huge volumes of
standardized data. More data can be processed
in a given time, by less highly trained (and
lower paid, more easily replaced) workers, with
less variability in outcome and-supposedly
but not always in practice—with lower error
rates. Professional tasks can also be de-skilled,
by building sorting rules, decision trees, and
analytical processes into computer processes
and software packages.

For the worker, this may mean less job in-
terest and satisfaction and increased stress.
Factory-like offices could repeat the worst mis-
takes and problems created by manufactur-
ing assembly lines. However, rationalizing
work (i.e., simplifying and routinizing it) can
also create new white-collar jobs for people
with less ability and training than is required
for some other office work. These jobs are
highly valued by people whose employment
opportunities are limited, or who are just en-
tering the job market.

Office automation can also be used to en-
hance jobs, by relieving people of routine
repetitive steps. Jobs can be designed to inte-
grate simple tasks into fewer broader tasks
so that the worker has a better sense of the
purpose and outcome of the work. Informa-
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tion systems can also give a worker access to
knowledge that could previously be obtained
only through advanced professional education,
and thus allow a nonprofessional worker to
take over interesting tasks previously consid-
ered the privileged province of the professional.
For example, clerks can use computerized data-
bases to search for information that formerly
only a lawyer, medical doctor, biologist, or
Ph.D. in history or anthropology would have
known about. Some organizations are deliber-
ately using office automation to upgrade and
enhance work at all levels. As a result, they
can sometimes develop a flatter institutional
structure and reduce the costs of management.

Other kinds of organizational restructuring
are likely to occur. There is evidence that adop-
tion of large computers tended to lead to cen-
tralization of control. Adoption of end-user
computers could lead toward some decentral-
ization of decisionmaking. These shifts in pow-
er depend less on the characteristics of the
technology than on the characteristics of the
organization and its management strategy.

Almost always some redesign and restruc-
turing of the flow of work is necessary, lead-
ing to shifts in responsibilities, jurisdictions,
allocation of resources, and relationships be-
tween coworkers and between working groups.
Communication patterns within the organiza-
tional hierarchy are likely to change. Typically
problems arise over “ownership of informa-
tion” and responsibility for assuring the in-
tegrity of organizational data banks.

There is more flexibility in implementing of-
fice automation than in most changes in basic
technology; thus management has an even
greater responsibility for the outcome. The
ways in which organizations are implement-
ing office automation and redesigning their
work processes are rich in innovation and
diversity. Results in terms of productivity will
be a matter of debate for some time to come.
Some organizations will be disappointed in
their expectations, and this may make others
more cautious about moving into office auto-
mation. But a great deal of cross-learning and
shared learning is occurring, and many orga-

nizations may learn from the experience of in-
dustry leaders and thus shorten their own
troublesome transition period.

Both in terms of productivity (because of
the importance of motivation and job satis-
faction) and in terms of equity and quality of
work life, problems of work de-skilling, occupa-
tional downgrading, and disappearing job lad-
ders could result in serious social problems.
The handling of such problems is, in our sys-
tem, usually a management prerogative or a
matter for labor-management negotiations.
Experience shows that the most fruitful strat-
egy, both in terms of productivity and job
satisfaction, is usually some form of worker
participation or representation in the search
for solutions. Less than 20 percent of office
workers in the United States are represented
by unions (although the growth of white-collar
unions is said to be a high priority for labor
organizations at this time). Organizations are
now using or experimenting with other mech-
anisms for worker participation in decisions
related to technological change and job design.

Office Workers and Their Workplace

With more and more Americans working in
offices, there is growing attention to the qual-
ity of work life in offices, to job satisfaction,
and to the effects of office work on physical
and mental well-being. Office automation has
aroused some added concerns in terms of the
long-range effects of physical and mental
stress, and fears related to work with computer
video display terminals (VDTSs).

Workers using VDTs have increased com-
plaints about eyestrain and musculoskeletal
problems. Better workstation design, improved
human/computer interfaces, and work breaks
from long periods of VDT work can greatly
alleviate these problems. There is no evidence
as yet that such problems, while serious in
terms of day-to-day discomfort, lead to any
organic deterioration or chronic disease or ill-
ness. However, evidence from other occupa-
tions with heavy workload and repetitive tasks
suggests musculoskeletal strain in VDT work
may lead to chronic health effects.
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There has been serious concern over reports
of clusters of reproductive failures and acci-
dents among clerical VDT workers. Epidemio-
logical investigation has so far not explained
these scattered clusters; but scientific research
has failed to find any possible cause related
to VDT technology.

OTA has reviewed current information and
ongoing research in this area and concludes that
there is at this time no good basis for fear of
VDT effects on reproductive processes. Scien-
tific research should continue to be monitored
for new findings.

However, office automation can increase
stress on users. Stress is not always bad; it
can be viewed as increased challenge. But some
forms of continuing, unrelieved stress are
clearly harmful. Concern in the past has em-
phasized the so-called “executive heart at-
tack, ' but there is growing evidence that cler-
ical workers are most likely to suffer from
continued stress. Computer pacing and com-
puter monitoring, which result in reduced au-
tonomy or control over one’s work and per-
formance level, or which induce continuing
visual and musculoskeletal strain, significantly
add to stress. Fear and anxiety over one's abil-
ity to learn and perform effectively or to
change one's management and supervisory
strategies, as well as perceived job insecurity,
create stress. There is increasing evidence that
long-term high levels of stress are conducive
to several kinds of chronic illnesses.

Visual and musculoskeletal problems cur-
rently can be alleviated through appropriate of-
fice and workstation design; stress-related ill-
ness or disease is more difficult to control and
may emerge as the greatest public health prob-
lem among office workers in the future.

Involvement of workers in decisionmaking
about office automation and work redesign ap-
pears to reduce stress levels. Organizations
that have successfully sought the participa-
tion of users at all levels of the organizational
hierarchy have reported that this led to higher
productivity.

In some countries, there is already legisla-
tion or regulation related to office automation
and quality of work life; for example, West
Germany and France have regulations requir-
ing regular eye examinations for VDT work-
ers, and in Sweden there are standards calling
for periodic work breaks.

Data Security and Confidentiality

Data security and the confidentiality of data
in computers and data banks is a continuing
concern. End-use computing adds to these con-
cerns primarily because there is wider access
to data and to means for manipulating it; data
disks are easily lost, stolen, destroyed, or cop-
ied; computers are linked to other computers
providing greater access; and small computers
are not usually monitored or physically guarded.
Control of databases is often separated from
responsibility for their integrity and reliabil-
ity. Most end-users are not as well informed
about the requirements of confidentiality for
client and employee data as are computer pro-
fessionals. In addition, office automation often
allows work to be done away from the office,
in airplanes, at home, or in client offices, which
further increases vulnerability.

Data can also be destroyed or made tem-
porarily inaccessible by accidents, electrical
outages, or natural disasters. As more and
more data exists only in electronic form, and
as day-to-day operations become more depend-
ent on technology, there is greater need for
secure back up.

Federal agencies, like private sector organi-
zations, are faced with new problems in pro-
tection of data security and confidentiality as
a result of decentralized office automation. But
government offices have, in many cases, been
more sensitive to this problem than has in-
dustry in general. Personal data about Fed-
eral employees or agency clients, however, may
be inadequately protected.

There are both technological and procedural
means for protecting data. Most organizations
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have established these with regard to central-
ized EDP operations, but often overlook the vul-
nerability y of data processed by end-user devices.
Organizations moving into office automation for
the first time may not realize the threats until
serious problems arise.

Home-Based Office Work

A special and important capability of office
automation technology, resulting from the con-
vergence or combination of information and
communications technology, is to allow work
to be done at a distance from the office. The
worker’s home can become the primary work
site. Home-based clerical work, with the work
performed on a piece-rate or hourly basis, could
increase significantly in the next few years. Al-
ready controversial, it would then become much
more so.

The opportunity to work at home is highly
valued by many workers. Many professionals
now do part of their work at home, by their
own preference and at their own and their em-
ployer’'s convenience. This flexibility is mutu-
ally beneficial and should be protected. A sec-
ond kind of home-based, computer-mediated
work is the performance of office services (e.g.,
word processing, data entry, analytical studies,
computer programming, or consulting) by en-
trepreneurs who establish small businesses in
their own homes. They sometimes find bar-
riers to operating their businesses in the form
of zoning laws or confusing tax provisions, but
such ventures are proliferating in spite of this.
Many women, in particular, are gaining busi-
ness skills and experience in this way.

A more controversial form of home-based
office work is the farming out of clerical office
work (e.g., data entry and word processing)
to be done in homes, usually by women and
especially by mothers of small children. Home-
based workers are often paid at piece-rates or
hourly rates. They may be former employees
converted to the status of independent con-
tractor, thus giving up employee benefits.
Critics object to this form of home-based work
on the grounds that it eliminates jobs for regu-
lar employees and constitutes unfair competi-

tion, tending to depress the general level of
clerical wages and preserve the segregation
of women into the lowest level office jobs. They
also argue that it is difficult to assure the work-
ers of safe and healthy working conditions;
and that it weakens social pressure for the
establishment of child day care centers, ac-
commodations for handicapped workers in the
office, and other social services needed by
workers employed under more conventional
conditions.

A work-at-home opportunity at present is
almost always sought by the worker, not forced
by the employer. The most common reason
is the need or the wish to combine paid em-
ployment with care of children or other house-
hold responsibilities. Some home-based work
programs are designed for physically handi-
capped or retired workers.

At present only a few thousand people are
engaged in homebased clerical work. However,
the technological and economic conditions ex-
ist for substantial expansion in the future. If
home-based workers begin to compete with
office-based workers for a shrinking number
of clerical jobs, then this issue will be much
more highly visible and controversial.

Bills have been introduced before Congress
that would encourage home-based computer
work by means of tax credits. The AFL-CIO
has called for a ban on home-based clerical
work. Other groups argue for enforcement of
existing occupational safety and health laws
and other worker protection laws in home-
based work.

There are legal questions to be resolved re-
garding the status of some of those designated
as independent contractors; IRS has recently
ruled that those accepting work only from one
employer/organization must be regarded for
at least some purposes as employees, not con-
tractors.

Off-shore Performance of Office Work

Some U.S. firms have relocated their data-
entry operations to other countries to take
advantage of low labor costs. Intermediary en-
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trepreneurs also make off-shore data-entry
services available to U.S. firms. Recent ad-
vances in communications technology are mak-
ing this activity increasingly cost effective, and
it is also being encouraged by the Federal Gov-
ernment as a mechanism for assisting economic
development in Caribbean countries. However,
if predicted technology developments reduce
the need for large-scale data entry, off-shore
sourcing of data entry will probably cease to
expand.

Off-shore clerical work for U.S. firms now
involves only afew thousand workers, chiefly
in the Caribbean countries but with some in
the Far East and India. With further improve
ment in communications services, this activ-
ity could expand considerably in politically sta-
ble developing countries in many regions of
the world. The governments of many develop-
ing countries, and U.S. economic development
experts, perceive valuable potential benefits
in encouraging this activity. It does, however,
represent a direct loss of U.S. data-entry jobs.

Federal Government Office
Automation

Effects of office automation will be felt in
public sector as well as private sector offices.
In Federal Government offices these effects
have implications for procurement policy, per-
sonnel policies, and budgetary planning. They
may have implications also for the delivery
of government services, the access of citizens
to government information, and the ability of
citizens to participate in public decisionmak-
ing. This report only briefly considers such
effects on the quality of governance, primar-
ily in terms of the possibility that loss of ac-
countability could result from erosion of estab-
lished bureaucratic communication channels.

Present procurement and acquisition policies
have, in general, allowed the Federal Govern-
ment to keep pace with the private sector and
to adapt office automation technology to the
needs of Federal agencies. There are some con-
spicuous exceptions and some unsolved prob-
lems. Chief among these problems are the lack
of compatibility among devices, which is ham-

pering networking within agencies and between
agencies and field offices; and the lengthy
procurement cycle for large systems, which
is out of step with the rapid evolution of the
technology.

Gains in Federal office productivity are ob-
vious, yet hard to measure or document. Some
agencies have been able to handle greatly in-
creased workloads without a proportionate in-
crease in the work force. There are, however,
built-in disincentives to achieving maximum
cost reductions. Government managers are
offered few rewards, and may suffer subtle
penalties for reducing the number of people
they supervise or cutting their annual expend-
itures. Grade level or promotion may depend
on the number of people one supervises, and
unexpended funds may encourage further
stringent budget cuts.

There has been strong pressure by the Ad-
ministration to reduce Federal employment.
There are some indications that office auto-
mation may have already contributed to curb-
ing the growth of the Federal work force. A
significant reduction in the number of clerical
workers and a change in the ratio of clerical
to professional and administrative employees
seem to have occurred, along with changes in
job content and skill requirements that are
likely to continue to accelerate.

The Federal Government has a responsibil-
ity to see that changes in Federal white-collar
employment, working conditions, and career
opportunities are managed smoothly, equita-
bly, and with due concern for civil service em-
ployees. There should be continuing reexami-
nation of job classifications and classification
criteria. Uncertainties in future employment
levels should affect present recruitment and
hiring, and projected changes in future employ-
ment needs should also guide the planning for
retraining and redeployment of present em-
ployees. Such changes are not being systemat-
ically tracked, studied, or considered in per-
sonnel or budgetary planning.

Since 1975 there has been a slight rise in
average grade levels, which was strongly crit-
icized by the Grace Commission as overgrad-
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ing. The changes in occupational distribution
(i.e., a smaller proportion of clerical workers)
may have contributed significantly to this
slight rise. Neither the Office of Personnel
Management nor Congressional Budget Office
has accounted for this factor in their analysis
of the grade level rise. If the number of lower
level workers has been reduced, and will be fur-
ther reduced, then efforts to hold constant the
average grade level will significantly hinder the
ability of the Government to attract and hold
highly qualified middle and upper level em-
ployees.

State and Local Government Offices

State and local governments are struggling
to manage an increased workload, partly re-
sulting from present Federal policies, without
a proportionate increase in staff. The more
than 78,000 governmental units in this coun-
try show a rich diversity in approaches to of-
fice automation, both in large systems for
many governmental operations and more re-
cently in end-user computing. Small cities and
rural counties are lagging in use of office auto-
mation, in spite of the opportunities presented
by microcomputers. In part, this probably re-
sults from lack of access to expertise to help
them in choosing and supporting office equip-
ment and training workers.

There is, at this early stage, little informa-
tion about the aggregate effect of automation
on local and State government offices across the
country. Evaluations of productivity so far
show mixed results. Some researchers, in spe-
cific States and localities, have found evidence
of increased productivity and of work force
reduction, others have not. Some researchers
have reported findings of standardization and
depersonalization of government services, of
strong reinforcement of the existing distribu-
tion of bureaucratic and political power, and
of increased difference in the relative access
of citizens to government information.

Small Business and Office Automation

The effects of office automation on small
businesses are of particular concern to Con-

gress because of the vital role that these orga-
nizations play in job creation and in innova-
tion. Small computers and improved software
packages appear to make office automation
more practical for small organizations, but can
still represent a significant capital investment
in comparison to their assets. The time re-
quired to make informed decisions about equip-
ment, to redesign work procedures, and to train
staff, plus the lack of in-house expertise in trou-
ble shooting and problem solving are also sig-
nificant problems.

Although computer vendors identify small
business as an active and growing market, there
is little empirical evidence about the results of
their experience with office automation so far.
Optimists hope that automation may allow
small firms to expand their markets and suc-
cessfully compete with larger organizations.
Pessimists fear that many will incur capital
costs beyond their ability to support. Their
experience should be carefully monitored for
emerging public policy concerns.

Working Women and Minorities

The effects of office automation are of par-
ticular concern to women. Most clerical jobs
are now held by women, and one-third of work-
ing women are in clerical occupations; they
are vulnerable to displacement. Women now
in clerical positions are trying to move into
managerial and professional jobs, but some
job ladders may be truncated by automation.
In managerial and professional occupations
that are vulnerable to office automation, wom-
en tend to have less seniority than men. On
the other hand, some new jobs and occupa-
tions, offering good potential for advancement,
are being created by office automation; access
to education and training for these specialties
is vital for women.

As skill requirements and training prereg-
uisites for traditional office jobs change, their
comparability to other jobs changes, but these
shifts may not be reflected in changes in job
titles or even in formal job descriptions. De-
bate over pay equity and comparable worth re-
quires understanding of the changing nature of
office work and its changing skill requirements.
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Office automation is also of particular in-
terest to minorities, and for similar reasons.
Clerical jobs have often been the first step in
white-collar work for disadvantaged groups.

Minorities, especially Black and Hispanic wom-
en, are disproportionately represented in jobs
likely to be directly affected by office auto-
mation.

POLICY ISSUES FOR CONGRESS

A number of policy issues have been identi-
fied above, and are discussed in more detail
in the following chapters. OTA has concluded
that:

* Many of the concerns that have been
raised with regard to office automation
are transition problems that will be solved
by market forces and by the common
sense and ingenuity of users—they do not
require Federal action of any kind.

® Some concerns—most importantly, the
possible effects on future white-collar em-
ployment levels—are matters of long-term
national interests. They merit watchful at-
tention, and Congress should begin now
to make sure that the nation is prepared
to deal with them if and when conditions
warrant action. This however will be dif-
ficult to do, because the capability to de-
tect and understand emerging structural
change in the economy is poor. Better eco-
nomic and employment data and develop-
ment of improved forecasting techniques
are urgently needed.

® There are a few specific issues of immedi-
ate concern; some of them are already the
subject of legislative proposals before Con-
gress or State legislatures. These include,
for example:

—documented or suspected health prob-
lems associated with office automation,

—proposals to encourage or to ban home-
based office work, and

—largely unexamined relationships be-
tween pay equity and comparable worth
guestions and the changes associated
with office automation.

There are also specific issues of concern

to Congress in its oversight of Federal

agencies and activities, including:

—the implications of Federal office auto-
mation for procurement, personnel, and
budgetary policies, and

—adequacy of present provisions to as-
sure data security and confidentiality
and continuation of Federal functions
under emergency conditions.

An emerging issue, which may become

more important and more controversial in

the near future is the beginning trend
toward off-shore sourcing of data-entry
work.

There are several groups for whom the

effects of office automatic are particu-

larly important and whose interests merit
special attention:

—women in clerical, managerial, and pro-
fessional office positions,

—minority workers, and

—small business firms.

FURTHER DISCUSSION: POLICY ISSUES AND QUESTIONS

Employment

In the immediate future, the anticipated ef-
fects on employment are only possible or prob-
able. There is little evidence that decline in
growth in, or reduction of, the number of of-

fice jobs is already affecting large numbers
of people. It is therefore attractive to think
of immediate actions that would position Con-
gress to act in timely fashion when and if the
need becomes real. A prudent preparatory
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strategy would be systematic monitoring and
research to clarify the emerging effects of of-
fice automation and provide an alarm signal
if they seem likely to exceed acceptable limits.
This would require actions to improve the col-
lection and collating of occupational and em-
ployment data, and improved mechanisms for
monitoring and analyzing structural changes
in the economy.

It is difficult to track and demonstrate even
long established employment trends because
the kinds of data collected by the Bureau of
the Census, the Bureau of Labor Statistics,
and other government agencies change over
time. The way in which those data are aggre-
gated or disaggregated, and the way they are
labeled also change. The various bureaus and
agencies differ, at any one time, in the way
they define categories, so that their data often
cannot be compared and the data from one
agency cannot be used to augment and sup-
plement, or explain, data from another agency.
For example, cashiers may or may not be in-
cluded with other clericals; “Federal employ-
ees’ may or may not include postal workers
and congressional employees; part-time work-
ers may or may not be distinguished from full-
time workers. Sometimes only a highly spe-
cialized data expert can disentangle employ-
ment data to address a simple question; some
guestions cannot be answered at all because
data does not exist. It maybe impossible, for
example, to determine when, and under what
conditions, blacks entered office employment
in significant numbers because no records of
black/white employment were made until re-
cent years.

What data is collected and how it is recorded
depends, of course, on what questions one ex-
pects to address. At the present time, no Fed-
eral agency has a clear mandate, nor the avail-
able resources, to develop an indepth capability
for economic and employment forecasting of
the kind Congress and the executive branch
will need in a future in which technological
change will be continuing and rapid, and will
have pervasive effects on all economic activi-
ties. Those agencies with primary responsi-
bility for collecting economic and demographic

data have little capability, and few resources,
for understanding advanced technology and
the way it is likely to evolve in the future. The
Federal agencies with the most highly devel-
oped knowledge of new technology, including
computer technology, have no clear mandate,
little capability, and few resources for analyz-
ing economic and employment effects. More-
over, the primary government source of fore-
casts of commercial information technology,
the institute of computer Science and Tech-
nology of the National Bureau of Standards,
has recently suffered a severe cut in support
of its planning and forecasting functions.

This indicates that the ability of Congress
to be apprised of disturbing trends in office
employment, or the broader area of whitecollar
employment, should they occur, is not likely
to improve in the future unless steps are taken
to ensure that this capability is being devel-
oped within Government or that support is
available for such research and analysis out-
side of the Government.

If it should become clear at some future point
that white-collar employment is indeed not
growing, or if there are signs of increasing
structural unemployment, then Congress will
need to consider interventions. At a minimum
it may be necessary to take steps to assure
that changes in employment opportunities do
not differentially burden certain groups of
workers, for example, women and minority
workers. Workers in low-level clerical jobs may
need special assistance in finding other em-
ployment. Steps may be needed to assure that
there are entry level jobs for untrained work-
ers, with on-the-job training opportunities.

Sometime within the next 15 years it could
become necessary for Congress to take posi-
tive steps to deal with a declining number of
office jobs or white-collar jobs, whether or not
the economy as a whole remains strong. What
steps are appropriate will, however, depend
in part on whether there are available jobs in
other employment sectors for which office
workers may be retrained. The many strate-
gies for consideration in responding to high
levels of employment have not been a focus
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of this assessment; they have been discussed
many times in many places in continuing de-
bates about long-range employment policy.
They include “share the work” or shortened
workweek strategies, strategies to stimulate
economic growth and the creation of new in-
dustries, and strategies to ensure or augment
family incomes. Most discussions of such pol-
icy actions in the past have focused on blue-
-collar unemployment. Their use to deal with
whitecollar unemployment would require care
ful consideration of the economic, social, and
political conditions under which they would
operate.

Conversion to Part-Time, Temporary,
and Contractor Status

A large increase in the number of full-time
jobs lost to part-time or temporary workers
without worker protection mechanisms (per-
haps Occurring due to office automation) could
ultimately burden taxpayers or lead to degra-
dation in the level of social well-being. If Con-
gress chooses to intervene, it could constrain
conversions of employees to other status by
legislative confirmation of recent IRS rulings
that an independent contractor accepting work
from only one organization is in fact an em-
ployee; a mandatory minimum ratio between
full-time and part-time or temporary employ-
ment; or mandatory pro-rating of benefits
packages and social security contributions. Al-
ternatively, Congress could alleviate some of
the problems of involuntary part-time employ-
ment by further actions to encourage or re-
quire Voluntary Reduced Work Time arrange-
ments, making involuntary part-timers eligible
for partial unemployment benefits.

Training

Because continuing training and education
are essential both to realize the productivity
gains that office automation promises, and to
alleviate undesirable effects on employment,
Congress may want to consider actions to
assist public school systems in planning and
upgrading white-collar vocational training; en-
courage school systems and community col-

leges to provide retraining and continuing
training programs; establish accreditation for
commercial wh.itecollar vocational schools; or
direct the Departments of Labor and Educa-
tion to develop guidelines for vendors and em-
ployers in designing training programs. Should
there be signs of developing structural unem-
ployment among clerical workers, Congress
might then consider providing loans or other
assistance to white-collar workers seeking
training or retraining to move into other jobs
and occupations.

Labor/Management

In general, the transitional problems in-
volved in changing the technological base of
an organization are best solved by the cooper-
ative efforts of managers and workers in rede-
signing the work process and organizational
structure. The public interest in this process
is that of realizing the promise of increased
productivity for the economy and encourag-
ing fair play for those whose jobs and occupa-
tions will be affected. Because most office
workers are not represented by unions, man-
agement has a particular need and responsi-
bility to provide opportunities and mecha-
nisms for involving employees in decisions
about technology and its implementation. Giv-
en a minimal Federal role, Congress may wish
to consider the desirability of educational or
information programs for employers, employ-
ees, and their associations with regard to prob-
lems associated with office automation and
strategies that organizations have successfully
used for alleviating them. Other possibilities
to be considered under some circumstances are
clarification of worker rights under existing
labor-management negotiation procedures, or
changes in labor law to require worker involve-
ment in technology-related decisions.

Health and Safety

In view of the concern about suspected haz-
ards associated with computers and VDTS, op-
tions for Congress to consider include: 1) a pub-
lic information program to inform employers
and office employees about what is known
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about the effects of office work on health and
well-being, and what can be done to reduce
visual and musculoskeletal strain and psycho-
logical stress; and 2) directing the Occupational
Safety and Health Administration to develop
ergonomic advisories, guidelines, or standards
for use in public and private sector offices and
in design of equipment and furniture used in
office automation.

If these actions and self-initiated organiza-
tional management actions to alleviate these
concerns are inadequate, then Congress may
wish to consider legislation limiting the num-
ber of hours that workers can be required to
spend continuously in VDT use.

In any case, because scientific evidence is
still equivocal, and significant risks involved
in computerized office work would affect a
large proportion of Americans, Congress could
support the funding of research on the rela-
tion of stress to chronic disease and illness
and on the possibility y of reproductive hazards
related to VDT use. It may also wish to estab-
lish national mechanisms to monitor the health
status of American office workers.

Data Security and Confidentiality

Previous actions to increase data security
and ensure confidentiality in the handling of
information about citizens have concentrated
on risks from large centralized computer oper-
ations. Most organizations have been slow to
recognize additional risks to confidentiality
and security that come with decentralized com-
puters. These risks are largely related to the
increased access to organizational data banks;
the portability of data storage media; and the
lack of knowledge among general users about
privacy laws, the principles of confidentiality,
and established practices for safeguarding
data. Information about clients, employees,
and corporate resources and activities is sub-
ject to compromise or misuse. Organizations
need to develop policies and practices that bet-
ter protect the confidentiality and security of
data that is processed or stored by small com-
puters or other end-user devices.

Existing Federal privacy and security laws
are largely designed to strengthen the ability
of an individual to challenge the use of infor-
mation about himself or herself. If lack of
attention by organizations to data protection
in decentralized computing leads to serious
abuses, Congress may need to consider more
stringent data protection laws, including lia-
bility for breaches of privacy and security.

Home-Based Clerical Work

Because this activity is already controver-
sial, Congress may have to formulate policy
regarding it within the next several years.
Proposals have been made in Congress to pro-
vide tax credits for the purchase of computers
for home-based work (and other nonrecrea-
tional uses). Other ways to encourage home-
based work include legislative actions void-
ing IRS rulings and court decisions that make
many home-based workers employees rather
than independent contractors, and removal of
other regulatory or tax barriers to home-based
work.

However, Congress may instead wish to dis-
courage home-based computer-mediated cler-
ical work. It could then consider a ban on paid
computer-related employment when the pri-
mary or sole work site is the worker’'s home,
but would probably wish to distinguish this
employment from similar activities designed
to establish entrepreneurial small businesses.
Congress may, instead, wish to clarify through
legislation the conditions under which home-
based workers are employees entitled to the
normal worker protections afforded by law and
equity, and to require pro-rated benefits for
workers accepting work to be done in their
homes.

Instead of banning or strongly discourag-
ing home-based office work, Congress could
insist on rigorous application and enforcement
of existing worker protection laws and regu-
lations to home-based work, including wage
and hour laws, occupational safety and health
regulations, and all applicable reporting re-
quirements. This strategy would require
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strengthening the resources and capabilities
available to enforcement agencies.

Rather than banning or discouraging home-
based work, Congress could adopt a strategy
of increasing the range of employment options
for workers through tax deductions or provi-
sion of day care centers; alternative means of
caring for children, aged, or disabled depend-
ents; and by further acting to increase main-
stream employment opportunities for handi-
capped workers.

Off-Shore Office Work By or
For U.S. Firms

The issue to be resolved here involves the
desire for cost-saving for U.S. firms and eco-
nomic development in Third World Countries
v. the demand for preservation of clerical jobs
in the United States. Congress may wish to
encourage off-shore sourcing, which could be
done by extending further technical assistance
and information to interested companies in the
United States and to development officials in
prospective host countries, or merely by tak-
ing no action that would counter presently
favorable market forces.

If Congress wishes, on the other hand, to
discourage off-shore sourcing, it could do so
through restrictions on data flow; additional
privacy protection laws, requirement for more
extensive security measures, etc.; regulations
analogous to “local content” or “buy national’
requirements; imposition of taxes or tariffs,
such as value-added taxes or trigger price tar-
iffs; limitations on the availability or use of
dedicated telecommunications lines; or an out-
right ban on offshore sourcing.

Federal Procurement Policy

The present procurement policy for automat-
ing Federal offices has worked well, but there
are some problems impeding further progress.
Congress may want to consider asking the
General Accounting Office and the Congres-
sional Budget Office (CBO) to reexamine the
effects of present procurement policies and reg-
ulations on the ability of Federal agencies to

procure state-of-the-art systems, and to plan
toward integration and networking of Federal
microcomputers and related devices.

Federal Personnel Policy

To assure that emerging effects of office
automation are effectively managed, with full
regard for the rights and interests of civil serv-
ice employees, Congress may want to consider
asking the Office of Management and Budget,
the Office of Personnel Management, and CBO
to conduct studies and prepare recommenda-
tions for changes in personnel recruitment,
retention, job classification, and promotion and
compensation policies to reflect changes in per-
sonnel needs, job content, and skills require-
ments resulting from office automation.

State and Local Governments

Federal policy is to shift responsibility for
many decisions and programs to the local level.
To handle these programs effectively and at
the lowest cost to themselves, local govern-
ments need to increase office productivity.
Small government units are lagging in auto-
mation. Congress may want to consider block
grants to State governments for this purpose,
direct technical assistance to small city and
county government units, or other means of
assisting small governments in office auto-
mation.

Small Businesses

Although there is a risk that small busi-
nesses will create fewer jobs if they are en-
couraged to automate their offices, this could
be offset by increased viability and competi-
tiveness, and enhanced opportunity to grow.
Little is known as yet about small business
office automation. Congress may wish to con-
sider requesting a study from the Small Busi-
ness Administration or other Federal agencies
of the potential opportunities for and conse-
guences of office automation in small busi-
nesses, especially with regard to their overall
viability and their role in innovation, local eco-
nomic development, and job creation. If addi-
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tional evidence suggests that there is a public
interest in assisting small business office auto-
mation, options to be considered include an
information and education program for small
organizations considering office automation,
or specific technical assistance or financial loan
programs for small businesses for the purpose
of office automation.

Women and Minorities

If office automation reduces the number of
office jobs, women and members of minority
groups who have historically been disadvan-
taged in the job market, are likely to be most
negatively affected. Congress may then wish
to consider a series of steps to alleviate their
disadvantage. It could:

take explicit notice of these concerns and
factors in discussion of bills concerning
pay equity and comparable worth, which
are now before committees;

provide incentives for maintaining or im-
proving ratios of female to male employ-
ment in labor force reductions associated
with automation;

provide incentives for maintaining the
share of employment held by minority
groups in office work; and

provide subsidized child care facilities or
increased tax deductions for child care to
increase the employment options open to
working parents.
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Chapter 2

Productivity and Employment

Office automation promises an increase in
productivity in all sectors of the U.S. economy,
because all industry sectors increasingly de-
pend on information as a major component
of products and service. Office automation will
significantly reduce the number of jobs re-
quired for a given volume of information-
handling work. It will also fuel a growing de-
mand for information and information proc-
essing.

Thus, it is possible that there will be con-
tinuing strong demand for additional office
workers. The most likely outcome is, however,

slowing growth in the number of office jobs, and
eventually, an absolute reduction in the num-
ber of jobs in offices from some peak in the 1990s.
While the latter outcome is by no means cer-
tain, there is sufficient evidence pointing in
this direction to justify watchful concern by
Congress, and to merit efforts to improve the
monitoring of employment trends so that cor-
rective or compensating actions can be taken
when and if they are needed. Recent employ-
ment forecasts should not lull policy makers
into complacency. This is an area fraught with
uncertain .

THE UNCERTAIN OUTLOOK

The first two conclusions—that work re-
quired for handling a given volume of infor-
mation will decrease, and that demand for
information will grow-can be made with con-
siderable certainty. Between these two con-
clusions and the third, that the number of of-
fice jobs may ultimately decline, lie several
large questions. The most important is, “how
much will the total volume of information-han-
dling increase?” Second, what are “informa-
tion-handling” jobs, and which ones will be
affected? Third, if there is a stable or lower
demand for white-collar work, are there ways
of adjusting without creating structural un-
employment ?

This assessment indicates that, with the
amazing capability inherent in computer and
communications technologies, even the needs
of a thoroughly information-driven economy
do not, in the long term, assure rising levels
of white-collar employment equal to growth
of the labor force. That labor force by the year
2015 will be about 142 million people or 35
percent larger than it is now. But the number
of people entering the work force each year
is declining. If the transition to stable or declin-
ing office employment is slow enough then the

negative effects would be muted. If there is
strong economic growth, then office employ-
ment could continue to grow, although more
slowly than in the past. Strong continuing eco-
nomic growth like that of the 1950s and 1960s
is not, however, certain in the future.

The overall employment effects of the first
phase of office automation, the large com-
puters installed in the 1960s and 1970s, have
been hard to detect amid other changes in the
economy. But the second phase of office auto-
mation, decentralized computing and advanced
communication capability, is spreading rap-
idly. The third phase, the evolution of inte-
grated office systems or networking, will bring
about much restructuring of the flow of work
in and between offices.

Delayed effects of the first phase and the
emerging effects of the second and third phases
are overlapping. From this perspective, it is
possible to see the latent productivit,enhanc-
ing effects of office automation as water build-
ing up behind a dam. The dam is made of insti-
tutional inertia and the unavoidable transition
problems. When that is removed, there could
be a flood of work force reductions, unless

33
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workers are channeled into productive new jobs
and industries.

Organizations often resist laying off work-
ers when they adopt labor-saving technology,
preferring, when possible, to let attrition solve
the adjustment problem. This is one example
of institutional inertia. But every year some
firms go out of business and some new busi-
nesses are started. New organizations are like-
ly to use new technology from the beginning,
creating fewer jobs than new starts would
otherwise create. This is probably already hap-
pening; for example, Dun and Bradstreet re-
ported that in 1984 more new firms were
started than in 1983, but they employed nearly
5 percent fewer people. In the financial, insur-
ance, and real estate industries, which are the
leaders in office automation, the number of
workers hired by new organizations declined
by over 9 percent. ' If new organizations tend
to create fewer jobs because they make effec-
tive use of new technology, then employment
effects would tend to accelerate over time.

Which white-collar jobs will be affected?
Most directly and strongly, they will be cleri-
cal jobs. The number of professional and man-
agerial jobs is apt to be less strongly affected,
and professional work may continue to expand
indefinitely in an information society. How-
ever, even managerial and professional jobs
are not immune from the labor-saving effects
of office automation.

Businesses are now engaged in strong ef-
forts to reduce labor costs and to increase
productivity. Forbes Magazine reported that
the nation’s 500 largest publicly owned com-
panies (which account for about a fifth of all
civilian employment) expanded their total sales
in 1984 by 4 percent and at the same time
shrank the number of people on their payrolls
by 4 percent, or 840,000,°Sales per employee
rose by 10 percent, and assets per employee
rose by 11 percent; these are two rough meas-

The 1(3:2‘329 new starts in 1984 hired 578,838 workers
compared to 607,416 new hires for the 100,868 new starts in
1983. See "‘Dun and Bradstreet Looks at Business, ” a Dun
and Bradstreet subscriber newsletter, vol. 3, No. 3.May-June
1985.

-Forbes Magazine, Apr. 29, 1985, p. 231

ures of increasing productivity. There are other
signals of pressure on employment growth de-
spite continuing job creation. During recent
business cycles, unemployment rates in “busi-
ness recovery years” have remained higher
than they were in recession years before the
mid-1960s, in spite of the creation of thousands
of new jobs. The number of involuntary part-
time workers is continuing to grow. These
indicators are not tied directly to office auto-
mation, yet there is a strong possibility that
some of the effects on employment oft wo dec-
ades of office automation are now becoming
apparent.

The Framework for Analysis

The long range effects of office automation
on office employment are pictured, in figure
2-1, as a dynamic interaction between:

.growth in demand for information, and
the labor-saving characteristics of office
automation technology.

Information handling and communication
play a larger and larger role in all economic
activities. This is what is meant by an “infor-
mation society. ” Computers whet the appe-
tite for information. More kinds of informa-
tion can be collected. It can be analyzed in more
ways, thereby producing still more informa-
tion. All of this data can be used in new ways
and easily communicated to more people.

Organizations are likely to find more inter-
nal or intermediate uses for information, and
to produce new information-intensive services
or products as office automation technology
makes it possible to combine, package, and
distribute information in innovative ways.
Consumer expenditures appear to be shifting
from hard goods to soft goods and services,
as evidenced by the growth in service indus-
tries and in particular by the proliferation of
new financial services in recent years.

Because information-handling costs have al-
ways been primarily labor costs, and because
office automation technology is labor-saving,
it is assumed that the cost of information-
handling will decrease. This should, accord-



Ch. 2—Productivity and Ernployrnent .35
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ing to standard economic theory, tend to fur-
ther increase the market for information.

Office automation is adopted for many rea-
sons, and often reduction of the work force
is not one of the objectives. But it is, by na-
ture, labor saving, even when that is not a
primary motivation for its adoption. This ar-
gues for a significant reduction in the labor
necessary for handling a given volume of in-
formation.

The statements made above are hypotheses
or arguments often heard in discussions about
whether office automation will lead to an in-
crease or a decrease in office jobs. The pur-
pose of this chapter is to examine these prop-
ositions in more detail. They provide a basic
framework for discussing the long-range ef-
fects of office automation on future office em-
ployment. But there are several levels of com-
plexity that must be considered. Many of these
propositions involve, or conceal, definitional

or logical difficulties. The interactions between
them are not well understood. There are other
factors and forces acting on white-collar em-
ployment—and intermediate steps in these
relationships —that are ignored in the simple
diagram shown in figure 2-1.

Estimates of the relative magnitude of these
competing forces are judgment calls. Those
who see an increasing demand for information
producing an expanding need for information-
handlers, and those who anticipate new indus-
tries or new occupations to create jobs for dis-
placed office workers can not, in the nature
of things, offer a valid description of what
those future products, industries, and jobs
might be. They are therefore often accused of
optimism based on ungrounded faith. Those
who see disturbing signals of future job loss
can point only to fragmentary and widely dis-
persed evidence that is difficult to compare
or aggregate, and are equally subject to charges
of ungrounded pessimism.
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Employment data is notoriously difficult to
work with because job categories and occupa-
tional titles are not standardized and change
over time. Projection of trend lines is not very
helpful in discussions of significant technologi-
cal change, and arguments from analogy to
automation in the past are not convincing be-
cause the surrounding social and economic en-
vironment has radically changed.

These caveats do not mean that analysis is
useless; they only warn of the degree of uncer-
tainty necessarily involved. It is the task of
policy analysts to advance conclusions in spite
of incomplete evidence, as it is the task of pol-
icymakers to make decisions under conditions
of uncertainty.

What Follows

Since OTA's conclusions about the possi-
ble employment effects of office automation
are less optimistic than some recent long-range
employment projections, these will be reviewed
to point out forces and factors that are usu-
ally not adequately accommodated by econo-
metric models and that strongly affected the
conclusions of this assessment. These consider-
ations have to do with the way in which tech-
nological change erodes the validity of con-
ventional assumptions, disrupts long-term
trend lines, and changes the meaning of estab-
lished categories of occupations and industry
boundaries.

The conclusion that the number of office jobs
may, between 1985 and 2000, tend to stabi-
lize and possibly begin to decline, rests on the
following points:

® Computers represent a fundamental tech-
nological change rather than a marginal
improvement; their adoption will resem-
ble that of the telephone and the type-
writer rather than that of the industrial
robot. Office automation will be pervasive.
® Recent technology/employment forecasts
are flawed and probably understate the
employment effects of office automation.
(See “Recent Labor Force Projections.”)
® The potential productivity benefits of of-
fice automation are larger than are gen-

erally recognized; they have been and will
be masked during a transition period be-
cause of technical and managerial problems,
and institutional inertia in adapting to
technological change. (See “Productivity
and the Nature of White Collar Work.”)
Office automation will reduce the need for
labor by sharply reducing the need for
both primary and secondary data entry;
time saving in analytical, computational,
and communication-related tasks; direct
substitution for labor in many tasks; elim-
inating intermediate and preparatory steps
or tasks; and transferring tasks from
highly paid to lower paid employees (see
“How Office Automation Affects Work”).
Specialized occupations with narrowly
defined tasks will be most directly and
immediately affected (see “Emerging Oc-
cupational Shifts’ ‘). Automation will elim-
inate or reduce the need for tasks char-
acteristic of some “generic” clerical
occupations (i.e., those common to most
or all industry sectors). Growth of some
categories of management occupations
may be sharply constrained or even re-
versed because of time savings in infor-
mation collection, analysis, and format-
ting; time savings in communications;
increases in scope of supervisory atten-
tion and monitoring capability; and reduc-
tion in the number of workers to be su-
pervised.

There are already possible indicators of
constrained employment growth from of-
fice automation, including declining unit
labor costs in the heavily automated fi-
nancial, insurance, and real estate (FIRE)
industries (see “Technology and Recent
Trends in White Collar Employment”).
Office automation could also encourage
conversion of employees to part-time, tem-
porary, or independent contractor status,
with a reduction in the number of full-time,
permanent jobs (see “Part-Time and Tem-
porary Employment”).

Off-shore sourcing of clerical work, now
small in volume, could increase signifi-
cantly in the next decade (see chapter 8).
Office automation may have more signif-
icant or more highly visible impacts than
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earlier waves of mechanization and auto-
mation in the United States because the
economy will not be growing as rapidly,
it will affect more occupations, and it will
cut across industry sectors (see “Analo-
gies From Past Waves of Automation”).
There are, in many cases, some signs that
technology has contributed to rising un-

employment rates since the end of World
Warll

The remainder of this chapter discusses
these points in more detail, beginning with a
review of recent employment forecasts. It ends
with a brief discussion of labor force growth,
possible adjustment mechanisms, and some
policy implications.

RECENT LABOR FORCE PROJECTIONS

The Bureau of Labor Statistics (BLS) ex-
pects employment in managerial, technical and
professional, and clerical occupations to in-
crease by about 28 percent by 1995.°Most job
growth is projected to be in the service pro-
ducing industries (transportation, communi-
cations, utilities, trade, finance, insurance, real
estate, government, and “other services”),
which BLS expects to account for 75 percent
of all new jobs, or 18.7 million by 1995. Since
these industries are the ones in which office
automation could have major effects, the BLS
reasoning should be examined closely.

BLS expects that a quarter of all employ-
ment growth, 31 million jobs, through 1995
will be in the category of “other services.
Within this category the largest industry is
business services, which includes a variety of
things from business consultants to janitorial
services, and is projected to grow by 5.3 per-
cent per year, with employment growth of 3.9
percent per year. Professional services (legal,
engineering, accounting, etc. ) are expected to
add another 850,000 jobs. Financial and bank-
ing services are projected to have strong
growth but “modest” gains of employment
of 1.9 percent per year or 21 percent increase
in 10 years.

The BLS projection assumes: 1) full recov-
ery from the 1982 recession and stable eco-
nomic growth through 1995, 2) continuing de-

‘George T. Silt’ estri, John M. Lukasiewicz. and Marcus E.
Einstein, “Occupational Employment Projections Through
1995, " Employment Rejections for 1995, U.S. Department of
Labor.Bureauof L.abor Statistics, Bulletin 219'7, March 1984,
p. 44.

cline in the average weekly work hours per
worker, 3) productivity growth at the rates
of the late 1960s and early 1970s, and 4) some
shifts in employment, namely that “new labor-
saving technologies will cause shifts to occur
among industries, with many of the old-line
factory jobs giving way to new industries and
occupations. Factory automation and office
automation will displace some workers but
they will have an opportunity to move into
other jobs; what new industries and occupa-
tions will be created is not specified.

BLS expects that jobs requiring college or
specialized technical training will increase sig-
nificantly, as will some less skilled jobs; for
example, nursing aides and orderlies. The BLS
analysts recognize that “employment growth
in many occupations will be affected by tech-
nological change . . . “ and that among these
are typists. Nevertheless, they expect many
office occupations to grow, as shown in table
2-1.

BLS projections show three alternative
growth rates, which are based on alternative
assumptions about the overall rate of economic
growth. The BLS employment projection proc-
ess links a labor force model, an aggregate mac-
roeconomic model, an industry activity model,
a labor demand model, and an occupational
demand model. Under different assumptions

‘Manufacturing employment. which has declined from 25
percent of al jobs in 1959 to under 19 percent, is projected
to hold this share through 1995. This means that manufactur-
ing would have to create about 4.3 million additional j ohs, or
one-sixth of al new jobs.
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Table 2-1.-Growth in Selected Occupations as Projected by the Bureau of Labor Statistics, 1982-95

Occupations

Range of jobs added’
(thousands)

Projected growth®
Low Moderate High

Total :alloccupations . . .. ...
Total: professional, technical, managerial, and clerical . . . . . . .
All professional, technical, and related occupations . . . ... ...
Accountants, auditors . . ... ...
Computer specialists . . .. ... ...
ECONOMISES . . . .. .o
Managers, officials, and proprietors . . . .. ....... ... .. .. ...
All clerical workers . . .. .. ...
Fileclerks . . ...
Generalclerks . . ... ..
Office machine operators . . . . ......... ... .. ... . ......
Computer operator personnel . .. ............ ... .. .....
Data entry operators . . . .. ...
Secretaries, stenographers . . . ... ... L
TYPIStS .« ot
Telephone operators. . . . ... .ot

............. 23°/0 250/0 28%

23,336-28,392

........... 26 28 31 11,921-14,165
........... 30 31 35 4,961-5,741
............. 38 40 44 325-373
............. 79 81 84 414-439
............. 29 27 30 99
............ 26 28 31 2,476-2,935
............. 24 26 29 4,484-5,489
.............. 0 2 5 21-34
.............. 7 9 12 642-765
............ 26 28 30 243-284
............. 25 27 30 147-172
............ -12 -11 -9 —38--28
........... 24 26 29 644-787
............. 15 16 19 146-185
.............. 6 8 10 19-31

aprojections were made for low,moderate, and high occupational growth scenarios with associated variation by industry

Therange represents the lowto high estimates

SOURCE George T Silvestri. John M Lukasiewicz, and Marcus E Einstein, “Occupational Employment Projections Through 1995, Employment Projections for 1995,
US Department of Labor, Bureau of Labor Statistics, Bulletin 2197, March 1984, p 44

about economic growth, industry sectors grow
at differentiates. If an industry is expected
to grow, occupations concentrated in that in-
dustry are projected to grow proportionately,
with marginal adjustments made to accom-
modate anticipated technological changes. The
tying of occupational growth to growth in spe-
cific industries accounts for some curious out-
comes to be noted in table 2-1, which is ab-
stracted from much larger tables in the BLS
projection. For example, demand for econo-
mists increases less under the moderate growth
scenario than under either the low or high
growth scenarios, presumably because econo-
mists are concentrated in industries that would
expand least in a period of moderate economic
growth.

Some occupations that declined from 1979
to 1982 are nevertheless projected to grow in
the future, because the decline is attributed
to the business recession and it is assumed
that with recovery, past trends in occupational
growth will be resumed. The model does not
separate change due to business cycles from
technological change. For example, drafters
decreased by 1.6 percent from 1979 t01982,
but are projected to increase from 2 to 8 per-
cent. Cost estimators declined 2 percent but
growth of 41 to 48 percent is projected. Book-
keepers (hand) declined by 3.9 percent but 13
to 18 percent growth is projected. General

clerks declined by 1.2 percent but 27 to 33per-
cent growth is projected.

This mechanical linking of occupational
growth to industry growth suggests that BLS
may underestimate the effect of technologi-
cal change (and office automation in particu-
lar) even though the text accompanying its
projection acknowledges that:

Most office clerical occupations are expected
to grow more slowly during 1982-95 than in
the 1970s because of office automation. . .
Secretaries will increasingly use advanced of-
fice equipment in the future, thereby becom-
ing more productive. This in turn will dampen
demand for the occupation. Nevertheless, see-
retaries are projected to grow at a rate that
is about average because of the growth of in-
dustries in which they are concentrated.®

Anticipated growth in demand for goods and
services, generated through the BLS macro-
economic model, is translated into a projec-
tion of industry activity (e.g., growth rates)
through the use of input/output analysis. As
a commentary on the BLS methodology notes:

(Input/output modeling) . . . assumes, for ex-
ample, fixed coefficient production; that is,

‘Silvestri, Lukasiewicz, and Einstein, op. cit., p. 44.

“John A. Hansen, Bureau of Labor Statistics Methodology
for Occupational Forecasts, a contractor report for the Office
of Technology Assessment, April 1984. p. 13.



that there is a single production process that
must be used in the production of each good.
No substitutions are permitted between the
various inputs to the production process . . .
(U)nless a new input/output table is constructed
for each time period, technological change can-
not be incorporated into analyses based on in-
put/output tables. The use of input) output
tables therefore naturally makes it difficult
to incorporate technological change into oc-
cupational forecasting.

BLS analysts are acutely aware of this prob-
lem. Adjustments to take into account tech-
nological change are made at several points
in the BLS process. Technological change will
effect the forecast output of the economy as
a whole, and the allocation of final demand
into the 156 categories used in the model. A
technological development that affected the
distribution of demand for transport of freight
between the trucking and air transport indus-
tries would require changing coefficients at
many points in the model, for example, those
governing the relationships between demand
for transportation, energy, and perhaps steel
and rubber.

Industry outputs must then be translated
into demand for labor—and number of jobs.
The econometric model that does this is based
on a constant elasticity of substitution pro-
duction function, that is, a basic formula that
interprets the substitutability of one input for
another, for example, capital for labor. It in-
cludes a technology variable that governs the
total output-to-capital ratio for the economy
as a whole. This variable is given a different
weight for each industry. When the output-
to-capital ratio is changing significantly (as
it has been in office-oriented industries) this
weight must obviously be adjusted. Some ad-
justments are also made in translating labor
demand into number of jobs, to accommodate
trends in length of workweek and work year.

Such adjustments are made, in the BLS pro-
cedures, by the analysts using their own knowl-
edge of and assumptions about current and
anticipated technological developments. They
are, in other words, made on the basis of judg-
ment and can only be evaluated in that light.
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However, the rationale for making these ad-
justments, and the precise changes that are
made, are difficult for outsiders to track and
examine.’BLS is, however, notably conserva-
tive in making such adjustments, relying heav-
ily on past trends.

In a recent General Accounting Office (GAO)
publication,” BLS stated its assumptions for
some “growth occupations. They were very
simple, brief, and generalized. For example,
for accountants and auditors, the only tech-
nological assumption was:

It was assumed that there will be no tech-
nological changes or developments that will
affect employment in this occupation.

For bookkeepers (hand), the relevant assump-
tions were as follows:

Computerization has had a significant effect
on employment in this occupation by slowing
down the rate of growth. This trend will con-
tinue, causing the employment of bookkeepers
to grow more slowly than average.

Computerization will continue to develop,
but its adverse effect will be offset by the rapid
increase in the volume of business.

Computerization will continue to spread be-
tween 1982 and 1995. There will be further
evolution of labor-saving technologies and con-
tinued diffusion throughout the economy, re-
sulting in higher productivity and a slower-

Ibid., See also Timothy I,. | Tunt and H, Allen Hunt. of the
W.E. Upjohn Institute for Kmployment Research. “*An Assess-
ment of Data Sources to Study the K mploy merit I ffects of
Technological Change, a paper submitted to the National A cad-
emy of Sciences Committee on Women's Employment and Re-
lated Social Issues,October1984. They comment:

Technological change actually enters into the (f31.S) system in
at least three places (Tjechnological change will have specific
effects on some occupations. it will have an overall impact on the
product ivity of workers, and it willaffect the demand for good\
and services generally

I t s worthy of note that t his systeminy olves a considerable
amount of judgment, especially in anticipating the effectsof tech-
nological change. There are no simple equations that pr('diet changes
in staffing pat ternsw it hin an industry.In fact. t he Bl.Sstaff has
found that trends inindustry employmentley els can be predicted
more accurately than the changes in occupa itional employment
This s due in large part to the difficulty of proiecting specific oc-
cupational impacts of technological change

‘U.S. (reneral Accounting Office, Specific Technological As-
sumptions A ffecting the Bureau of Labor Statistics 1995FKm-
plovment Projections, Report to the Hon.Berkley Bedell, (1, S.
House of Represent atives, GA O OCE-85-2, May 20. 1985.
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than-average rate of growth for this occu-
pation,

The occupational forecast is made by disag-
gregating the labor demand further; that is,
the 156 industry sectors used in the other
models is spread apart into 360 industries and
the total number of jobs is allocated between
them. For each of the 360 industries, BLS con-
siders the historical staffing pattern—obtained
from the Occupational Employment Survey
and carried out by State Departments of Em-
ployment Security.°The jobs that it is assumed
the industry will provide are distributed among
the occupations according to the ratios that
have been obtained in the past, with some
gualitative adjustment. In preparing the oc-
cupational projections for 1995, the BLS pro-
cedure assumes that all workers will be in oc-
cupations that not only exist now, but have
existed long enough that employers begin list-
ing them as separate categories.”

BLS uses several kinds of sensitivity anal-
yses in preparing its forecasts; the analysts
lay out three different scenarios or trend lines
for economic growth, and also make varying
assumptions about labor productivity. These,
however, would not capture fundamental
changes in production processes and capital-
to-output ratios. No sensitivity analyses are
performed to test the effect on staffing pat-
terns of technological change.

In summary, the strong link in BLS fore-
cast methodology between industry growth
and projected occupational growth, together
with reliance on traditional industry staffing
patterns and occupational distributions, tends
to greatly underestimate the effects of fun-
damental technological change. This forecast
cannot be assumed to capture reliably the po-
tential effects of office automation.

The Leontief-Duchin Forecast, “The Impacts
of Automation on Employment, 1963-2000,"”

‘The survey covers 500,000 businesses, one-third of which
are covered each year, and 1,500 occupations found within those
businesses,

“Hansen, op. cit., p. 18.

“Prepared by the Institute for Economic Analysis, New
York University, for the National Science Foundation, April
1984, Wassily Leontief and Faye Duchin, Principal Investi-
gators.

also used input-output analysis. To deal with
the problem of incorporating the effects of
technological change into the model, however,
Leontief and Duchin allowed the coefficients
in the matrix to change over time, adjusting
these coefficients on the basis of qualitative
judgments.

Four scenarios were developed. Scenario 1
assumed no further automation or any other
technological change after 1980; it is clearly
a highly unlikely scenario and is used as a refer-
ence or benchmark for the others. Scenarios
2 and 3 project an increasing use of computers
in all sectors for specific information process-
ing and machine control tasks and their in-
tegration. Of these two, Scenario 3 assumes
faster technological progress and more rapid
adoption of available technologies, including
more powerful software. Scenario 4 is identi-
cal to Scenario 3 except that it uses different
final demand assumptions. The study con-
cluded that the intensive use of automation:

... will make it possible to achieve over the
next 20 years significant economies in labor
relative to the production of the same bills of
goods with the mix of technologies currently
in use. Over 11 million fewer workers are re-
quired in 1990 and over 20 million fewer in
2000, under Scenario 3 as compared to Sce-
nario 1: this represents a saving of 8.5 per-
cent and 11.7 percent respectively of the refer-
ence scenario labor requirements.” (Emphasis
added. )

The differences by 1990 between Scenario
1 (no further automation) and Scenario 3 for
major categories of workers are: *

.5.5 percent more professionals,

.13.9 percent fewer managers,

32.4 percent fewer clerical workers, and

. 8.4 percent fewer jobs in all categories in
the national economy.

"“Leontief and Duchin, op. cit.,, p. 1.15. There is a slight dis-
crepancy between the percentages given in the authors' text
quoted here and those given below and computed from their
tables (p. 1.16 of the report cited); the difference is minor and
perhaps was caused by rounding errors.

“This includes all private sector employment plus public
education and health, but does not include public administra-
tion, the armed forces, or household employees.



By 2000, the changes are greater:

.21.5 percent more professionals,

41 percent fewer managers,

45 percent fewer clerical workers, and

.11.4 percent fewer jobs in all categories
in the national economy.

Note, however, that “fewer” here means only
fewer than there would be without any fur-
ther automation—not fewer workers than there
are now. As compared to the real figures in
1978 (the base year), total employment will
grow by 49 percent under Scenario 3 as com-
pared to 53 percent growth under Scenario |—
no further automation. By 2000, it will increase
76 percent over 1978 employment in Scenario
3, as compared to 98 percent increase in Sce-
nario 1.

Under Scenario 3, the proportion of profes-
sional jobs to all jobs rises from 15.6 percent
in 1978 to 19.8 percent in 2000; managers’ jobs
decline from 9.5 to 7.2 percent, and clerical
jobs from 17.8 to 11.4 percent. Sales workers
decline slightly relative to total employment,
while the proportion of craftsmen, operatives,
service workers, laborers, and farmers each in-
creases. The increases in professional jobs, un-
der Scenario 3, are mainly in demand for com-
puter specialists and engineers.

The good news in the Leontief-Duchin fore-
cast is that if their projections were correct,
the labor requirements for Scenario 3, in 2000,
would exceed the projected available labor
force of 157.4 million (after allowance is made
for public administration, household workers,
and some multiple job holders). This means,
however, that the rate of growth in final de-
mand that they assumed could not be achieved
without still greater technological change.

This problem reveals a serious weakness in
the model; it ignores the importing of both
capital goods and services. Since imports are
a major, and growing factor in the economy,
the Leontief-Duchin model does not reflect eco-
nomic reality.

Leontief and Duchin developed a fourth sce-
nario to assess the growth in demand that
could actually be attained under their techno-
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logical assumptions. Growth in demand was
progressively reduced until the labor force
needed fell within the range of the projected
labor force available for the years 1990 and
2000, This scenario does not correct the de-
fect of ignoring imports; all demand is again
assumed to be supplied by domestic labor.

This required a reduction of their projected
output demand of 4.4 percent for 1990 and
17.8 percent in 2000, Because overall economic
activity is lower in Scenario 4, capital invest-
ment is also lower, and the number of jobs
related to production of capital goods falls,
especially craftsmen’s jobs. The occupational
composition of the work force otherwise re-
mains much the same. The percentage reduc-
tion in demand for labor is, however, greater
than the reduction in final demand.

Scenario 4 therefore represents an estimate
of the extent to which real per capita consump-
tion can increase if the entire projected labor
force is employed, using computer-based tech-
nologies, and demand is met by domestic pro-
duction. It is important to note that the
Leontief-Duchin team did not generate its own
projection of consumption (final demand, or
delivery of goods and services), but used that
generated by BLS for its moderate growth sce-
nario, discussed above.

Leontief and Duchin, as noted, incorporated
the potential effects of technology into their
forecast by changing the input-output coeffi-
cients over time. These changes are exogenous
to the model; the direction and magnitude of
the changes were arrived at by the team of
analysts on the basis of extensive review of
research results and scholarly and trade liter-
ature, and their assumptions are set out within
their project report. The factors explicitly
taken into consideration were estimates of the
rate and extent of capital investment, the
amount of time in 1977 that a worker spends
performing particular tasks, the amount of
automatic equipment that will be applied to
those tasks, the amount of time that can be
saved per task by using automated equipment,
the percent of workers in particular occupa-
tions and industry sectors that will use the
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new technology in a given year, and the possi-
ble increase in demand for certain office occu-
pations (i.e., the effects of increased demand
for information-handling). Coefficients were
modified accordingly; for example, in Scenario
3, the labor coefficient for “stenographers,
typists, and secretaries” for 1990 was set at
0.65 of the 1977 coefficient, and for 2000 it
was set at 0.45 of the 1977 coefficient, mean-
ing that for a given unit of work done by these
workers in 1977, only 65 percent as much la-
bor will be needed in 1990 and only 45 percent
as much by the year 2000. To look more closely
at the narrower category “secretaries,” the
team assumed that by the year ‘2000 in com-
parison to 1977:

30 percent of secretaries will not be af-
fected by word processing,

20 percent of a secretary's time is spent
in tasks not affected by word processing,
word processing saves 80 percent of the
time required for conventional typing,
35 percent of secretaries are also affected
by other office technologies,

45 percent of their time is affected by
other office technologies, and

75 percent of secretaries’ time is saved
by new technology relative to old tech-
nology.

While other analysts may quarrel with one
or all of these estimates or assumptions, and
may question whether they have foreseen
likely technological breakthroughs, their as-
sumptions in general do not appear to be overly
conservative. There is no obviously better way
available as yet to arrive at such estimates
than the one the project used—expert judg-
ment. The far larger problem has to do with
the assumptions about future economic growth.

This brings one back to a broader version
of the question proposed at the beginning of
this chapter: will the demand for information
(which is to a large extent a function of the
level of economic activity in this country) really
grow to an extent that it will more than bal-
ance the labor-saving effects of information
technology? Both the BLS and Leontief-Duch-
in forecasts of employment growth depend on

an assumption that it will do so. The model
formulated by Leontief and Duchin is dynamic
in that investment is a function of changes
in output in industry sectors. They project sig-
nificant gains in employment in most sectors
because the model projects nearly unlimited
increases in the production of capital goods
(output). But the model ignores the strong
trend toward import of capital goods (and of
services); in reality, the income generated by
production of capital goods outside of this
country does not directly translate into in-
creased consumer demand within this coun-
try and can translate instead into a loss of em-
ployment.

Leontief and Duchin, recognizing this un-
certainty, conclude that “it is not yet possi-
ble to pass a final verdict on the question of
technological unemployment by the year 2000. ”
Another reason is, as they acknowledge, that
to do so they would have to incorporate into
their forecast other kinds of technological
change, which will change the nature and level
of final demand for goods and services.

Leontief and Duchin also postulate on the
basis of their model that “labor requirements
to satisfy a continually but moderately increas-
ing standard of living will number 124 million
jobs in 1990 with the required occupational
composition reflecting the technologies that
will be in place . . . but because of very slow
change in the orientation of education, train-
ing, guidance, and so on, these individuals’
skills and occupational expectations will re-
flect the mix of jobs that corresponded to the
technologies that were in place in 1978 . . . “
Under those conditions, they point out, 744,000
managers and over 5 million clerical workers
could be potentially unemployed while there
would be about the same number of unfilled
jobs in other occupational categories, for which
they lacked the necessary skills. The problem
for public policy, in other words, could be very
serious even if demand for labor is equal to
or greater than the supply.

A major difficulty with this forecast is doubt
about the assumption of great and increasing
demand for information-handling, which is ulti-



mately derived from the assumption of stead-
ily increasing production of capital goods.

A Georgia Institute of Technology Forecast
prepared for the U.S. Department of Labor*
dealt with clerical employment in the bank-
ing and insurance industries only. It concluded
that by the year 2000 there would be an abso-
lute reduction in clerical employment of 22 per-
cent (over 1980 levels) in the insurance indus-
try and 10 percent in the banking industry,
which together employed in 1980 more than
20 percent of all clerical workers (the clerical
employees in these two industries alone con-
stitute nearly 4 percent of the entire U.S. work
force).

The Georgia Tech research began from the
premise that there are “weaknesses in tech-
niques used to incorporate technological change
in employment forecasts, “**including the un-
systematic and qualitative consideration of
emerging technological capabilities, the use
of existing occupational descriptions based on
fixed technologies, the inability to generate
estimates of how particular technologies change
the amount of time spent on basic tasks, and
the use of an overly short time horizon (usu-
ally 10 years).

The study began with a technological fore-
cast of office automation hardware and soft-
ware, organized in terms of information proc-
essing functions (descriptions of the content
of tasks related to information processing in
the two industries). The forecast was designed
to identify breakthrough technologies that
would have major consequences for clerical em-
ployment. Industry officials participated in a
Delphi (a forecasting technique that generates
by consensus opinion quantified estimates of
specific variables). This produced assumptions
about different paths that penetration of of-
fice automation technology might take in each
industry and the different employment/occupa-
tional mixes that might result. The analysts

‘Georgia Institute of Technology, Impact of office auto-
mation on Office Workers, fina report. April 1984, prepared
for the Kmployment and Training Administration, U.S. Depart-
ment of Labor: J. David Roessner, Project Director.

Georgia Institute of Technology. op.cit.,vol. 1 1, Techni-
cal Report, p. 2.
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then used the technological assumptions to
estimate the reduction in clerical time needed
to perform specific functions in 1985, 1990,
1995, and 2000. Tying these estimates to 1980
clerical employment, an analytical model cal-
culated the changes in the task/function work
distribution over the period 1985-2000 for spe-
cific clusters of clerical jobs in each industry.
For sensitivity analysis and validation, the re-
sults generated by the model were compared
with those generated by the industry Delphi
to determine the sensitivity of results to differ-
ent estimates of the extent to which and ra-
pidity with which specific technological changes
will affect particular clerical functions.

The Georgia Tech team concluded that break-
through technologies have the potential to dis-
place or otherwise reshape clerical employment
in at least two functional areas-data input
and data processing. These include technol-
ogies such as optical scan, speech recognition,
software languages and programs, and artifi-
cial intelligence, most of which the OTA As-
sessment also identifies as critical elements
in the employment outlook.

There were several strengths in the Geor-
gia Tech approach which lent credibility to the
results. First, it went beyond conventional oc-
cupational categories to consider what it is
that clerical workers actually do, in these two
industries, in their daily and hourly work. Sec-
ondly, it attempted to estimate the relative
amounts of time spent in these tasks, and to
relate this to the time-saving potential of
existing and emerging office technologies. Third-
ly, it considered a number of potential or-
ganizational adjustments to the changing na-
ture of the tasks in terms of organizational
structural patterns. Finally, this approach per-
mitted examination of future clerical work at
several disaggregate levels, e.g., functions,
tasks, and job clusters, rather than in terms
of formal occupational categories.

There are also a number of weaknesses in
the approach. The analytical model lacked feed-
back loops—for example, it did not account
for the way in which the level of clerical em-
ployment affects the number of clerical super-
visors needed, and did not account for rela-
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tionships between clerical and nonclerical
work. It did not consider creation of entirely
new jobs and had little to say about the con-
version of professional work to clerical tasks.
It did not consider the possibility of signifi-
cant restructuring of the industries them-
selves, and their products and services. More
importantly, the forecast does not explicitly
deal with growth in workload, except through
very broadly stated, arbitrary macroeconomic
assumptions, i.e., growth within the two in-
dustries of about 3 percent annually.” There
was not explicit consideration of expansion of
the role of information within the two indus-
tries, which are of course already highly infor-
mation intensive.

Finally, the methodology used depends on
judgmental data—estimates by industry ex-
perts and team analysts-even though it is
treated quantitatively. In this of course, all
employment forecasts are alike insofar as they
go beyond mechanical extrapolation of time-
series data. To do otherwise would defeat the
purpose of anticipating change brought about
by technological or economic trends.

All of the above forecasts thus are highly
dependent on the assumptions made about the
increasing volume of information handling (in-
dependently of the credibility of the models
used) and the continuation of long established
trends in the growth of occupations and their
association with specific industries. The BLS
projection anticipates increases in office em-
ployment in the neighborhood of 25 percent
over the next decade but is probably much too
conservative in its attention to technological
change. The Leontief-Duchin forecast points
to continued growth, although highly con-
strained by the effects of automation, but
bases this forecast on flawed economic assump-
tions. The Georgia Tech forecast, which points
to a decline at least in clerical employment,
gives more attention to likely technological
breakthroughs (in this field more credible than

“The most important of these were (op. cit.,, p. 18): 1)
periods of growth and recession, but no major depression; 2)
modest overall economic growth averaging 3 percent annualy;
and 3) growth in insurance and banking industries paralleling
growth in the general economy.

an expectation of smooth technological evo-
lution) but is narrowly limited to two in-
dustries.

Agreement or disagreement with these fore-
casts does not turn primarily on the models
and methodology used, but on the complex
assumptions, estimates, and judgment that
generated the numbers fed into those models.
All such models address the question of “what
will happen if. . .”; if for example, technology
changes in certain ways, is adopted at certain
expected rates, produces in practice the prod-
uctivity benefits that in theory should result,
and leads to the changes in organizational be-
havior that can be rationally anticipated.

In spite of the fact that vendors and adver-
tisers are often accused of overstating the ben-
efits to be gained by automation, forecasts
such as these may underestimate them. Tech-
nology and employment forecasts often mis-
fire in this way, for two reasons. First, fore-
casters have no reliable way of estimating how
pervasive a technological change will be-the
ultimate rate of penetration. Some technol-
ogies are likely to be widely adopted only in
a few industry sectors or in certain parts of
a given industry, or only by organizations in
a certain size range. Other technologies affect
a broad range of economic and social sectors
or become so pervasive that they fundamen-
tally change social and economic activities—
for example, the internal combustion engine
and electric communications (the telephone
and telegraph). Office automation, in particu-
lar, computers, are in the latter and more fun-
damental category of technology; and likely
to become as pervasive in office activities as
the telephone and the typewriter have become
in the last few decades.

Secondly, technology forecasts often go wrong
either because they assume technological or
scientific breakthroughs that fail to come
about, or because they assume a smooth evolu-
tionary development of technology rather than
breakthroughs that suddenly occur. In com-
puter technology, the latter mistake is more
common. Recent employment forecasts appear
to assume that computer-based technologies
of the next 5 to 15 years will not be signifi-



cantly better than or different from today 's.
On the contrary, there is no reason to believe
that their rapid development has come to an
end. For example, input technologies, specifi-
cally optical character recognition and speech
recognition, are likely to have a significant im-
pact within 15 to 20 years. The rapid develop-
ment and spread of end-use computing was
not anticipated in many technology forecasts
of the 1960s and early 1970s. In the field of
microelectronics, it appears safer to anticipate
guantum leaps in capability than to ignore the
probability of their occurring.

The chief value in these and other such fore-
casts is that they force attention to the many
and complex uncertainties that will affect fu-
ture levels of white-collar employment. OTA’s
analysis differs from those above primarily in
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suggesting that there are impending techno-
logical developments that will have a particu-
larly significant effect on some large catego-
ries of office employment; that adoption of
office automation will proceed at an increas-
ing rate and be much more widespread than
most other kinds of technological change have
been; that productivity gains have been and
will be for a few years masked by transition
problems but will soon become apparent; that
economic growth rates could be lower than
they have been for most of our history; and
that competitive pressures will lead organiza-
tions to take full advantage of the labor-saving
characteristics of the technology. These con-
clusions, like those of the forecasts described
above, are certainly arguable but merit pru-
dent consideration.

PRODUCTIVITY AND THE NATURE OF
WHITE-COLLAR WORK

Productivity is defined in economic terms
as a ratio between quantity of output and quan-
tity of input; increased productivity is achieved
by producing the same amount of product or
service with fewer resources (technological
change), or producing more product or serv-
ice with the same resources (resource reallo-
cation). Sometimes organizations automate
their office work in order to do the same
amount of work with less labor cost (which
could mean either fewer workers, or the same
number of workers doing less skilled work for
lower pay). Sometimes organizations foresee
or seek an expanding workload and hope to
accomplish it without increasing their work
force (or their total expenditure for labor).

Applied to white-collar work, however, the
concept of productivity becomes complicated
and troublesome. It is least complicated in the
context of routine processing of large amounts
of standardized, easily quantified data—num-
ber of units sold, dollars paid or received, ticket
stubs returned, keystrokes made. It is most
complicated when applied to work where qual-
ity is more important than quantity-analysis,

decisions, staff support, and policy formu-
lation.

If the final output of the organization’s activ-
ity is an information product or service (an
advertisement, a document or research report,
a legal brief, an advisory memorandum or set
of guidelines), then the number of units proc-
essed per hour is often less important than
the quality, the timeliness, the fit to a client
needs, or the degree of customer satisfaction.
Effectiveness is more important than effi-
ciency. But effectiveness is much more diffi-
cult to measure, since it refers to the charac-
teristics of the output rather than to a ratio
between countable units of input and output.

If the organization’s final product is a ma-
terial good such as automobiles, the contribu-
tion of office work to overall productivity is
difficult to determine because much of it is
concerned with the coordination of intermedi-
ate steps in the conversion of resources into
products. Both effectiveness and efficiency are
important and impossible to separate.
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There are other general problems in discuss-
ing the productivity of service industries. Serv-
ice outputs are different from material prod-
ucts. They can usually not be stockpiled.
Customer behavior intrinsically affects the de-
livery mechanism. For example, a study of in-
creased productivity in British accounting
firms found that most of the productivity gains
came not so much from anything the accoun-
tants did but rather from the clients’ com-
puterization of their own accounts, which al-
lowed the accountant to save vast numbers
of person-hours in auditing.”

In fact, the concepts of “input” and “out-
put” both become blurred in many kinds of
whitecollar work. “Hours logged in” or “hours
paid for” are often not the same as “hours
worked. ” This is true in both blue-collar and
white-collar work, but perhaps most obvious
for professional and managerial workers who
may be ‘processing information’ or “formulat-
ing decisions’ while they read the newspaper
or fall asleep at night. The quality of work is
often more important than the quantity of
work for both blue- and white-collar workers,
but for white-collar workers quality is more
difficult to measure in terms of error rates.
The skill that a receptionist uses in soothing
irate clients, or that a secretary uses in locat-
ing an elusive file, shows up in the company’s
records only indirectly as an addition to a
salesperson’s accounts or a lawyer’s clients.
Contributions to corporate reputation or em-
ployee morale are difficult to measure.

In terms of outputs, a good decision or the
elimination of erroneous information from a
data bank may not be counted, or even be pos-
sible to identify as a discrete output. There
is a tendency to use worker activity, an input,
as surrogate for an output in measuring pro-
ductivity, with the unwarranted assumption
that more is better. Thus, computers and word
processors sometimes lead to a proliferation
of reports that may or may not be useful and
may or may not represent increased produc-
tivity.

‘ ‘Irving H. Siegal, Productivity Measurement: An Evolving
Art, Work in America Institute Studies in Productivity, No.
16 (New York: 1980).

It is therefore difficult to measure, to de-
fine, and even to discuss the amount of in-
creased productivity that could be gained by
office automation even if it is widely adopted
by organizations of all kinds and all sizes. Some
organizations have been slow to adopt office
automation for this reason.

However, an organization will usually not
decide to automate a specific task or set of
tasks if it expects that over the long run the
task will therefore require more labor, or will
take longer to perform per unit of workload
than without automation. Automation usually
implies some transference of work from hu-
mans to machines, and thus a substitution of
capital for labor.

If office automation only allowed those orga-
nizations that automate (assumed for the pres-
ent to be more efficient) to take over markets
previously served by nonautomating organi-
zations, the result would be a reduction in the
total amount of labor used. On the other hand,
if office automation only stimulated the crea-
tion and sale of products and services that
could not previously be offered—that is, cre-
ated new markets-the total amount of out-
put and labor used would increase. But office
automation will both create new information
markets and reduce the amount of labor re-
quired for existing and new products and serv-
ices. The difference-net labor demand-could
be either positive or negative.

The factor of time is crucially important. For
some period of transition, longer for some orga-
nizations than for others, there is little or no
gain in productivity and often some loss. On
the other hand, the new technologies are so
powerful that some organizations settle for the
short-run labor savings and limited cost re-
ductions that are possible from limited use of
automated devices, rather than run the risk
of temporarily disruptive restructuring of the
work to systematically capture all the poten-
tial benefits. Across the economy as a whole,
with sectors and industries and organizations
at all stages of this transition, it is difficult
to anticipate how long this transition will take.
Over time—-measured in decades—more effi-
cient organizations should tend to replace less



efficient ones, and newly created organizations
should tend to be automated, and more effi-
cient, from the beginning.

This is the dynamic shift which needs evalu-
ation in terms of the net labor demand. How
thoroughly will office work, throughout the
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economy, be automated in the next 15 years?
Will the demand for information processing
create more than enough new jobs to compen-
sate for the labor reduction effects of office
automation?

HOW OFFICE AUTOMATION AFFECTS EMPLOYMENT

Office automation can substitute for labor,
supplement labor, or reorganize work and there-
by make labor more efficient. It can allow
highly technical, knowledge-intensive work to
be done by relatively untrained and unskilled,
lower paid workers. (Skill enhancing and job
enhancing features of the technology are also
important, but are discussed elsewhere. ) It can
change the characteristics and skills associ-
ated with occupations and alter their role and
relative importance to an industry. It can al-
low office work to be done away from the of-
fice and outside of conventional office hours,
even outside of the country.

The most dramatic potential substitution
of technology for labor, in the future, could
be the elimination of a large proportion of to-
day’s data-entry work (either numeric or text)
by:

®* interorganizational transfer of data, di-
rectly from computer to computer;

¢ direct input of data by optical scanning
technologies, and possibly by speech rec-
ognition technology; and

® capture of data at the point of origin, in
a variety of ways ranging from bar code
readers to consumer use of terminals, e.g.,
bank automated teller machines (ATM 5s).

In short, second-time keyboarding of the
same data may eventually disappear almost
completely (i.e., once data exists in machine
readable form it will be endlessly changeable
and exchangeable). First-time keyboarding
may also be sharply reduced. This may not
happen within the next decade, and yet opti-
cal scanning technology and computer ex-
change of data is already reducing data entry
in some areas, and all of these trends could
develop very quickly.

— L

Credit Communications Workers of America

“We ‘ve decided to call it the neutron chip. It eliminates jobs
but /eaves the work-p/ace intact”.

Direct substitution for labor is only one pos-
sibility. Automation reduces the time required
for many tasks. The measured time-saving for
specific tasks, in numerous pilot projects and
implementation case studies, varies from min-
utes to days. There is no way to validate, com-
pare, and aggregate such figures across orga-
nizations. The estimate of “15 percent time
saving” for complex procedures and task clus-
ters recurs with great frequency in both pri-
vate and public sector office automation plans,
cost justifications, and cost-benefit studies sur-
veyed by OTA, but again it is difficult to doc-
ument or generalize this measure. The most
that can be concluded is that time-saving is
real but its magnitude and overall effect on
productivity cannot yet be stated. ’s

"App.B summarizes several case studies done for this
OTA assessment; others from scholarly and trade literature
are referenced throughout the report,.
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Automation also can reduce the time that
people have unavoidably spent between pro-
ductive tasks, or in sequencing tasks. One ex-
ample is the way voice mail and electronic mail
can reduce the time spent in communicating
by eliminating “telephone tag” or frequent call-
backs, searching for telephone numbers, and
getting wrong numbers or busy signals. Elec-
tronic filing can eliminate walking to a file cab-
inet and searching for a particular file; word
processing eliminates cutting and pasting or
retyping documents to eliminate errors.

In some applications a long series of tasks
that required several workers is combined into
one task. For example, in mail processing, a
many-step function that involved several
clerks (mail openers, sorters, typists) can be
redesigned to require only a mail opening ma-
chine and a clerk entering information into a
computer terminal.” Professional case work-
ers in a New York City Municipal agency for-
merly sorted mail from clients and selected
and typed one of four form letters in response.
Now lower paid clerical workers call up the
client file and push one computer key to send
the appropriate form.”

These are examples of process change, or
reorganization of work and workflow to take
advantage of office automation. Some insur-
ance companies have been phasing out jobs
that involve responding by individual letters
to mail inquiries about claims, policy changes,
or policy applications. Policy holders or appli-
cants have a toll free number to call. The em-
ployees who answer such calls use terminals
to retrieve the information required to answer
most queries. By telephone the employee can
elicit all the necessary information, some of
which is often absent from mail communica-
tion, thus requiring more than one exchange
of letters. The cost per inquiry is reported to
be one-third the cost per mail inquiry.”

“’Matthew P. Drennan, “Implications of Computer and
Communications Technology for Less Skilled Service Employ-
ment Opportunities, ” Fina Report to the U.S. Department of
Labor, grant No. USDL 21-36-31, Jan. 21, 1983. p. 2.

“See ch. 10.

‘Matthew P. Drennan, op. cit, p. 64.

As the conceptual model described in chap-
ter 1 suggests, even if an organization adopts
office automation to reduce unit labor costs
in standard tasks, managers will subsequently
recognize that it also has other capabilities,
and will adapt the workflow or production proc-
ess to take better advantage of those possibil-
ities. This may take considerable time, since
problems arising from the initial substitution
and from the interface of new technology with
old procedures usually get first attention. Ini-
tial transaction costs of adapting the produc-
tion process to new technology are high. Train-
ing and system support costs in particular
often outweigh hardware and software expend-
itures. The risks associated with trying new
ways to get the work done appear very large
and potentially disruptive to many firms. For
this reason the full effects on employment are
likely to appear only after considerable time
and experience.

Office automation can also complement and
augment labor, making new tasks possible.
Computers made it feasible for insurance com-
panies to move from annual billings to quar-
terly or monthly billings (thus encouraging
lower wage earners to buy insurance), and the
increased availability of information also led
States to impose increased reporting require
ments on the industry. In other financial serv-
ice industries, automation allowed the crea-
tion of new consumer services that would not
have been cost-effective otherwise. In large law
firms, some evidence suggests that the intro-
duction of word processing resulted in sup-
port staff employment growing several times
faster than legal staff.” Some people suggest
that once word processing is substituted for
typing, a great deal of “hidden work” ap-
pears-work that there was no time to get done
before. This is one aspect that leads to an in-
crease in the demand for information process-
ing, and often therefore to a net increase in
demand for labor.

“Mary C. Murphree, “Brave New Offices: The Chanaina
World of the Legal Secretary,” Women's [0ils and Triumphs
at the Workplace, Karen Sacks and Dorothy Remy {eds. ) (New
Brunswick, NJ: Rutgers University Press, 1984).



The net effect of other, equally important,
effects of office automation on work and work-
flow is even more difficult to assess. Chapter
4 considers these changes in considerable de-
tail. Automation clearly leads to reallocation
of tasks, for example, professionals and man-
agers drafting their own letters and documents
on the word processor. Analytical work that
formerly required specialists with long train-
ing can be incorporated in software that can
be used by people without extensive profes-
sional training. Reason suggests that in the
interest of cost-saving organizations will tend
to professionalize clerical work—i.e., push tasks
downward in the hierarchy-and reduce the
number of middle-level professionals and man-
agers rather than the number of clerical work-
ers, since the former are paid more. This is
the argument for the so-called “disappearing
middle management or “flattened hierarchy’
phenomenon that some experts anticipate.”

The “clericalization of professional work”
appeals to many professionals, because it gives
them more autonomy and more control over
the quality and pacing of their work; they can
alter and revise as they go, they need not queue
up or compete with others for the typists’ time.
There is some evidence from case studies and
general observation that the ratio of support
staff to professional staff is tending to decrease
in many offices—that is, the pattern of one
secretary to one boss has already commonly

Many office automation experts and industry planners ex-
pect that various computer applications will allow managers
to extend their scope of supervision and planning, and will
thereby alow organizations to reduce the number of super\’ i-
sory managers required, and flatten the management hierar-
chy. This thesis has sometimes been addressed, in popular liter-
ature, in terms of a related issue, that of the “disappearing
middle (income class ).” Saskia Sassen-Koob and others have
put forward an argument that there is, or will be, a growth
in employment in both high- and low-income categories in the
fastest g-rowing industries {ad\' anced services). with a decline
in middle-income categories, and thus income polarization. See
Saskia Sassen-Koob, “The New Labor Demand in Local Cit-
ies,” Citiesin Transformation, Michael Smith (cd. ) (Beverly
Hills, CA: Sage Publications, 1984), pp. 137-171. The income
statistics put forward by Sassen-Koob as evidence that the * ‘dis-
appearing middle’ is occurring are effectively challenged by
NealH. Rosenthal, * ‘The Shrinking Middle Class: Myth or Re-
ality?”" Monthly Labor Review, March 1985, pp. 3-10, How-
ever, the possibility of a reduced management hierarchy need
not stand or fal on the terms of this controversy at the macro-
economic level.
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changed to one secretary serving three to five
professionals, or a cluster of support staff
working for a large group of professionals and
managers.

Office automation may result in a more var-
ied occupational structure, because of the di-
verse choices among applications and because
automation allows production process and
staffing to vary widely with the type of prod-
uct. For example, three staffing patterns have
been observed among insurance carriers.” In
highly automated personal lines underwriting
departments of large property/casualty car-
riers, rating and risk assessment may be com-
puterized and the functions formerly divided
among many clerks, raters, and underwriting
assistants, may be consolidated and delegated
to highly skilled clericals. Unskilled clerical
work is then largely eliminated. Underwriters
become “exceptions handlers, ” doing more
complex work, and their work may shift to
planning and marketing. Skilled clericals be-
come the bulk of the work force. In other
insurance firms, where products are standard-
ized and high volume, almost all of the semi-
skilled tasks are computerized and a bipolar
work force is created, with a large number of
routine-data entry clerks and a few highly
skilled, professional exceptions handlers. In
still other cases where product lines are low
in volume, specialized or complex, there is
likely to be less extensive, more discrete auto-
mation. Data entry will be done by operators
using dumb terminals, and underwriters re-
view all policy.

Thus, a view of office automation's effects
on employment must take into account not
only substitution of capital equipment for la-
bor in specific tasks, and the expansion of
workload, but many additional and interven-
ing variables including (see figure 2-2) recom-
bination of tasks, reassignment of tasks
across jobs and occupations, changing skills

-'Barbara Baran, ‘‘Technology Innovation and Deregula-
tion: The Transformation of the Labor Process in the Insur-
ance Industry, " Berkeley Roundtable on International Econ-
omy, contract No. 433-3610.0, prepared for Technology and
Economic Transition Project, Office of Technology Assessment,
January 1985.
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Figure 2“2.—Framework for Analyzing Long” Range Effects of Office Automation on White” Collar Employment
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requirements and corresponding job defini-
tions, changes in the definition of occupations,
and shifts in the number of jobs per occupa-
tion. The way in which these changes occur
is further discussed in chapter 4.

Emerging Occupational Shifts

Other things being equal, the introduction
of labor-saving technology is most likely to
cause displacement where the task that is auto
mated has constituted all, or nearly all, of the
responsibilities of a given job. In other words,
the more narrow and specialized the job, the
more likely the job-holder is to be displaced
by automation. This applies, at least poten-
tially, to professional specialists as well as to
clerical workers. Highly specialized knowledge

is potentially most appropriate for incorpora-
tion into an expert system (a special software
for decisionmaking) while broad, general knowl-
edge is difficult to incorporate.”®

When word processing is introduced, assum-
ing that the workload does not increase, fewer
dedicated typists (keyboarders) will be needed.
A general secretary who spends only a part
of her time typing, is not likely to be displaced
by a word processor; more likely she will have
more time for other responsibilities and may
take on new ones. Secretarial positions have
been increasing throughout the two decades
of office automation, while “typist” jobs are
decreasing.

-“Science, “Artificia Experts, " Mar. 23, 1984, p. 1281.



At the most general level, table 2-2 shows
the relative shares of major occupational cat-
egories in the economy. Clerical workers are
the largest employment category, followed
closely by professional and technical.”

In the first stage of automation (large com-
puters), the tendency was to make affected jobs
more narrowly defined—in other words, to ra-
tionalize work. Batch data processors did not
learn or do other work. Word processors were
set apart in word processing centers. New spe-
cialties were created, ranging from computer
operators to programmers, and the holders of
those jobs typically did nothing else. If data-
entry work is completely automated (e.g., by
optical scanning technology) those who do only
data entry are most likely to be displaced and
secretaries are unlikely to be displaced by that
development.

As discussed in chapter 4, second phase
automation—end-user computing—appears
less likely to rationalize tasks or to narrow

* A major problem in assessing occupational change is a set
of difficulties and deficiencies encountered in working with oc-
cupational data as it is now collected and aggregated. Occupa-
tional data are derived from surveys, and the more specific and
narrow the occupational category used, the smaller the survey
sample is, and therefore the less reliable the estimate of the
total. A more important problem is the lack of consistent time-
series data because of frequent changes in occupationa clas-
sifications, especially between the 1970 and 1980 censuses. Much
of the data used in this chapter is drawn from the occupational
industry employment matrix prepared by the Bureau of lL.abor
Statistics from occupational Employment Survey data, modi-
fied by BLLS use of a statistical model. Both the survey and
the model have some methodological problems; for example,
there are variations over time in the way that survey data was
collected, and matrix data for 1980 and 1982 are not fully com-
parable. For more information on employment statistics con-
sult the BLS Handbook of Methods, vol. 1, Bulletin 2134-1,
December 1982.
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jobs. Personal computers can be used to inte-
grate tasks and broaden jobs. Moreover, orga-
nizations that rationalized work during their
early office automation are in some cases using
further automation to reverse that process.
Many firms have decided that computer and
communication technologies are often most ef-
fective in reducing costs when control, com-
munication, and decisionmaking are decen-
tralized and when hierarchic organization and
functional specialization of tasks are reduced.
They are experimenting with the elimination
of both low-skill clerical jobs and routine tech-
nical/professional jobs, and with the creation
of new multiactivity, skilled clerical positions.”
In some insurance firms, the result of task rein-
tegration has been a significant reduction in
unit labor requirements and an increase in the
average skill levels of the remaining clerical,
sales, and professional work force.”

It is important to note that reduction of unit
labor requirements has been achieved in both
work rationalization and work integration,
with office automation being used for both,

The networking of computers is likely to
eliminate some jobs that have until now pro-
vided the link between automated tasks—for
example, those concerned with reorganizing

-“In the insurance industry, management first tended to fol-
low the logic of scientific factory management, rationalizing
and fragmenting tasks. Some insurance firms are now using
integrated systems to reintegrate tasks, allowing one person
to handle multiple service transactions so that the individual
master record for each policy is a complete database.

-“Eileen Appelbaum. *‘Technology and the Redesign of
Work in the Insurance Industry, * Stanford University, | nsti-
tute for Research on Educational Finance and Governance,
Project Report No. 84-A22,November 1984, p, 10,

Table 2-2.— Percent of Total Work Force in Occupational Groups by Selected Industry Sectors, 1982

Industry Sector

All
Occupations

industry  manufacture ng F i r e°

All Health
Services TCU® services Trade

Professional, technical, and related

occupations . . . . . . . . . 16.39°0
Managers. officials, and proprietors . . . . . . 837
Clerical ... . . . . . . . . .. 2036

Total . . . . 45,12

°FIRE Flnanclal Insurance real estate
‘TCU Transportation commuglcatlons ut(lltles

10.270/0 9.46°0  33.650/0 7860, 344700 3,78

6.69 17.06 6.82 8.99 4.38 9.34
11,75 63,40 19,11 33.29 17,02 20.68
28.71 89.92 59.58 50.14 55.87 33.80

SOURCE U S Department of Labor Bureau of Labor Statlstics Ernp/oymenf and Earn/ngs, VOI 30, No 1 January 1983
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or resorting data generated by computers in
one department for entering into another sys-
tem, or the rekeyboarding that has been nec-
essary when one organization’s data was passed
on to another.

Office occupations must be considered in the
context of industries and industrial sectors,
all of which have some component of office
work. In office-oriented industries such as fi-
nance, insurance, and real estate (FIRE indus-
tries), a very high proportion of the work force
in clerical and professional occupations is likely
to be directly affected by office automation.
In other industries, such as machine tools pro-
duction, a much smaller proportion of the work
force is in office occupations, and these tend
to be in less specialized jobs (i.e., general sec-
retary).

Some occupations are more or less stand-
ard across industries. Typists and payroll
clerks do much the same work with only mi-
nor variations in whatever industry they find
themselves. The same is true of many profes-
sional categories—tax lawyers, auditors, or
certain types of engineers work for many in-
dustries that require the same general skKills.
Other occupations are characteristically found
in one industry or a cluster of highly related
industries.

Both generic and industry-specific occupa-
tions may perform narrowly defined tasks and
thus be potentially subject to displacement.
If office automation is broadly adopted across
industries for tasks performed by generic oc-
cupational groups, then the people who are dis-
placed will find it difficult to find similar jobs
in a different industry. On the other hand, if
industry-specific occupations find their work
being automated, they may move to smaller
firms or less rapidly automated firms within
the same industry—unless those applications
are insensitive to the size of the firm.

Labor force adjustment to office automation
may require major shifts in employment levels
across occupations. Industry sectors differ in
the proportion of workers in major occupa-
tional categories (see table 2-2).

Professional Occupations

Professionals here are defined as workers
doing cognitive tasks that require specialized
knowledge gained through lengthy education,
often with a graduate degree, or special cer-
tification or licensing.”* They make up more
than 16 percent of the work force and are found
in all industry sectors, but there are relatively
few in some sectors such as agriculture and
trade, whereas in some service industries
(health services, business services) they make
up more than a third of the work force. Some
professional categories are generic; lawyers,
accountants, and computer scientists for ex-
ample are found in every industry. Others are
industry-specific, such as insurance investiga-
tors, title examiners, and broker's floor repre-
sentatives; or are heavily concentrated—more
than 82 percent of financial analysts, for ex-
ample, are in the FIRE industries.”

In an information-driven economy, in which
services—with high concentrations of pro-
fessionals-is the most rapidly growing sec-
tor, it is likely that the demand for professional
workers will increase. This category has in-
deed been increasing much more rapidly than
any other occupational category. Its growth
is not, however, unaffected by office auto-
mation.

Many professionals are not primarily office
workers; for example, teachers, medical doc-
tors and laboratory scientists may have or use
offices, but the core of their activity is not of-
fice work and is not directly susceptible to of-
fice automation. However, it usually requires
supporting clerical and administrative work
that will be affected. Professionals may them-
selves use office automation in peripheral
tasks, and their professional tasks may be

“The term “professiona” has undergone a subtle change in
meaning in this century: historically, most professionals prac-
ticed their calling on an independent or free-lance basis and
in common parlance professionals tended to be distinguished
from salaried workers. Now most professionals are probably
employees of organizations.

“To some extent, however, this distinction is an artifact of
the way jobs are titled in various industries. People with differ-
ent job designations in different industries may still do much
the same work, or have much the same training and basic skills.



automated by other kinds of computer appli-
cations (e.g., diagnostic technology) beyond
the scope of this assessment.

About half of all professionals are in office-
oriented occupations; for example, lawyers,
accountants, analysts, and consultants. As al-
ready noted, some highly specialized profes-
sional tasks are potentially subject to com-
puterization through expert systems. More
commonly, information systems and data
banks allow part of the professional’s respon-
sibilities to be taken over by paraprofessionals
with less extensive graduate education and less
stringent credentialization and certification re-
guirements. For example, paralegals, engineer-
ing technicians, and library assistants do some
of the work formerly done by professionals,
and are paid less than professionals. Thus,
there is strong economic motivation to con-
strain the increase in professional jobs by com-
bining automation and paraprofessional work-
ers, and the number of paraprofessionals is
growing rapidly.

Office automation also typically decreases
the amount of time that a professional spends
in accomplishing a given amount of work, for
example, in telephone communications, locat-
ing and aggregating information from scat-
tered libraries, or reformatting tables and draw-
ing graphics. Some tasks incidental to, and
preparatory to, generating or analyzing infor-
mation can be eliminated or shortened.

From this perspective, it can be argued that
the amount of information-handling might in-
crease a great deal before requiring a signifi-
cant increase in the number of professionals.
Once organizations have gained experience in
successfully automating basic clerical tasks,
office automation for professionals and man-
agers will look increasingly attractive, since
their higher wages will increase the cost-saving
possible from automation.

Office automation stimulates the growth of
some professional categories. Between 1970
and 1978, the number of computer specialist
jobs grew by 58 percent (compared to 20 per-
cent growth in all jobs). BLS expects growth
in computer specialists employment through-
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out this decade, and the National Science Foun-
dation has forecast a shortage between 1982
and 1987."This is however growth from a
small base; there were just over half a million
computer specialists in 1982, 0.56 percent of
total employment. Moreover, computer tech-
nology itself may dampen the expected de-
mand; as computers and their software become
more usable by nonspecialists, the need for
programmers is shifting from user organiza-
tions to producers of computer goods and serv-
ices, and should grow at a slower rate. Soft-
ware engineering systems will automate some
of the work of both programmers and systems
analysts. Thus, there is likely to be some lev-
eling off of the need for computer specialists
in spite of the growth in number of computers
in use.

Demand for information scientists may con-
tinue to grow, especially with the spread of
the relatively new industry of information serv-
ice, which provides and manages databases,
on-line search services, and customized search-
ing and abstracting.” It is not clear from oc-
cupational statistics how many information
scientists there are or how rapidly their num-
ber is increasing, since many different job ti-
tles are used in this new professional area.

There are other specialized professional oc-
cupations that are growing because of com-
puters. For example, personal financial advi-
sors and tax advisors were once used only by
the very rich, but small computers made it
possible for them to offer their services more
cheaply to middle-income people who have
money to invest but are confused by compli-
cated choices among financial services and in-
vestment and tax-sheltering schemes.

The ultimate effect of office automation on
professional employment is hotly debated.
Some argue that there will be a peaking and
eventual decline in information-handling jobs,

‘'National Science Foundation, Projected Response of the
Science, Engineering, and Technical Labor Market to Defense
and Nondefense Needs: 1982-1987 (Specia report NSF 84-304),
January 1984.

“U.S. Department of Commerce, International Trade Ad-
ministration, Competitive Assessment of the U.S. Information
Services Industry,May 1984.
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including professional jobs.” Others argue that
the role of professionals within organizations
will change, as the information component of
products and services increases, and they will
become “generalists who include many tradi-
tional managerial functions in their everyday
work. ** Possibly the meaning of the term
“professional” will become progressively blurred
as specialized knowledge becomes more widely
accessible through information technology.

Clerical Occupations

The great growth in clerical occupations mir-
rors the broad shift from a manufacturing-
based economy to a service-based economy.
In manufacturing, clerical jobs are only a small
proportion of employment, although that pro-
portion has been increasing. In those service
industries that collect and use large volumes
of standardized data, such as legal firms, in-
surance, banking, and credit, more than half
of all employees are clerical workers.

A large number of clerical occupations are
generic, and the work is similar across indus-
tries. For example, bookkeepers, accounting
clerks, file clerks, general clerks, office machine
operators, payroll and timekeeping clerks, per-
sonnel clerks, receptionists, telephone opera-
tors, order clerks, and shipping and receiving
clerks can be found in nearly all industries.
There are more than 100,000 workers in each
of those categories. Official occupational sta-
tistics treat other occupations as industry-
specific; thus, according to BLS, all insurance
clerks (medical) are employed in health serv-
ices, all train ticket clerks and freight rate
clerks are in transportation, communications,
and utilities industries, and all credit author-
izers are in wholesale and retail trade. How-
ever, the basic office skills used in those in-
dustry-specific occupations are in large part
transferable to other clerical occupations.”

“For example, Charles Jonscher, “Information Resources
and Economic Productivity, Information Economics and Pol-
icy 1 (North Holland: Elsevier Science Publishers, 1983).

‘Paul A. Strassman, Information Payoff: The Transforma-
tion of Work in the Electronic Age (New York: The Free Press,
1985).

There are of course exceptions to this genera rule; genera
secretaries could probably not become legal secretaries without
additional training. although legal secretaries might become
general (or executive) secretaries in another industry,

To the extent that office automation reduced
employment in one or a few industries, cleri-
cal workers should be able to move to similar
jobs in other industries. Their mobility might
be greater than that of professionals in in-
dustry-specific occupations. This rationale
sometimes appeared in the 1970s, for exam-
ple, in explaining why more attention was paid
to the displacement of aerospace engineers
than to displacement of clerical workers from
the same firms. But office automation appears
likely to be adopted across industry boundaries
in a relatively short time. Thus, if computers
sharply reduced the demand for bookkeepers,
bookkeeping jobs would be increasingly diffi-
cult to find in most industries or locations.

Potentially the most dramatic and wide-
spread impacts of office automation on cleri-
cal employment are related to data entry, as
already discussed. The strong trend toward
capture of data at the point of origin, and fur-
ther development of optical character recog-
nition (OCR) technology and speech recogni-
tion technology are likely to greatly reduce
the need for primary keyboarding. OCR is al-
ready being used to this end. More and more
information will be in machine-readable form
from the beginning, and computers and tele-
communication technologies will increasingly
exchange information between organizations
without the necessity of rekey boarding. This
trend alone will have a strong impact on cleri-
cal employment.

Advanced communications strongly affect
clerical jobs that provide the interface between
people, organizations, and activities, for ex-
ample, messengers, mail clerks, and telephone
and switchboard operators. Such displacement
has been going on for a long time. It also af-
fects clerical workers not usually considered
communications workers. A chain of hotels
may have a centralized, computerized world-
wide reservation system with local-area net-
works and microcomputers. When a reserva-
tion is made through a toll-free phone number,
all appropriate information, including credit
references, will be automatically loaded into
the central mainframe database. Information
about next-day guests will be transferred to
the hotels’ microcomputers in the middle of
the night and a reservation clerk will have only



to key in information on last minute walk-in
guests. *

Not all clerical jobs are equally vulnerable.
of the ten fastest growth clerical occupations
between 1970 and 1978, all but one (computer
operator) were occupations that require direct
contact with people outside an office—e.g.,
cashiers and receptionists. These jobs are
sometimes considered relatively impervious
to office automation. However, when the per-
sonal transactions can be standardized the job
can be automated; again the bank’s automated
teller machine is one example. Supermarket
cashier stations are another.

Some clerical jobs include both information-
processing and manual tasks. Shipping and
weighing clerks, packing clerks, etc., may be
only indirectly affected by office automation,
but are also vulnerable to the effects of auto-
mated materials handling and storage sys-
tems. Many organizations are also beginning
to electronically print forms as needed, elimi-
nating the need to buy, handle, and warehouse
preprinted forms. In this case, the cost-saving
sought is primarily in the costs of space and
materials, but labor-reduction is an added
benefit.

Ten occupations with declining employment
from 1970 to 1978 were tabulating, bookkeep-
ing, calculating, keypunching, stenography,
postal clerk, telephone operators, mail carriers,
and meter readers. Most of these are occupa-
tions directly affected by the early phase of
office automation and the effects are now show-
ing up in statistics. They are also occupations
that are relatively narrowly defined in terms
of tasks, again illustrating that the most nar-
rowly defined jobs are those likely to be first
eliminated.

In a later section of this chapter, the use
of part-time and temporary office workers is
discussed, and other chapters examine in de-
tail the phenomena of home-based work and
off-shore work. Part-time and temporary work
distribute employment among more workers,

Communications Week, " Holiday 1 nns to Use sn A Gate-
wayto Link1,600 P('s Wit h M ainframe, N 01'. 5, 1984, p, 49.
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but they tend to depress the number of full-
time-equivalent jobs. They allow employers to
hire the minimum number of people necessary
for their base workload, relying on part-timers
and temporaries to handle short-duration in-
creases or peak loads. Home-based work pro-
grams have the same benefit of load-leveling
since most of the home-based workers are used
on the basis of “when work is available. Off-
shore data entry, on the other hand, simply
eliminates jobs in the United States.

In short, while office automation will likely
lead to a great deal of shifting between cleri-
cal occupations, it is also highly likely to re-
sult in an absolute reduction. across the board.

Managers and Supervisors

Table 2-2 showed that managers comprise
a relatively small proportion of total employ-
ment; the proportion varies considerably
across industries. BLS data identify a prin-
cipal group of managers, officials, and propri-
etors, and also identify supervisory occupa-
tions within the clerical and other personnel
categories. within most industries, firms vary
considerably in the proportion of managers to
other employees, with small firms tending to
have proportionately fewer managers—i.e., a
flatter structure.

Organizations are generally using more data,
in more systematic ways, in coordinating their
operations. As management becomes more
information-intensive, it is possible that more
managers may be needed. There is some rela-
tionship between the information intensiveness
of an industry and the industry proportion of
employees who are managers. Manufacturing
firms have relatively low levels of managerial
staffing, while insurance carriers, securities,
computer and data processing services, and
mailing and reproduction services have rela-
tively high levels. Managerial employment is
also above average in accounting and audit-
ing services; engineering, architectural, and
surveying services; wholesale and retail trade;
transportation, communications, and utilities;
and printing and publishing. It is relatively
low in health services and legal services, but
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these industries have large numbers of profes-
sionals who also act as managers.

There are large numbers of managers whose
work is only partly and secondarily office work;
for example, bar and cafe managers or automo-
bile repair shop managers. Office automation
technology, if adopted, may help them to fo-
cus on supervisory responsibilities by reduc-
ing the time spent on “office” chores.

In offices, some managers are primarily con-
cerned with the direction and supervision of
clerical or production operations and person-
nel. If fewer clerical personnel are needed with
office automation, proportionately fewer su-
pervisory managers should also be needed. In
addition, as discussed in chapter 4, office auto-
mation can be used to increase the scope of
supervision; that is, one manager or supervi-
sor can monitor the performance of more work-
ers or an increased volume of production.

The tasks of many lower and middle-level
managers largely center on: 1) information col-
lection, processing, and reporting, tasks that
office automation either facilitates and enhances,
reduces the necessary expenditure of time, or
takes over completely; and 2) communication
and coordination, where office automation can
be very time-saving. Higher level managers
concentrate more on decisionmaking. Here
computers can be used in many ways. Some
decisionmaking can be, and is being, built into
computer programs, reducing the need for
lower level managers. Management informa-
tion systems and other kinds of computer pro-
grams are designed to help managers make
decisions, by integrating and displaying the
information they need. In some situations this
saves a great amount of time for the manager;
in other situations, it takes more time to make
a decision because more information is avail-
able to be considered.

In some organizations, information that was
once collected, integrated, and laid out by lower
level managers for review by higher level ex-
ecutives, is now aggregated and formatted by
computers and accessed directly by the deci-
sionmaker. This points toward a reduced num-
ber of lower level managers, and some corpo-

rations are reported to have adopted office
automation with the explicit objective of flat-
tening the management hierarchy. Heightened
competition and pressure to cut labor costs
can lead firms to try to keep a lean manage-
ment staff, since their salaries are high com-
pared to other workers. At present, the job
market for managers is strong because of over-
cutting of managerial ranks during recent
recession years.”

Thus, there are conflicting trends to be con-
sidered in the outlook for managerial jobs, but
they are not immune to the effects of office
automation.

Technology and Recent Trends
in White-Collar Employment

White-collar employment has grown rapidly
in recent decades. (See figure 2-3. ) The nar-
rower category of clerical jobs, about 16 per-
cent of all employment, has also grown rap-
idly even through the first phases of office
automation. Table 2-3 appears to indicate, how-
ever, that this growth may already have slowed
or stopped.”

“Dun Business Month, “Executive Job Market: Filling
the Talent Gap, " November 1984.

“Does not include cashiers (of whom there were about
230,000 in 1950 and 2.2 million in 1984). Beginning in January
1983 BLS reclassified some occupations; cashiers and real es
tate appraisers were removed from the clerical occupations cat-
egory. These reclassifications are one of the continuing pitfals
of working with occupational data time-series.

Figure 2-3.—Changing Percentage of Work Force
From 1900-80 White-Collar Compared to Blue-Collar
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Table 2-3.—The Growth in the Number of
Clerical Jobs, 1950.84

Number of clerlcal ~ Growth In the Total employ-merit

Year jobs* (mllllonj number of jobs (percent)
1950 66 113V
1960 88 331 134
1970 129 46 164
1980 169 kil 169
1982 168 -06 168
1984 167 -06 159

“The difference between the 1982 figure for clericaljobs on tables 22 and 23
Il ustrates the difficulty of analyzing detailed employment trends because of
am biguitiesin data sets

SOURCES U S Department of Commerce Bureau of the Census Census of
Population1950 1960 1970 1980 and U S Department of Labor
Bureau of Labor Statistics Current Population Survey Annual Aver
ages1982 and 1984

If the automation of office work is labor-
saving, why did clerical employment increase
so rapidly during the 1960s and 1970s? The
capital-output ratio, which has traditionally
been very low in white-collar work,” increased
steadily (see figure 2-4), but from these figures
would seem to have had little effect on labor
demand. A closer look at the financial service
industries, which have been at the forefront
of office automation, tends to counter this im-
pression. They were expanding rapidly dur-
ing this period in part because of the new prod-
ucts and services made possible by their office

‘Leontief and Duchin, citing many sources, accept that
white-collar workers at the beginning of the 1980s worked with
an average of $2.000 in equipment compared to the factory
workers $25,000 in equipment; op. cit., p. ,5.7.

Figure 2-4. —Capital Investment Per Production
Worker, 1970-80
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automation. Life insurance carriers, for exam-
ple saw sales increase over 49 percent from
1970 to 1980. Yet their labor force increased
only 9.8 percent. During the 1970s the aver-
age annual real value added per full-time em-
ployee equivalent (a measure of productivity)
for all industries was 1.1 percent; in the insur-
ance industry it was 2.7 percent. From 1975
to 1979 it was 1.3 percent for all industries
but 6.7 percent for insurance carriers.”

Social, economic, and political conditions fa-
vored the expansion of the FIRE industries
during this period. High levels of employment
growth during the 1960s and 1970s and the
rapid increase in the number of two-income
small families drove the proliferation of check-
ing accounts. The rising level of disposable per-
sonal income during much of that period, and
the fact that more women were earning income
and insuring themselves for the first time, in-
creased insurance expenditures. Fringe bene-
fits also expanded, and workers compensation
coverage was extended. A flood insurance pro-
gram was established. New insurance and fi-
nancial service products responded to, as well
as contributed to, the growth in the market. 'l

Because these industries were growing rap-
idly, office automation in the 1970s constrained
growth of their work force but did not reverse
it. The labor-saving effects are nevertheless
apparent; between 1970 and 1978, insurance
industry professional and technical workers
increased by 24 percent and managers by over
21 percent, but clerical workers increased by
only 8 percent. During this first phase of auto-
mation, technology most directly affected cler-
ical work. In the occupations where automa-
tion directly substituted for labor the effect
was greater. Key operators declined by 22 per-
cent, bookkeepers by 7 percent, file clerks by
20 percent, mail clerks by 11 percent, and typ-
ists by 12 percent (but secretaries increased

“Baran, op. cit.,, pp. 100 ff.

“Inflation and higher interest rates had a mixed effect; in-
surance carriers, for example, derive more income from invest-
ments than from policies but were sometimes locked into older
low-interest investments and needed new investments to bal-
ance these. Inflation left life insurers more vulnerable to disin-
termediation and made forecasting of future cash flows for in-
vestment difficult. Liability settlements were also growing.
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by 8 percent and computer operators by 119
percent).”

In some parts of the insurance industry,
there were also dramatic labor reductions in
some areas of professional work; for example,
among underwriters in the life and health in-
surance fields, there was a dramatic decrease
in numbers during the 1970s.

As a result of the interaction between mar-
ket growth and office automation, labor dis-
placement in FIRE industries as a whole clear-
ly occurred but resulted in depressed growth,
rather than decline, in employment.” In finan-
cial services, employment increased by about
20 percent, but growth was lowest in sales and
clerical jobs, and highest for managers and
professionals.”

The labor-saving effects of office automa-
tion are likely to become more apparent in the
near future. The first phase of automation was
a more direct substitution of machine for la-
bor than is later office automation, but in the
first decade of use, organizational goals placed
higher priority on better data collection and
reporting and news services. The mass data
handling industries were automating pre-exist-
ing functions, such as payroll, inventory con-
trol, and other basic procedures. But they were
dealing with anew technology, with no experi-
ence and precedents to guide them; reorgani-
zation of the organizations’ workflow and la-
bor force took time. In the FIRE industries
there are strong indicators that the emphasis
has more recently shifted to cost-reduction,
and much reorganization and labor force re-
duction is now occurring. Unit labor costs have
in fact been dropping since 1969 and the drop
began accelerating about 1975."”

Market conditions can either offset or rein-
force employment effects. In the case of the

“Baran, op. cit.

“Valerie Personick, “The Job Outlook Through 1995: In-
dustry Output and Employ merit,” Monthly Labor Review, No-
vember 1983, p. 34; U.S. Department of Labor, Bureau of lL.a-
bor Statistics, Technology and Labor in Five Industries, Bulletin
2033, 1979.

“Baran, op. cit., p. 105.

‘ Baran. op. cit,; aso Eileen Appelbaum, op. cit.

insurance industry, one group of analysts con-
cludes that:

... some of the present job losses occurring
in the industry are directly attributable to
computer technology, though more often than
not these are the delayed effects of an earlier
stage of innovation rather than the latest
developments: some of the losses are best re-
garded as the indirect consequences of tech-
nology, which for example might allow reor-
ganization and rationalizations to be made;
and some losses are attributable to separate
factors such as declining market conditions
or out-moded management structures. On the
whole one might sum up by saying that com-
puter technology has provided the vehicle
which makes it possible to respond efficiently
to market conditions, whether this be by ex-
pansion of business or by contraction of oper-
ating costs. “

This analysis agrees with other evidence that
white-collar employment is becoming more sen-
sitive to cyclical economic conditions.

In both future and past shifts in employ-
ment, it is difficult to separate the role of tech-
nology from the effects of market change and
other broad economic factors. But analysts at
Bell Canada have studied the effects of tech-
nological change on their work force from 1952
to 1972, and concluded that “technological
change resulted in substitution of capital for
low-skill labor, overwhelming any price com-
plementarily with capital.””

In 1952, Bell Canada was using an average
of 48 to 52 million person hours yearly, 23,000
to 25,000 jobs. Over the next two decades out-
put steadily increased by 7 to nearly 10 per-
cent per year, or over 500 percent, but labor
demand at the end of the 20 years was less
than 15 percent higher than in 1952,

The econometric model used in the Bell Can-
ada study was designed to separate techno-
logical effects (i.e., automation) from price and

“ Richard Barras and Julia Swarm, The Adoption and Im-
pact of Information Technology in the UK Insurance Industry
(London: The Technicd Change Centre, November 1983), p. 21.

‘-Michael Denny and Melvyn Fuss, “"The Effects of Factor
Prices and Technological Change on the Occupationa Demand
for Labor: Evidence From Canadian Telecommunications, ” The
Journal of Human Resources, XVII, 2, spring 1983, pp."161-176.



market effects. The study concluded that tech-
nological change out weighed wage/capital and
wage/material ratios in affecting overall em-
ployment levels, and in the case of demand
for telephone operators, whose jobs were the
primary focus of technological change, far out-
weighed the effect of output growth.

Small computers and word processors allow
the standard office functions to be automated
in small organizations, and incrementally, with
relatively low capital investment at one time.
Office automation need not involve construc-
tion of new facilities or extensive alteration
of facilities. Where it replaces existing equip-
ment—typewriters, calculators, bookkeeping
machines, and old telephone systems—that
stock does not represent large amounts of
embedded capital. Most such equipment is
more than 5 years old and has already been
amortized. Office computers and equipment
also enjoy a rapid tax write off. For all of these
reasons, office automation may proceed more
evenly, more widely, and more rapidly than
other kinds of automation did in the past.

The speed with which a technological change
occurs, and its breadth, are both important
in assessing the impact. A slower pace allows
both individuals and the labor market to make
whatever adjustments are possible. In this re-
gard the potential office automation of small
businesses is particularly important. Small
firms, in many parts of the country, account
for the preponderance of office jobs. A reduc-
tion in the number of office jobs available rela-
tive to the total work force would therefore
be felt in all areas of the country as well as
in all industrial sectors, although not with the
same force in all sections and sectors.

Part-Time and Temporary Employment

The proportion of part-time and temporary
workers has been increasing since the early
1950s. The number of voluntary part-time
workers has remained between 13 and 14 per-
cent since 1970 but the proportion of invol-
untary part-time workers has continued to
increase (see table 2-4 and figure 2-5), indicat-
ing that the strongest factor in the growth
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Table 2-4.—Changes in the Percent of Total
Employment*for Involuntary and Voluntary Part-Time
Workers as Percent of Total Employment, 1968-84

Part-time work force

Involuntary  Voluntary

Year Total workers workers
1968 ... , . 14 9% 25'r, 12.400
1969, . . 155 26 129
1970 164 31 133
1971 . 16.8 34 134

1 9 7 2 16.8 33 135
1973 . 166 31 135
974 . . . . . 171 35 13,6
1975. , . 184 46 13,8
1976, . . . . 180 42 13,8
1977 . . 180 40 140
1978 . . 177 38 139
1979 " . . 17.6 38 138
1980 ... , 184 45 13,9
1981 . . . . . 186 49 13.7
1982. . . 202 64 13.8
1983, " 200 6.5 13,5
1984, .. . . . . . 189 57 13.9
AThese calculatinns are for nonagricultu ral workers aged {6 and over

SOURCES 1968.81 — Labor ‘orce statistics derived from the Current Poputation
Survey AData BookVofume! (Washington DC U S Department
of Labor B u reau of Labor Stat 1stics Septem ber 1982 Bu | let 1 n 2096)
p 682 1982 - Employment and Earningsvol 30 No 1 (Wash 1ngton
DC U S Department of Labor Bureau of Labocr Statistics January
1983) p 169 1983—Employment and Earnings vol 31 No 1 {Washing
ton, DC U S Department of Labor, B u reau of Labor Statist cs dan u
ary 1984) p 194 1984— Employmentand Earningsvol 32 N o 1
(Washington DC U S Department of Labor Bureau of Labor Statis
tics January 19851 p 192

Figure 2.5-Changes in the Percent of Total
Employment *for Involuntary and Voluntary
Part-Time Workers, 1968-84
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AThese calculations are for nonagncultural workers aqged 16 and over

SOURCES 1968.81 — Labor fore e statisticsderived from the Current Popufation
Survey A Data BookVolume 7 (Washington DC U S Department
of Labor Bureau of Labor Stat istics September 1982 Bullet in 2096)
p 682 1982 —Empioyment and Earnings vol 30 No 1 (Washington
DC U S Department of Labor Bureau of Labor Statistics January
19831 p 169 1983—Employment and Earningsvol 31 No 1 (Washing
ton DC U S Department of Labor Bureau of Labor StatisticsJanu
ary 19841 p 194 1984—Employment and Earningsvol 32 No 1
(Washington DC U S Department of Labor Bureau of Labor Statis
tics January 1985 p 192
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is not workers’ choice of a more flexible life-
style, but employers’ response to economic
pressures. In some industries and some orga-
nizations, slack workloads lead employers to
convert workers to part-time in preference to
a layoff. Other employers, however, are adopt-
ing a policy of keeping a minimum-size work
force, which can be temporarily augmented
when necessary .48

There are reports that in other industrial-
ized countries automation has greatly increased
part-time work; for example in Japan, “intro-
duction of part-time workers and subcontrac-
tion has grown massively.”” Office automa-
tion and creation of a part-time work force are
in some situations alternative or competing
strategies for cost-cutting but they may also
be complementary. Part-time workers (consid-
ered by BLS as an employee working less than
35 hours a week) are cheaper than a propor-
tionately smaller number of full-time employ-
ees because they often are paid lower wages
and do not qualify for benefits packages, regu-
lar yearly wage increases, or job security agree-
ments based on seniority. There have been
many anecdotal and press reports of compa-
nies reducing work hours to one or two hours
fewer per week than would qualify workers
as full-time employees, but few companies are
willing to admit formally to this practice. The
biggest advantage of part-time workers for em-
ployers however is that of load-leveling; that
is, they can be used during parts of the day
or week when the workload is heaviest.” To
the extent that office automation allows the
work force to be reduced and workflow made
more efficient, it may obviate some interest
in moving toward a part-time work force.

“*See, for example, a recent article in Business Week, “Part-
Time Workers: Rising Numbers, Rising Discord, " Apr. 1, 1985,
p. 62, reporting explicit statements by several company
spokespersons about reluctance to staff to full capacity.

“Katsus Nishiyama, “Introduction and Spread of VDT Work
and Their Occupationa Health Problem in Japan, ” to be pre-
sented at the 5th UOEH International Symposium in Japan,
Sept. 19, 1985.

“"Business Week, op. cit. Another strong factor has been
the growth in demand for part-time employees by fast-food
restaurants, shopping centers and shopping malls, and neigh-
borhood banking locations, many of which are open long hours,
at night, or on Sundays.

But in other situations, office automation
encourages the creation of a part-time work
force. Where it is used to standardize and de-
skill work many employers have found it prof-
itable to use part-time, low-paid workers. Some
have reportedly moved to suburban locations
to take advantage of the availability of house-
wives willing and eager to work part-time at
low wages because there is another primary
wage-earner, with a full benefits package, in
the family. As discussed in chapter 7, office
automation also makes it feasible to use home-
based workers, on a part-time and piece-rate
basis. In the long run, office automation may
stimulate a stronger trend toward use of part-
time or temporary workers by allowing em-
ployees to maintain a minimum work force that
will need supplementing during hours or sea-
sons of work overload; and by standardizing
the basic skills needed by clerical workers and
some kinds of professional and technical workers.

In 1955, only 8 percent of American work-
ers were part-time;” this rose fairly steadily
to about 15 percent in the late 1960s and con-
tinued to rise to 20 percent by the 1980s. (See
table 2-4.) Thus, about one-fifth of American
workers are working part-time. Women are
much more likely to work part time, often in
order to combine paid employment with child
care. About 29 percent of working women work
part time, compared to 12 percent of working
men. About 21 percent of teenagers aged 16-
19 and employed, are working part time.

In 1983, in the FIRE industries—leaders in
office automation—only 11 percent of employ-
ees were part-time. This sector ranked fourth
among major industry sectors, after the whole-
sale and retail trade (32 percent), service in-
dustries (27 percent), and construction (14
percent). In the service industries, a large pro-
portion of the part-timers were probably also
office workers.

In the office-oriented sectors of banking and
insurance of other industrialized countries,
however, part-time work is expected to increase,

“INew Work Schedules for a Changing Society (Elmsford

NY: Pergamon Press, 1981), p. 45.
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According to the International Labor Orga-
nization, part-time employment in the bank-
ing and insurance industries is rising in its
member countries, and in Sweden over 26 per-
cent of banking and insurance employees are
part-time.*

ATMs have probably reduced the need for
part-time tellers and clerks in the United
States. But other forces are now at work. Four
of the biggest eight accounting firms, and
many financial service firms including Citi-
bank, Traveler's Insurance Company, and other
major employers of clerical workers such as
Control Data Corporation (CDC) are now em-
phasizing part-time employment.” Travelers
Insurance Company has developed a job bank
of retired professionals for temporary market
research and product development, and plans
to train them for use as programmers, part-
time. CDC has a formal program of using part-
timers, which has been in effect for 2 years.
The goal is to have 15 percent of their work
force (chiefly clerical and production workers)
on part-time or temporary status and another
15 percent as independent contractors. This
goal has been partly realized; by 1984 CDC
was reported to have 4,500 part-time work-
ers, or 10 percent of their work force.

Closely related to part-time work is tem-
porary work, which for employers is another
strategy for workload leveling. Many clerical
workers are temporaries, but there is a grow-
ing trend toward using temporary program-
mers, systems analysts, computer engineers,
and data communications specialists.” Tem-
porary workers can be called in on short no-
tice when work is briefly or seasonally heavy,
and can be dismissed almost instantly and
without penalty. From the employer's view-
point temporaries are part-time workers for

“International Labor Organization, Advisory Committee
on Saaried Employees and Professional Workers, The Effects
of Technological and Structured Changes on the Employment
and Working Conditions of Non-Manual Workers, Eighth Ses-
sion, Geneva, 1981, pp. 50-51.

“Joann Lublin, “Shorter Hours: More Managers Are Work-
ing Part Time; Some Like It But Others Have No Choice, ”
Wall Street Journal, June 2, 1982, p. 50.

“John J. Davis, President of Worldwide Computer Serv-
ices, Inc., “Is There a High-Tech Pro in Your Future?” Man-
agement Information Systems Week, May 22, 1985, p. 64.

Photo credit " Kelly Services, Inc

This simulator exactly duplicates several major word
processing systems and is used for testing in an
employment services firm.

whom the organization has no responsibility
for long-range job security. The worker who
is individually hired on a temporary basis gen-
erally suffers the disadvantages of apart-time
worker—i.e., not qualifying for benefits and
relatively little chance of promotion, and by
definition has no job security. Many temporary
office workers, however, are employed by firms
within the new temporary employment serv-
ice industry; that firm provides them with as-
signments to client firms. The worker may be
available to the employment service firm full-
time or nearly full-time, or may wish to work
only occasionally or sporadically. Some em-
ployment service firms are now providing their
regular workers with prorated benefits simi-
lar to those that they might receive as perma-
nent employees of a large firm. More gener-
ally, however, temporary workers do not have
such benefits.

The temporary service industry is growing
rapidly, nearly twice as fast as GNP over the
last 14 years; and faster than the computer
equipment industry, to a payroll of $5.5 bil-
lion in 1984.% At first, it appeared that auto-

“The National Association of Temporary Services reported
a payroll of $431 million in 1971 and $5.50 billion in 1984, an
average of nearly 20 percent growth per year. (Figures sup-

(continued)



mation would be a barrier, since temporary
workers would be unfamiliar with equipment,
which varies widely between offices, but the
larger temporary agencies provide training in
a broad spectrum of office automation equip-
ment and applications, particularly word proc-
essing. Also, automation has standardized and
de-skilled some tasks for which temporary
workers can be used. Clerical occupations ac-
counted for over 60 percent of temporary as-
signments made by the industry in 1980, al-
though it accounted for only 49 percent of the
revenue since clerical wages are generally lower
than those in technical, medical, and indus-
trial assignments made by the temporaries in-
dustry.

Temporary computer and data communica-
tion specialists, and other professionals, are
in growing demand. They can offer up-to-date
knowledge of current systems, languages, and
protocols, because of recent schooling and var-
ied experience, and may choose to work as tem-
poraries for fear of becoming trapped in a nar-
row specialty or job where their knowledge
will gradually become obsolete.” A computer
services official attributes the trend toward
use of temporary professionals in computer-
related work to “the triangle brought about
by mounting costs in corporate and govern-
ment-mandated fringe benefits, the inability
of many companies to meet peak workloads
with their permanent staff, and finally the
growing number of professionals who desire
to change their work patterns.””

Closely related to temporary employment
are employee leasing and use of independent
contractors. Employee leasing may be used
by employers as a still longer term strategy
for workload leveling (by month, year, or proj-
ect-duration), but it is more generally used by
very small firms or professional offices (doc-

(continued from p. 61)

plied by the National Association of Temporary Services and
also based on the Census Bureau’s Count~~ Business Patterns,
“Vital Statistics of the Temporary Help Industry, ” Contem-
porary Times, vol. 2, issue 6, fall 1983.)

‘ Davis, op. cit., says “'In practica terms, they do not want
to spend the next 5 years of their careers learning how to apply
Unix or C into an insurance company microcomputer system.'’

Davis, op. cit.

tors, lawyers, dentists) to shift the adminis-
trative costs and benefits costs associated with
employees to a contracting firm, which can
benefit by economies of scale.* The leased
worker usually enjoys a full benefits package,
although he or she is not guaranteed perma-
nent employment (in practice, the job secu-
rity may be about the same as in conventional
forms of employment).

Office automation appears to have given a
large boost to the growth of independent con-
tractors offering business services such as
word processing, data entry, and computer pro-
gramming. Independent contractors are self-
employed, with all the risks and benefits this
entails; he or she assumes the costs associ-
ated with slack work periods and loss of work-
er's benefits in return for autonomy. The work
may be done in the employer’'s facility, with
the contractor/worker effectively indistinguish-
able to observers or coworkers from employ-
ees. The work may however be done in the con-
tractor/worker’'s home, using the communication
capabilities of office automation.

Some clerical and professional independent
contractors are entrepreneurs, or small busi-
ness men and women, seeking multiple clients
either at one time or in sequence. They may
or may not plan to expand their activities and
take on employees of their own. Many con-
tractors on the other hand work for only one
firm and are in effect employees without the
benefits otherwise associated with employ-
ment. The unresolved tax and legal issues asso-
ciated with independent contractor status are
discussed at greater length in chapter 7 in con-
nection with home-based clerical workers, many
of whom are former employees converted to
the status of independent contractor.

Part-time and temporary employment and
independent contracting are likely to increase
as automated offices move toward a lean work
force with need for occasional supplementary
business services, and as more workers are fa-
miliar with the equipment. There are strong

* “Some service contracting companies make their profits
from the interest on advance deposit of the monthly fees paid
by the client to cover wages plus associated costs.



benefits in it for workers as well as for em-
ployers. Many people prefer and actively seek
part-time work. Students, mothers, and retired
people often want to work less than a stand-
ard workweek; others want more time for fam-
ilies, education, or recreation. They choose to
trade income for leisure time, and are willing
to pay the additional costs in terms of loss
of benefits such as health insurance, lack of
job security, and diminished likelihood of pro-
motion and advancement. The standard 40
hour workweek has not changed since the
1930s, and part-time work is the way some
people create their own shorter workweek,

Many ‘temporaries” choose this form of em-
ployment because they want or need the flexi-
bility it gives them.. Some use it as a form of
job-hunting, or trying out potential employers.
However, some temporaries are unable to get
assignments as regularly as they wish, and
find the unpredictability y of their income a se-
vere disadvantage, but have been unable to
find permanent employment.

At a minimum, part-time work is preferable
to unemployment, Employers sometimes con-
vert full-time employees to part-time status
during a recession, in preference to laying them
off and losing a valuable worker. *

If part-time work is beneficial to many em-
ployers and is sought by many employees,
under what conditions is it a public policy
concern? First, if enough full-time jobs are
eliminated—-i.e., converted to part-time jobs,
opportunities will be diminished for those who
must have full-time work to make enough
money to support themselves and their de-
pendents. Second, in the United States, many
social services and income protection mecha-
nisms are provided not directly by tax payers
but through employee benefits packages—e.g.,
health insurance, life insurance, income dur-
in illness or childbirth, pension plans, and
to some extent training and higher education.
These protections are much more costly, if they
are available at all, on an individual basis. If
conversion to part-time work means that a siz-

Robert Bednarzik, Short Workweeks During Economie
bownturns,” Monthly Labor Review, June 1982, pp. 3-11.
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able proportion of the population no longer
has these protections through employment,
then the taxpayer is in the long run likely to
bear more of the burden of the illness, old age,
and death for these people, and the average
level of health and well-being of the popula-
tion is likely to decline.

Society may be willing to bear this risk, if
that is the price of allowing people to choose
part-time work. If part-time work is not a
choice, but the only alternative available to
them, and especially if this limitation on choice
is the result of employers’ decisions, then the
public policy issue becomes one of whether this
shifting of responsibility for basic protections
from employer to employee is acceptable to
the society at large. Historically, the choice
of full-time or part-time work has been re-
garded as the individual’'s prerogative. We
must then ask: is this still a free choice, and
will it be so in the future? To what extent is
involuntary part-time work increasing?

The official part-time employment figures
based on annual aver-ages do not tell the whole
story. The number of people who work part
time at some time during a year is often dou-
ble the annual average. For example, in 1978,
a recession year. the annual average was 21.4
million part-time workers, but a retrospective
survey indicated that 40.9 million people, at
some time during 1978, had only part-time
work. '() While the annual average showed 3.4
million of the part-timers as working part-time
involuntarily (that is, because they could not
find full-time work)” the retrospectiv’e survey
counted 10.1 million. The number of involun -
tary part-timers has been increasing, as shown
in table 2-4, to more than a quarter of all part-
timers (and about 5 percent of all employed)

"Sylvia Terry, “Involuntary Part-Time Work: New Infor-
mation From the CPS." Monthlv Labor Review, Febrary 19X,
pp. 7-74. See also U1.S. Department of Labor, Bureau of Labor
Statistics, Emplovment and Earnings, Januiry 1984, table 31,
footnote 17.

“The Bureau of Labor Statistics counts as involuntary
part-time workers those who are working less than 35 hours
per week because of slack workloads, material shortages. or
repairs to plant and equipment {in other words, the employer
has insufficient work for them to doj, those whose job ended
or whose new job began in the middle of a workweek, and those
who cannot find full-time work.
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at present. Recent increases in involuntary
part-time employment and multiple-job hold-
ing for women suggest that there may not be
enough full-time jobs for those that seek
them.”Thus the number of people who “want”
to work part-time may be smaller than as-
sumed, and the change in attitudes and life-
styles cited above as a factor in the trend may
not play as strong a role as is often assumed.

Public interest in part-time and temporary
work is therefore twofold:

1. that the number of involuntary part-time
workers not increase to undesirable levels,
causing a deterioration in income levels,
because full-time jobs have been converted
to part-time jobs; and

2. that the costs of worker protection not
be shifted from employer to worker to a
degree that ultimately causes them to be
borne by the taxpayer.

These unanswered questions again point to
the need for more careful and systematic mon-
itoring of trends in employment, since a sig-
nificant increase in the number of long term
involuntary part-time workers would challenge
the adequacy of existing mechanisms for in-
come security and other employee protection
mechanisms.

Analogies From Past Waves
of Automation

Throughout modern history, mechanization
and automation of work have brought dire
warnings of unemployment.”But employment
has continued to expand. Mechanization and
automation have contributed to, or driven, this
expansion by reducing the costs of food and

*According to Professor Eileen Appelbaum in a tak pre-
pared for presentation to the Panel on Technology and Women's
Employment of the National Academy of Sciences, Washing-
ton, DC, Feb. 17, 1985.

‘'Mechanization is the use of machinery as a substitute for
human or animal labor. Automation is a narrower term, mean-
ing the use of machinery that “makes decisions” about the
work without human intervention; that is, machinery with con-
trol systems that incorporate the principle of feedback to fine-
tune or correct the machinery’s operations. Computerization
carries this internal decisionmaking a great deal further, with
the use of information stored in memory and by the sensing
of external conditions.

material goods, stimulating the market for
them, providing paychecks for workers to buy
those goods, and creating capital to be invested
in production of more and still cheaper goods,
further stimulating the market.

In general, workers displaced by mechani-
zation have taken other jobs in the same in-
dustry as it expanded, or moved into new or
expanding economic sectors.

The argument from history is powerful; in
general, technology creates rather than des-
troys jobs. That is why developing nations,
with exploding populations, struggle to indus-
trialize. There are however several important
considerations to be noted. The great waves
of mechanization and automation in the past
were still part of the continuing industrial rev-
olution. The United States was, in the 19th
century, a developing nation—an agricultural
nation becoming an industrial nation, with an
expanding national market based on plentiful
resources, in which the consumers who bought
goods were also the workers that produced
them. From World War Il through the 1950s,
at least, U.S. technology enjoyed worldwide
preeminence across the board. But this is now
a mature economy, strong but with increas-
ing competition for both domestic and world
markets. Imports are a major factor in the
economy. It is therefore not clear that the
American economy will grow, in the future,
at the vigorous rate of the past. In an econ-
omy that is growing more slowly, new jobs
are created at a slower rate, and workers do
not enjoy the mobility they have in a rapidly
growing economy.

Secondly, past waves of automation have
been concentrated in one or a few industries,
for example, at one time agriculture, at another
period commodity manufacturing or industries
that could use assembly line techniques. Auto-
mation proceeded unevenly across economic
sectors, crafts and occupations, industries,
organizations according to size, and geographi-
cal regions. Jobs were increasing in some in-
dustries and occupations, when jobs at approx-
imately the same skill level were decreasing
in other industries. Large companies auto-
mated well before small companies. Many



Ch. 2—Productjvjty and Employment . 65

kinds of manufacturing automation, for exam-
ple, have never been adapted to batch manu-
facturing or for small machine shops. This con-
trasts with office automation, which can be
used in basic office functions across all indus-
tries, and especially with small computers and
stand-alone word processors, which allow even
small offices to automate.

Although total employment has grown
through and after historical waves of automa-
tion, each has left behind some structural un-
employment. In many cases, older workers
failed to make the adjustment and new jobs
went to new workers with more recent train-
ing, new skills, or more flexibility. In other
cases, new jobs and new industries more than
compensated for lost jobs in number, but were
located in other regions, leaving displaced
workers behind. (The coal miners of Appalachia
are a pertinent example.)

Agricultural employment declined steadily
from 27 percent of all employment in 1920 to
2.7 percent in 1980 (an absolute loss of 8.7 mil-
lion jobs) as agriculture was mechanized. See
table 2-5. However, employment was created
in food processing (1.6 million jobs in 1982),
in agricultural research, and in transport and
sales of food. As population and the economy
grew, blue-collar employment stabilized. There
were only 3 percent more blue-collar jobs in
1980 than there were in 1950, while the work
force grew by 69 percent in those decades. The
30.5 million blue-collar jobs in 1950 were over
half of total U.S. employment, while the 31.5
million blue-collar jobs in 1980 were less than

32 percent of total employment. Now the num-
ber is decreasing. BLS reports that 2 million
manufacturing jobs have been lost since 1979.*
Had white-collar employment not been expand-
ing rapidly, new workers could not have been
absorbed into the economy.

At the beginning of the 20th century, there
were only 5.1 million white-collar jobs, account-
ing for under 18 percent of all employment.
By 1950 these jobs had quadrupled to nearly
22 million, but still accounted for less than
37 percent of employment. In 30 years-less
than the working lifetime of an office worker—
the number of white-collar jobs has more than
doubled to nearly 52 million jobs, accounting
for at least 55 percent of all American workers.

Structural change in the economy has cre-
ated jobs in some sectors while it displaced
jobs in others. The result is a net increase in
employment, and there is also a more equi-
table distribution of employment opportuni-
ties (e.g., better status jobs for more people,
and more jobs open to women). Creation of
jobs has by and large kept up with both popu-
lation growth and growing participation in the
labor force. In 1950,57 percent of the popula-
tion was in the labor force, but by 1980 this
had grown to nearly 64 percent.

“BLS originally reported to the Joint Economic Committee
that 8 million jobs had been lost, but issued a correction after
this was reported in the press. See “BLS Corrects Figures on
Factory Job Losses, " Washington Post, June 18, 1985.

Table 2-5.—Shifts In Employment by Industry Sectors, 1900-80

1930

1940 1950 1960 1970 1980

48,686 51,742 58,992

67,990 79,802 104,058

1900 1910 1920

Total labor force (000). .29,030 37,291 42,206
White collar:

Growth . ........... 560/0 320/0

Labor force .. ....... 18°/0 21% 250/0
Blue coliar®:

Growth . ........... 37% 140/0

Labor force . . ....... 45°/0  480/o 480/0
Farm:

Growth . ........... 600 —1%

Labor force . ... ... .. 380/. 31% 270/.

36% 12%0 34%  260/0 39%  420/0
290/0 31% 37"0 40%  47°/0  51°/0
19% 1% 1470 90 190/0  21%
49% 520/0  520/0  49%  490/0  450/0
-90/0 - 130/0 -230/0 —41 o/0 —400/0 -60/0
21%0 1710 12710 60/0 30/0 3%

aThis includes manual and Service workers

SOURCES” U S Department of Labor, Bureau of Labor Statistics,Historical Abstracts, Colonial Timesto1970, Series D, Nos
182.232, p 139, and U S Department of Commerce, Statistical Abstracts of the United Stat€s— 7985, p 400
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But it is not clear that the creation of new
jobs has completely compensated for the long
range labor-saving effects of mechanization
and automation. High unemployment rates
(7.5 to 7.1 percent) have persisted in spite of
the highest employment ever achieved in this
country. In 1984, after recovery from a reces-
sion, 3.5 million new jobs were created (the
second highest growth rate in our history) but
unemployment did not significantly decrease
and stood at 7.2 percent at year end. *If those
workers are counted who have dropped out
of the labor market because of discouragement,
or have accepted part-time work because they
can not find full-time work, the unemployment
rate would be several points higher than it offi-
cially is; for example, in early 1985, about 10.8
percent rather than 7.3 percent. The number
of jobs in manufacturing declined by 1.6 mil-
lion from 1979 to 1984, and in the goods-pro-
ducing sector very few industries employ more
workers now than before the recession began.®”
During a recession, some markets maybe lost
to international competitors, and some orga-
nizations do not recover. Also, organizations
tend to adjust slowly to labor-saving tech-
nology, preferring normal attrition to layoffs;
but when layoffs are forced for other reasons,
they are likely to take advantage of this to
eliminate redundant jobs permanently.

The “normal” level of unemployment has
in fact been rising for at least half a century.
Several kinds of unemployment are usually
distinguished. One kind is “frictional” unem-
ployment—that which is normally attributed
to the demise of individual firms and the mo-
bility of workers moving between schools, jobs,
and occupations. Another kind results from
relatively discontinuous or sudden expansions
of labor supply, for example, disbanding of a
military force, a wave of immigration, or—
less precipitous but still unprecedented-the
increased participation of women in the labor
force in recent years. Third, there is cyclic un-

* U.S. Department of Labor, Bureau of L.abor Statistics,
The Kmployment Situation (monthly) and Employment and
Earnings. January1984:LindaLeGrande ‘‘Employment Status
of the Nation: Data and Trends, Congressional Research Serv-
ice. Issue Brief IB82097, updated May 6.1985.

“LeGrande, op. cit., p. 3.

employment resulting from fluctuations in ag-
gregate demand, which can be an acute and
serious problem during recessions but declines
when the economy recovers. The fourth Kkind
of unemployment and the most serious in long-
term considerations is structural unemploy-
ment, often defined as a mismatch between
the supply of jobs and the supply of workers
with the skills needed for those jobs, but in
theory also possible when there are not enough
jobs, at any skill level, to engage all would
be workers.

Until about 1970 it was generally assumed
in this country that an “acceptable’ level of
total unemployment was about 3 to 4 percent.”
But the rate has not been that low, even in
periods of expansion, since 1969. As shown
in table 2-6, unemployment rates have been
rising for about two decades, not falling back
even in “boom” years to previous lows.

This long-term rise in unemployment has
been attributed to many causes. One is dem-
ographic-the flow of young people and women
into the labor market during the 1970s. Others
are shifting industry patterns (e.g., involun-
tary job loss in the automobile industry as a
result of foreign competition), changing life
styles (willingness of people to take temporary
or part-time jobs for the sake of leisure time,
or greater mobility), and slackening of aggre-
gate demand. But as shown in table 2-6, the
increase can be seen through both the troughs

“ “In fact, unemployment rates frequently exceeded this fig-
ure in recession years throughout thecentury and from 1931
to1940 was higher than 14 percent, with more than 20 percent
of thelabor force unemploved in 1932, 1 $53.1934. and 1 935.
During the war yearsunemploymentwasunder 2 percentt, 11 nd
has been on an upward slope since then.

Table 2-6. —National Unemployment Rates During
Recession Troughs and Recovery Peaks, 1961-84

Recession troughs Recovery peaks

196169, . . . 3,6°0
1969  70.. .5 8% 1g73 . | . . 4g
1973 75, .. ., ... 83 1g79 . 7 60
190, . . .. 75 q9g1 L. 7.4
1981 -82.., . .. 106 josa | 2

SOURCE Bureau of L;bor Statistics data compiled by Michael Podgursky
Sources ofSGecular Increases In the Unemployment Rate 1969-1982
Monthly Labor Review July 1984 p 20



and high points of business cycles. Economist
Michael Podgursky notes that there has been
a long-term rise in involuntary job loss and
argues that:

... rising structural unemployment in tradi-
tional segments of the labor force may also
have played a significant role . . . the secular
rise in the unemployment rate since 1969
seems to have been generated by more than
just labor market adjustment problems asso-
ciated with a rapidly growing labor force.”

It is worth noting at this point that Podg-
ursky’'s analysis suggests that structural un-
employment so far may have affected primar-
ily blue-collar jobs. This would argue that both
automation and rising imports of capital goods
have played a role. Both will also increasingly
affect white-collar work in the future (see chap-
ter 8 for a discussion of off-shore sourcing of
data entry work).

In summary, the number of jobs has con-
tinued to increase through waves of mechani-
zation and automation in the past; the U.S.
economy was growing strongly, and an as-
sumed major driver in this growth was tech-
nological advancement. But there are disturb-
ing signals that structural unemployment has
also grown.

The Future White-Collar Labor Supply

The number of office jobs is likely to grow
more slowly at best, and at worst to decline,
with a possible precipitous decline in lower
level clerical jobs such as data entry if certain
technological developments proceed as antic-
ipated. The effect on employment levels must
be considered in terms of the supply of labor—
or the demand for jobs.

“hl ichaelPodgursky “Sources of Secular Increases in the
I 'nemployment Rate. 1969-1982," Monthly Labor Review. July
19(W, p. 21.
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During the coming decade, from 1985 to
1995, the population will grow by about 10
percent. But the work force will grow about
16 percent, from 113.5 million to well over 131
million; nearly 18 million more jobs will be
needed.” There will be fewer young workers
entering the work force each year; the num-
ber of people in the work force who are under
24 will in fact decline as will the number of
workers 55 and over, while the number of ‘prime
age” workers, age 25-54 is growing. These
changes of course reflect wide variations in
the birth rate in past decades; the average age
of workers will increase.

About 65 percent of the workers added to
the work force will be women (by 1995, they
will make up at least 47 percent of the work
force). The number of working women between
the ages of 35 and 44 is expected to more than
double, and the number between 45 and 55
should increase by nearly 60 percent. Women
in these age groups who are already working
are heavily concentrated in clerical occupa-
tions. This is a demographic group that will
be strongly affected by the outlook for office
jobs over the next 15 years. The proportion
of nonwhite workers will also be growing; now
12.5 percent, they will be 14.5 percent of the
work force by 1995. The number of black women
in the work force, for example, will increase
by over 50 percent. Since minority women are
disproportionately represented in lower level
clerical jobs, this is another group that will
be differentially affected by office automation.
A further discussion of the effects on these
groups is in chapter 12.

“ This is the middle growth scenario usedby H 1.S; see FXm-
plovment Projections for 1995, Bulletin 2197 Muarch 1984,
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CONCLUSIONS

The most likely outlook appears to be slow-
ing growth in office employment over the next
decade; some decline in office employment could
begin by 2000. Slowing employment growth,
or even decline, is most likely to occur in cleri-
cal occupations but may also affect lower and
middle management positions.

This outcome is not certain or inevitable.
Strong growth in the U.S. economy and con-
tinuing growth in demand for information, and
information-based products and services may
outweigh the labor-saving achieved through
office automation. Nor would slow growth in
office employment necessarily result in lower
overall employment levels. Growth in other
occupations could more than compensate for
a decrease in office jobs, especially if higher
office productivity contributes significantly
to the productivity of U.S. industry and its
competitiveness in world markets.

The possibility of slow growth or decline in
office employment, which now occupies about
45 percent of all employed Americans, is never-
theless something which Congress should watch
closely, in order to take preventative or cor-

rective actions in a timely fashion. The fur-
ther possibility of a significant increase in part-
time and temporary work, at the expense of
full-time employment, should also be watched
carefully, lest it leave a growing proportion
of American workers without essential bene-
fits, income security, and other social pro-
tections.

As has been noted throughout this chapter,
however, the ability of Federal policy makers
to monitor technological change and its effects
on employment and the structure of the econ-
omy is weak. It is limited both by inadequate
data and by lack of capability in technologi-
cal and economic forecasting. The latter limi-
tation in turn, reflects in part the state of de-
velopment of these disciplines themselves;
however, in the civilian agencies little resources
are being allocated to improving these capa-
bilities and recent budget cuts, may have fur-
ther eroded government capability for fore-
sight and planning, at least in the important
area of information and communication tech-
nology development.

POLICY CONSIDERATIONS:
LABOR MARKET ADJUSTMENT OPTIONS

The Need for Monitoring of Structural
Economic Change Related to
Information Technologies

While the possible long-range effects of of-
fice automation can be foreseen, they are sub-
ject to many and complex uncertainties related
to broader changes in the national economy
and the global economy, as well as to natural
social adjustments and accommodations and
to specific policy interventions. Nevertheless,
the potentiality is troublesome enough to merit
both careful monitoring and systematic con-
tingency planning by responsible agencies of
the Government.

That kind of serious monitoring and plan-
ning is not being adequately done. Executive
agencies have few incentives to warn of possi-
ble long-range problems when such warnings,
or the preparatory actions they imply, may
call into question immediate administration
policies or the assumptions around which they
are framed.

Congress may, therefore, wish to consider
now how such monitoring and long-range plan-
ning may be set in motion.

There are serious institutional barriers to
such analysis within the executive branch of
Government. The first necessity for analysis



of emerging and potential employment prob-
lems related to structural change in the econ-
omy is the availability of time-series data orga-
nized in appropriate categories. There are at
present troublesome deficiencies in the way
in which labor data is collected and organized
for use by government analysts. A second ne-
cessity is the continuing development of ca-
pability for monitoring and forecasting tech-
nological change. To analyze the employment
implications of technological change, there
must be a close link between technical, eco-
nomic, and social science knowledge and ana-
lytical expertise. There is no institutional lo-
cus in the executive branch of the Government
developing excellence in the technical moni-
toring and forecasting of information and com-
munication technology and studying the eco-
nomic, social, and political implications, despite
the central role that information and commu-
nication technology now plays in the economy
and in the Government itself. On the contrary,
some of the relevant but partial and fragmented
functions and capabilities that have been de-
veloped along those lines have recently been
curtailed or weakened by budget cuts (e.g., the
planning and forecasting elements within the
Institute for Computer Science and Technol-
ogy in the National Bureau of Standards).

Congress should therefore consider means
of mandating and implementing a mechanism
or governmental unit within the executive
branch with the capability for systematic mon-
itoring, analysis, and reporting of changes in
the structure of the economy related to fun-
damental changes in the technologies of com-
munications, computers, and information man-
agement.

Longer Range Policy Options

If, as it appears possible, office automation
will over the long run lead to inadequate growth
in demand for office work or outright decline
in the number of office jobs, or in the narrower
but still large category of clerical jobs, what
could be done about it? The policy options dis-
cussed below are long-range options, interven-
tions to be considered if and when it appears
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that white-collar unemployment is becoming
a serious problem.

Discouraging the spread of office automa-
tion in the United States is clearly undesir-
able, because of the benefits it promises in
terms of productivity and in terms of the qual-
ity of work life; and discouraging it is also vir-
tually impossible under the U.S. economic and
constitutional framework.

Some of the marginal effects of office auto-
mation on employment could be controlled
directly. For example, Congress may wish to
consider options to discourage the off-shore
sourcing of office work, or of the narrower cat-
egory of data entry, should this increase to
the point of significantly affecting clerical jobs
in the United States.

Conventional kinds of policy intervention
would aim at improving labor market adjust-
ment—that is, helping displaced workers get
new jobs. These mechanisms might include a
broadening of the applicability of labor market
adjustment support to white-collar workers,
and an increase in the level of that support.

In the matrix of 1982 dollars, the money
spent by the Federal Government on general
employment and training programs and for
the Federal Employment Service per labor
force participant has fallen from $46.35 in 1970
to $30.30 in 1982, a 35 percent decrease. This
is about one-quarter of the expenditures in
some other industrial nations, for example,
Sweden. As pointed out by an expert in labor
adjustment policy:™

Current policy takes a passive orientation
toward the labor market and services only the
most disadvantaged workers. What is required
is a more activist policy in which structural
change is anticipated and a broad segment of
the labor force is assisted in adjustment. With-

‘Michael Podgursky, University of Massachusetts, " Labor
Market Policy and Structural Adjustment, " a paper prepared
for the Conference on U.S. Industrial Policy and International
Development, held by the Overseas Development Council, Wash -
ington, 1DC. M ar, 4, 1983. Podgursky made this argument in
the context of displacement of manufacturing workers and over-
al structural changes in the economy and was not specifically
referring to white-collar displacement.
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out such a change existing employment and
training programs will continue to play only
a marginal role in assisting workers in the
mainstream of the industrial labor force who
face economic hardship as a result of ongoing
structural changes in the economy. (Empha-
sis added. )

An alternative or complementary strategy
is to focus Federal programs on those office
workers apt to be most directly and strongly
affected, and also relatively disadvantaged in
terms of current employment status. This
group includes: 1 ) those in specific clerical oc-
cupations generally at lower levels of the wage
scale, most of whom are women; 2) minority
workers; and/or 3) all women office workers,
since even in managerial and professional oc-
cupations women as a group have less seniority
than men and are concentrated at the lower
levels of the occupational hierarchy most likely
to be affected by automation.

Existing job training programs and labor
exchange or employment service systems that
provide labor market information are primar-
ily’ framed around blue-collar employment.;”
programs available to displaced workers in the
automobile and steel industries, for example,
have given relatively little attention to office
workers in those industries. There may be ways
to improve the quality and availability of la-
bor market information and counseling serv-
ices for office workers, with an emphasis on
forecasting changes in occupational demand.

Development of serious white-collar unein-
ployment could result in demands for actions
in the broad category of “share the work™
mechanisms; for example, a shortening of the
standard workweek. Industry has generally
resisted all such suggestions for three decades,
and will surely continue to do so on the grounds
that it would subvert the productivity increase
sought in adopting office automation. From
the standpoint of labor, such a strategy would
be undesirable unless wages were raised pro-
portionately. If wages did not rise, then many
workers would seek to compensate for shorter

See the torthcoming DT veport. Technology and Struc

tural Unemplovornt: Recmploving Displaced Adults, carly
1986,

working hours by taking second (part-time)
jobs, which would tend to make the strategy
ineffective.

In effect, the standard workweek may be
shortened without policy intervention if the
use of part-time workers increases. This has
disadvantages from a public interest view-
point, because as discussed above it would re-
sult in a deterioration of income security, and
very likely a long-range increase in the costs
of necessary social services and/or an increase
in the share of that burden borne directly by
taxpayers.

To some extent that problem might be al-
leviated by laws requiring the prorating of all
workers benefits packages, stronger controls
over conversion of employees to independent
contractor status (or more stringent definition
and clarification of that status), and nation-
wide eligibility of involuntary part-time work-
ers for prorated unemployment benefits. This
would lead to a more rational allocation of la-
bor resources by eliminating the advantages
that accrue to employers who substitute part-
time workers for full-time workers not to level
the workload but to save the cost of fringe
benefits. Rigorous cost-benefit studies would
be necessary, however, to assesss the desira-
bility” of such policy action~: they should in-
clude cost-effectiveness studies to determine
the relative advantages to employer sponsored
fringe benefits publicly provided social
services.

One possible strategy is shared work comn-
pensation, also known as voluntary reduced
work time (VRWT). This concept calls for State
legislation to allow payment of partial unem-
ployment compensation to workers when eom-
panies, tacing the necessity of laying off work-
ers, choose instead to reduce the work time
of emplovees (e.g.. putting at least 10 percent
of the workers on a 4-day week).™ A VRW'T

This strategy has been widely used in Earope; in Ger
many. payment of partial unemployment berefits to more than
770,006 involuntary part-time workers during the recession vear
1975 was credited with kecprogr the tnemploveient rate aboult
I pereent lower than it would otherwise have been In 1920
the Hoover Admine-tration urged emplovers to reduce work

weeks inorder to spread work, but without unemploynent pary



program spreads available work (or more ex-
actly, shares the burden of unemployvment)
thereby maintaining purchasing power and
curtailing necd for public welfare expenditures.
[t also has the adviantage of preserving the
cimployment gains of women and minorities,
who constitute a disproportionate share of
Clast hired-fivst fired” workees, The full costs
ot such o program are uncertan, but in the
oy the bonefits padd out <hcald not be much
coeater than they woudd bhe under regular un
crantovinent compensation programs Since
ey woubiowercin bhopartiad pas caonts to more
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What Action Is Needed No w?

Office automation will restructure employ-
ment patterns for alarge portion of the Amer-
ican work force. This will cheallenge much ex-
isting Federal labor policy. That policy may
have to be altered:

e to maintain Fedoral policy objectives in
thix new environiment:

e to prevens uniatonded harriers to social
and labor market adjustments that are
appropriate and desiabilen or

e o mitizateutdesible side tiects of such
adjustments or to precont nndesirable ad-
justisent s,

The labor foree Cabir e te snec s anismes e
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Training and Education for
Office Automation
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Chapter 3

Training and Education for

Office Automation

Automated office technologies are promot-
ing change in skills, jobs, and organizational
structures. These changes are creating a con-
tinual need for new kinds of training and edu-
cation for office workers. The demands on the
resources of companies, governments, and in-
dividuals to keep up with these relatively rapid
changes will be enormous. Those who are get-
ting the largest share of work-related train-
ing are those already employed, in higher level
jobs, white, voung to middle age, with discre-
tionary income and time.

The training costs associated with introduc-
ing new technologies were not fully anticipated
by early users and are just beginning to be
tuily recognized as a4 necessary element in
achieving increased productivity. Frequently,
organizations have designed and implemented
new systems without recognizing the evolu-
tion that might cecur and the need for con-
tinuing training that would accompany this
evolution. The result was often decreased
productivity. More attention paid Lo training
can provide sgnificant benefits, including
greater job satisfaction, reduced turnover of
employees, improved efficiency, and more ef-
fective service to customers, Fyperionce with
office aatomation hus led To groater recogni-
tion of the honortence of traming. Training
ioitsel! noew a last growing industry

I'his chiapter jooks at wavs in which work-
ersobtain training and the implications of this
to individuals and emplovers,

There are good data on eduicational levels
attained by civizens before leaving schiooll Tt
s more difficult to determine how much adult
traiming and cdveation oceurs and how nyuch
of itis pob refatea. In 1981, nearly 21 million
adults prrticipased e adult education and
vocallonnd ediscation provided by anreersitios,
commun: sy colieges, governments, ~ ondaiy

schools, private schools, commercial schools,
and employers. hluch of this training is recrea-
tional, such as crafts, photography, and travel
classes. However, much of it is also job related:
for example, computer courses.

There are signs that a large part of the pop-
ulation does not, have access to training, which
creates inequities in opportunities for avail-
able jobs, The lack of coordination on a national
level of information on training and education
for work and on job opportunities hampers t he
ability of individuals to plan careers and to
adju st to changing job markets. The benefirs
for the individual changing new skills are
notonly higher income and greater imcome security,
but also ar increase in self- esteem and con-
fidence. which promotes the ability to learn
additional new skills.

Training and continuous education and oppor-
tunities for acquiring office automation skills
are critical for at least three reasons:

1. ALl least 75 percent of the adult workers
for the vear 2000 are already in the labor
market. The majority of those that must
be traimed and educated Lo use office tech-
nologies are adults past the stage of see-
ondary education.

2. Office automation (OA} technologies have
the potential to affect the lives of more
people than any other tvpe of compuioer-
ized technology . since office werkers now
outnumber manufacturing waorkers.

3. Employment irends show a continual
change in skill requirenients. This means
that adults must be frequently retrained
to usc the new technologies and adipt to
changes in occupations and the work en-
vironment, Changesin the work ¢ivviran-
ment and work performed imay necessitate
adaptation to unforesecn work situations,
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TECHNOLOGY AND TRAINING

New technologies and the accompanying
training needs seem to operate in cycles. The
training cycle for a technology has been de-
scribed as follows:'

* new technology introduced—employers
provide extensive training and upgrading
of employees because of lack of available
expertise in the work force;

* technology becomes widely adopted and
equipment is standardized-specific skills
become general skills; employers lose em-
ployees to other firms;

* employers cease to provide general train-
ing; training is shifted out of the work-
place and into the schools, and firms fo-
cus on firm-specific skills;

* increased demand makes it feasible for
public and private schools to standardize
and formalize training; and

® the industry using the technology, or the
technology itself, declines; demand for
skills contracts—training focused on re-
placement needs of the firm and on retrain-
ing of displaced workers.

Office technologies are in the early stages
of this cycle. Some employers are continuing
and even increasing their expenditures on
training, but with the largest proportion spent
on management skills training. Some are be-
ginning to require skills in using automated
equipment as a condition for employment, as
they find a more plentiful supply of already
trained workers.

Public and private educational systems are
now offering training in office automation as
well as providing the genelal education needed
by office workers. U.S. companies spend $40
billion per year on further education and train-
ing of workers. * Over 21 million people par-
ticipated in adult education (part-time, non-
degree studies) in 1981.Fifty-seven percent

‘Patricia Flynn, The Impact of Technological Change on
Jobs and Workers (Waltham, MA: Bentley College, March 1985).

-Manpower Comments (Washington, DC: Scientific Man-
power Commission, July-August 1985), p. 7.

‘Digest of Education Statistics, 1983-84 (Washington, DC:
U.S. Department of Education, National Center for Education
Statistics, December 1983), p. 157.

of these courses were in formal educational
institutions such as universities, vocational
and trade schools, community colleges, or
elementary and high schools. Twenty-seven
percent of the courses were provided by busi-
ness, labor, and professional organizations or
government agencies. Sixty-one percent of the
courses taken were job related, that is, were
taken to improve skills for a current job or
to get a new job.”

The Stakeholders

According to the Bureau of Labor Statis-
tics (BLS) the work force is expected to grow
by 23 percent by 1995. BLS projected growth
of 1.6 percent per year between 1982 and 1990.
This would slow to 1.0 percent per year be-
tween 1990 and 1995.°This is based on a pro-
jected population increase of 12.5 percent by
1995.°

About 75 percent of the U.S. labor force for
2000 is already in the labor market, creating
a great need for adult learning opportunities.
As the “baby boom” generation ages, the need
for teaching new skills to an adult work force
has been termed an “adult learning crisis.”
The term “crisis” refers to the wide gap in
future skill requirements for work in auto-
mated offices and the current capacity to train
adults, and was identified for example in the
Leontief-Duchin employment forecast described
in chapter 2. Changes in elementary and sec-
ondary education will have little immediate
impact on these adult learning needs in the
next two decades, since the formal educational
system may reach only 25 percent of that work
force that are new entrants.

‘Training, October 1983, pp. 54-68.

Randolph Brown, “Demographics of the Current and Fu-
ture American Work Force, " Profit Sharing, vol. 32, Novem-
ber 1985, pp. 5-17.

“The BLS projected population for 1985 was 237.5 million,
The population, according to the Bureau of the Census, actu-
aly reached 238 million in May of 1985 that indicates that
the total for 1985 will be somewhat higher than was projected.

“LewisJ. Perelman. The Learning Enterprise: Adult Learn-
ing, Human Capital and Economic Development, The Council
of State Planning Agencies, 1984, p. xv.



Because of continuing technological change,
office workers will have to train and retrain
over a lifetime. This will have a heavy impact
on the resources of both providers of training
and of those who are trained. In 1981, when
the average annual earnings in private indus-
try were just over $13,000, 42 percent of the
participants in adult education had incomes
of over $25,000, 42 percent had incomes of
$10,000 to $25,000, and 12 percent had incomes
of under $10,000 (the remainder were unre-
ported).”

Average costs for training in some office-
related occupations are illustrated in table 3-
1. Additional costs to the trainees are reduced
leisure, family, and personal time. These costs
can be a substantial barrier, especially for those
with child care and other family responsibilities.

Women, who are heavily employed in cleri-
cal work and increasingly striving to move up
in organizational hierarchies, have a large stake
in the changes in jobs and training. Women
have constituted a large proportion of the in-
crease in the labor force in the past 15 years.

Blacks have also been moving into office jobs
in the past three decades, increasing their par-
ticipation rate in clerical jobs from 2.7 per-
cent in 1950 to 10.2 percent in 1984. They,
too, have a strong interest in the changes
occurring. Black and other groups will enter
the work force at a faster rate than whites,
and will account for about one-fourth of the
projected increase in the labor force to the year
1995 . Hispanics will also make up a larger

‘Digest of Education Statistics, 1983-84, op. cit., p. 157.
'‘Monthly Labor Review (Washington, DC: U.S. Depart-
ment of Labor, Bureau of Labor Statistics, November 1983), p. 3.

Table 3-1 .—Average Costs for Training Among
Selected Office-Related Occupations

Costs (dollars) Hours
Occupation Public Private Public Private
Accounting . . . $488 $2,893 1,238 1,019
Business administration 395 3,913 1,148 1,198
Secretary, . . . ... ... ... 541 2,903 998 1,043
Computer programmer . . . . 551 3,473 1,276 704
Clerk . . . . . . . . bo7 1,870 924 785

SOURCE U S Department of Education National Center for Education Statis-
tics Digest of Education Statistics, 79831984, Washington, DC table
139
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part of the office work force because of a higher
birthrate than whites and because of high im-
migration rates.

The group most effected in the past by dis-
crepancies between skills required for avail-
able jobs and their own education and skKills,
are young workers, and especially those from
inner-city minorities. More than 40 percent of
the unemployed in January 1983 were under
25 years old.”The rate was 50 percent for black
teenagers. This situation may be somewhat
alleviated by the decrease in number of young
workers, but the problem of lack of needed
skills will continue to limit the opportunities
in office work for many young minority workers.

The 35 to 50 year olds who will constitute
the largest group in the work force until after
2000 have completed their basic formal edu-
cation. Their additional training and educa-
tion will be achieved through on-the-job train-
ing or through their own efforts outside the
workplace.

Older workers also have a stake in chang-
ing skill requirements. There is no evidence
to prove that age is directly and linearly re-
lated to performance,” or to learning, but there
is less incentive for organizations to offer con-
tinuing education and training to older work-
ers as they approach early retirement age. Atti-
tudes on the part of managers that reflect their
own perceptions of a worker’s capabilities play
a large part in determining what training is
offered. While there is no evidence that intel-
ligence, learning ability, memory, or motiva-
tion decline with age until very late in life,”
this perception can seriously affect the kind
and amount of training and retraining that
is offered to older workers.

"The Employment Situation: December 1982 (Washington,
DC: U.S. Department of Labor, Bureau of Labor Statistics,
Jan. 7, 1983).

“U.S. Senate, Special Committee on Aging, The Costs of
Employing Older Workers ( Washington, DC: U.S. Government
Printing Office, September 1984), p. 4.

-Ibid., p. 59.
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Basic Skills Required for
Office Automation

Whether skills required to work in auto-
mated offices are at a' ‘higher’ or ‘lower’ level
than those they are replacing, and whether
more or less training and education will be
needed by future employees, has been the sub-
ject of much debate.

The basic skill requirements for all office
work can be obtained through the traditional
educational system. These include reading,
writing, spelling, and some math proficiency.
Problem solving, abstract thinking, commu-
nications, and interpersonal skills are increas-
ingly important. But studies have concluded
that one-fifth of the Nation’s adults do not
have adequate reading and writing skills to
function competently in the labor force. ”

Some office automation equipment will fos-
ter jobs that require less skill than do manual
operations, but many jobs found in an auto-
mated office require a higher degree of dis-
cretion, initiative, understanding, and crea-
tivity. A few specific skills become redundant,
but many workers must cover a wider span
of work activity than before, often in a shorter
time span.

The degree of automation achieved may de-
termine the skill levels required. In the fac-
tory, levels of automation vary from a power
tool that is hand controlled to a robot that
identifies and selects appropriate actions and
corrects its own performance while operating.
The skills required can increase as tasks are
automated but only to a certain level. “When
the automation reaches higher levels the re-
quired skill levels can decrease, as the worker
is required only to monitor the machine and
respond when the machine warns that some-
thing is wrong.

‘See Norvell Northeutt, Adult Functional Competency.
Adult Performance Levels Project, Industrial and Business
Training Bureau, University of Texas, Austin, 1975.

“James Bright, “The Relationship of Increasing Automa-
tion and Skill Requirements, Employment Impact of Techno-
logical Change, Appendix Volume II: Technology and the Amer-
ican Economy. National Commission on Technology,
Automation, and Economic Progress (cd.), Washington, DC.
1966, pp. 11-209.

Most offices are now at the lower to middle
levels of automation; it is likely that the skills
required are more complex at this time because
of the many sets of rules that need to be learned
to operate the new equipment, and because
of the changes in the work process and in rela-
tionships between work groups.

Among clerical workers surveyed by Kelly
Services, Inc., 88 percent of the 613 respond-
ents believed that their skills were increased
by automation and that this would help them
obtain salary increases, even though only 30
percent of them had achieved such increases
since acquiring new skills.

Some experts®challenge the popular belief
that computer training should be basic in
schools in order to prepare students for the
workplace, on the grounds that the “higher”
the technology, the lower the skill level re-
quired. A BLS analysis indicates that only a
small percentage of new jobs in the future will
require computer literacy beyond what can be
learned on the job in a few hours or days. ”
Others challenge the assumption that jobs re-
quiring use of a computer are automatically
transformed into “knowledge work. ”

Researchers seem to be in agreement that
the number of jobs available in the future re-
quiring in-depth knowledge of computers are
not a large proportion of projected new jobs.
However there is also general agreement that
skills will change for many jobs (particularly
office jobs) and that training and retraining,
probably throughout the lifetime, will be re-
quired for many workers. As lower level cleri-
cal jobs are automated and eliminated, the re-
maining jobs will require higher level skills.
To what extent employers are willing to pro-
vide this training on the job will depend on
the availability of workers who have obtained
the required skills elsewhere. From the work-
ers’ point of view, achieving these skills will
be critically important in obtaining employ-

“For example, Douglas Noble, “Computer Literacy and
ideology, ” Teachers College Record, vol. 85, No. 4, summer
1984, pp. 602-614.

“Henry Levin, “Jobs. A Changing Workforce, A Changing
Education’?” Change, vol. 16, October 1984, pp. 32-37.



ment and in making job changes throughout
their lives; 81 percent of adult Americans feel
that additional training will be required of
them because of changes in the workplace.”

Determining Training Requirements

The major factors to consider in determin-
ing training requirements are the needs of the
users (their current skill level and learning
needs level), the nature of the technological
applications and products in a specific office,
and the characteristics of the job.

Users of automated office technologies in-
clude: 1 ) those currently unfamiliar with com-
puters; 2) those who currently use computers
as tools to perform specific tasks but are
unaware of “how the computer works”; and
3) those who program, perform systems anal-
yses, and do other work that requires under-
standing of how computer systems work.
OTA case studies indicate that an increasing
number of computer users fall between divi-
sions 2 and 3; they are not computer pro-
fessionals and they usually employ software
packages developed by others; but they may
occasionally write small programs to improve
the computer’s effectiveness as a tool.

The tasks to which office automation can
be applied include: 1) tasks that require only
a well-defined, step-by-step procedure; 2) tasks
that require a limited amount of problem solv-
ing; and 3) tasks that involve analyzing and
manipulating data to achieve some goal. *

For some tasks in the first category, train-
ing may be brief—as little as a few hours. Even
for tasks in the third category, learning to use
a computer as an effective tool may take rela-
tively little time when the worker already has
other expertise. For example, an economist
learning to use a statistical package may re-
quire only a few days’ training and practice,

“America at Work: The Evolving Role of Proprietary
Vocational I+; duration, ITT Educational Services, Inc., Indi-
anapolis, | h', 1982. Summary of a survey of arepresentative
national cross-section of more than 1,000 adults.

‘Paul Harmon, “Training: Psychology Meets Technology,”
Computer World May 2, 1983, p. 9.

‘Ibid., p. 12.
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to be reasonably competent. However, there
are man-y jobs in insurance, banking, and else-
where, in which the automated system is an
integral part of the work process. Weeks or
even months of training and practice may be
needed before an employee is fully competent.

The organizational structure and environ-
ment also has a bearing on training require-
ments and success. Skill needs change as an
employee moves up in the hierarchy of the
organization. Training managers to supervise
workers in an automated office environment
is a different process from training workers
to use the equipment. The immediate work-
ing environment depends largely on the phi-
losophy of the organization’s management.
Management may or may not, for example,
consult employees about the implementation
of office automation, the redesign of the work-
flow, and training methods.

Methods for Delivery of Training

Research has demonstrated the importance
of hands-on experience in learning office auto-
mation skills; how well people learn a new skill
depends heavily on how much “engaged time”
they spend on the learning,”although experts
differ as to whether this applies to less moti-
vated trainees to the same degree as it does
to the highly motivated. Hands-on and on-the-
job training assure that the trainee is “en-
gaged” during the learning session.

Self-teaching (and mutual learning) appears
to be the most common mode of training, fol-
lowed by home study. But there are some prob-
lems with self-teaching. The lack of formal,
guided instruction for all employees creates
an unequal knowledge base, leaving some em-
ployees at a disadvantage. For example, many
workers are not allowed training time on the
job, and have responsibilities that take up their
time off the job, and so are prevented from
learning even when they want to do so,

-“Raymond Nickerson, “Information Technology and Psy-
chology,” Third Annual Houston Symposium (New York: Prae-
ger Publishers, 1982), p. 203.
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Generally, when office automation equip-
ment is purchased, the vendor provides a
limited amount of orientation training, often
in a classroom setting or through computer-
based training. The users must then experi-
ment independently to determine what appli-
cations are best for their own specific tasks.
Coworkers supply additional knowledge.

Key workers are often used to train others
in an office and assist them in acquiring office
automation skills. These “internal trainers”
may receive formal training from the vendor
or may develop expertise on their own. Then
they must “interpret” the skills and tutor
other staff members. Other office workers ben-
efit by learning from someone who knows both
the business operations and the system.

Beneficial as this short cut to formal train-
ing may seem, it may not be as productive
as it first appears. The internal trainers are
often volunteers whose formal job descriptions
do not take this role into account and no al-
lowance is made for it in their official work
schedules.” They must balance the importance
of their training activities against the possi-
ble loss of productivity in their own assigned
duties. While the key workers often enjoy their
teaching role, they may or may not be good
teachers and may or may not treat coworkers
fairly in sharing their time and attention
among them.

User groups are formed by users of a tech-
nology to share information and to assist each
other. Such groups are usually formed by
employees and are most often managed and
maintained by the users themselves. User
groups are also encouraged by equipment ven-
dors. Outside help or intervention is rare.
During meetings, users take on the role of
teacher, translator, trainer, problem solver,
and student.

Centers for learning, testing, and exchang-
ing information (often called user or technical
information centers) have been established in

“Tora Bikson, Don Mankin, and Cathleen Stasz, “Individ-
ual and Organizational Impact of Computer-Mediated Work:
A Case Study, ” The Rand Corp., OTA contract report, March
1985, p. 42.

many organizations, as a place that employ-
ees may go to learn about automated technol-
ogies. These “user information centers” may
offer a variety of services including—instruc-
tional classes, computer-based training, hard-
ware and software testing, rating guidelines
for applications and prepurchases, and educa-
tional and informational publications. The
training is most often self-initiated by the
worker seeking basic skills or further applica-
tions knowledge. These forms of in-house,
group learning are beneficial because people
feel rewarded when they meet new challenges
on their own.

Computer-based training (CBT) for learning
office automation skills is increasingly avail-
able. There are multiple choices of off-the-shelf
equipment and systems, standard sets of equip-
ment and software programs that can quickly
and easily be adjusted to a variety of require-
ments. Some include optical disk and video
text. As more manufacturers and vendors have
entered the field, the cost of CBT hardware
has decreased; it is no longer a prohibitive
factor in most cases. In its 1984 industry sur-
vey, Training magazine reports that 46.4 per-
cent of all responding organizations use com-
puters for training.*”

Computer-based training is popular because
it reduces the two most commonly cited prob-
lems of training-cost and time. One expert
reports that the use of CBT reduced course
length and that students trained on such tech-
niques achieved the same or a better level of
performance than was achieved by those trained
in the longer conventional instruction courses.
A review of the literature found no evidence
that the use of computer-managed instruction
(CMI1) or computer-assisted instruction (CAI)
caused students to do less well than control
groups receiving other forms of instruction
within the classroom.” Two matters cause con-
cern when CBT is used—the fidelity of the
training system in simulating the work envi-

“Training, October 1984, p. 56.

“See Mildred D. Jarvis, “Computer Based Training: Les-
sons Learned, ' Proceedings of the Human Factors Society—
28th Annual Meeting, 1984, pp. 515-519, also her reference to
Orlansky and String's report on the cost-effectiveness of CBT
in military training, 1979.
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Photo credit Digital Equipment Corp

Computer-based training

ronment, and the quality of the written docu-
mentation used in the training. The closer the
learning situation follows the work setting, as
opposed to merely presenting drill and prac-
tice exercises, the greater the applied learn-
ing that is acquired. Poorly written docu-
mentation prevents trainees from advancing
through the stages of learning or achieving
the highest level of learning possible.

Home study is a growing alternative to for-
mal classroom-based training. CAl and CM I
packages are offered, for example, by the Na-
tional Radio Institute (NRI), which provides
technical correspondence courses. Cost is the
restricting factor for home study because it
is expensive to convert courses to technology-

oriented modes of delivery and because the
students must often purchase their own hard-
ware and software to study at home. However,
for basic education, TV-presented courses are
very cost effective. While sending employees
to a training seminar or conference can cost
approximately $40 per hour, and a university
course can cost $7.50 per hour, a TV course
costs only pennies per hour.

How Is Training Obtained?

A survey of Fortune 1500 firms” indicated
that companies, when automating offices, are
~«‘America at Work: The Management Perspective on

Training for Business, ” ITT Educational Services, Indianapolis,
IN, 1983, p. 44.
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most likely to hire new employees with the
required skills (44 percent), switch employees
into positions requiring no additional skills (40
percent), or reduce the number of employees
(40 percent). Thirty-six percent switched em-
ployees into positions that required additional
training.

In addition to formal education institutions,
many public and private sector organizations,
including unions, are involved in providing
training and/or education, but demand so far
outstrips supply. Some experts have ques-
tioned whether the capacity exists to respond
to all training and retraining needs. Many busi-
ness organizations are increasing their budgets
for training. A 1983 survey of 1,821 private
and government employers” showed that 1984
training budget increases were predicted by
47.4 percent of the companies surveyed, but
53.5 percent actually did increase those ex-
penditures in 1984,

Although it varies considerably by indus-
try, the dollars spent on nontechnical train-
ing such as sales and supervisory skKills, out-
weigh the dollars spent on technical training
such as word processing, programming, and
electronic testing. Also, according to this
survey”managers were much more likely to
receive training than lower level employees.
Midlevel managers and first line supervisors
received an average of 32.5 hours of training,
executives received 28.3 hours, and profes-
sionals, 27.2 hours, while administrative and
secretarial employees received approximately
11 hours. Most of the companies surveyed
offered both in-house and outside training with
executives most likely to receive outside train-
ing and lower level employees most likely to
receive in-house training. Only 31 percent of
these companies engage in retraining of em-
ployees, usually lower level employees.

In a survey of selected clients in Chicago,
Price Waterhouse” found that 42 percent of

“Training Budgets '84: In the Pink—and the Green, ”
Training, October 1984, pp. 16-31.

“*’Training Magazine’s Industry Report, ”
tober 1984.

“Price Waterhouse Office Automation Survey, ”
1L, 1984,

Training, Oc-

Chicago,

these firms provide on-the-job training, most
often with vendor prepared documentation.
The figure went up to 64 percent for the smaller
firms surveyed. This agrees with the BLS sur-
vey showing that 50 to 60 percent of workers
gained qualifying skills on the job.

Temporary agencies anxious to increase
their supply of trained workers are offering
word processing training to potential employ-
ees, often by means of computer-aided instruc-
tion and simulation. A standard for basic,
intermediate, and advanced skills has been de-
veloped by one agency .28 This standard re-
guires that an operator with basic skills be
able to—set up the system, keyboard, create
documents, make minor corrections and proof,
store and file text, recall/retrieve text, and
print text. Advanced operators should also be
able to execute special software packages, de-
velop graphics, write special programs, and
supervise other operators.

The Kelly surveys” found in 1982 that 52
percent of the companies surveyed developed
their own training programs and 51 percent

-“"Manpower-The Temp Agency—-Launches New Ap-
proach to WP Training & Placement, " Inside Word Process-
ing, vol. 4, No. 6, June 1983.

“The Kelly Report on People in the Electronic Office (Troy,
MI: Kelly Services, Inc., 1982); The Kelly Report on People
in the Electronic Office 11: How Office Workers View A utoma-
tion (Troy, MI: Kelly Services, Inc., 1983); and The Kelly Re-
port on People in the Electronic Office IIT (Troy, M 1. Kelly
Services, Inc., 1984).

Photo credit Manpower Inc



trained their own personnel. Fifty-one percent
used a manufacturer-developed training pro-
gram and 32 percent used the manufacturer’s
trainers. A 1983 survey showed that 34 per-
cent of the nonmanagerial employees surveyed
received their training from a vendor repre-
sentative, 28 percent from a supervisor, 26 per-
cent from a manual (self-trained), and 11 per-
cent from an outside consultant or a class off
the premises.

Professionals and managers in offices are
not neglected in the market for office automa-
tion training. Courses focusing on the upper
level employees’ need for training are becom-
ing common. Many professionals and man-
agers learn such skills on the job, through their
own efforts, by means of a manual or by “just
fooling around” with the machine. The avail-
ability of simplified software in specific profes-
sional fields is making it easier for the profes-
sional to be self-taught, and new ways to get
work done are finding their way into manage-
ment training curricula,

Data on the sources of training for current
jobs were developed by Carey and Eck at the
Bureau of Labor Statistics.” Table 3-2 shows
that in 1983, 70 percent of computer systems
analysts and scientists received training for
their current jobs in a school, mostly 4-year
colleges. Fifty-seven percent of secretaries,
stenographers, and typists and 22 percent of
records clerks received school training. Seven-
teen percent of all workers received qualify-
ing training in 4-year (or more) college pro-
grams. Professionals working in offices, such
as economists, statisticians, engineers, etc.,
usually obtain their qualifying training in a
4-year college. Business administrators and
managers are also increasingly qualifying for
their jobs through college education. Employers
seem to be requiring higher qualifications for
many jobs as a more highly educated work
force becomes available. This reduces oppor-
tunities for less educated employees to be
promoted to higher level positions.

Max Carey and Alan Eck,''How Workers Get Their Train-
ing.” occupational Outlook Quarter?. vol 28 winter 1984,

pp. 3-21.
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Formal company training programs reached
27 percent of computer systems analysts and
scientists, 30 percent of operations and sys-
tems researchers and analysts, 17 percent of
general office supervisors, 25 percent of insur-
ance adjusters, examiners, and investigators,
but only 4 percent of secretaries. Informal on-
the-job training was received by considerably
larger proportions of the occupations shown
in table 3-1.

About 55 percent of a sample of all workers
employed in January 1983 indicated that, ac-
cording to their own perceptions, they needed
specific training to qualify for their current
jobs. One-third of all workers had undertaken
skill improvement (see table 3-3 for some typi-
cal office-related occupations) since obtaining
their current jobs.

Although only about 5 percent of all work-
ers obtain training from high school vocational
programs, a large proportion of these are of-
fice workers. Thirty-five percent of secretaries
have received vocational training as have a
large proportion of computer systems pro-
grammers and computer systems operators.
Thirty-five percent of the 5.9 million enrolled
in public vocational education in 1981 -82*
studied office trades, and 23 percent of adult
education participants studied business-related
courses.” Business/office school enrollment in-
creased 38.1 percent between 1975 and 1981,
while vocational and technical schools and in-
stitutes suffered decreasing enrollments dur-
ing that time.

The Adequacy of
Office Automation Training

A recent study” found that in the last 20
years, the post-secondary education field was
able to accommodate quite well to changes in
demand for its services. However, secondary

‘Occupational Projections and Training Data{Washington.
DC: U.S. Department of l.abor. Bureau of lL.abor Statistics,
1984}, table C-1.

Digest of FEducation Statistics, 198.3-84, op. cit.

Sue Berryman, The Adjustment of Youth and Educa-
tional Institutions to Technologically Generated Changes in
Skill Requirements (Washington,DC: National ('omission for
Employment Policy, May 19851, p. 66.
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Table 3-3.—Sources of Training for Skills Improvement Among
Representative Office-Related Occupations

£8s g Q
555 = =& T2
©

£33 8 Eg 5£ &
Occupation z85 § £8 Es S
Computer systems analysts and scientists ......... 165 16 37 25 8
Operations and systems researchers and analysts. . . 94 31 38 22 7
Public relations specialist .. ............ ... . ..... 52 15 16 16 8
Legal assistants ............. ... .. ... .. ... . ... .. 38 19 9 12 2
Supervisor, general office ......... ... ... .. .. ... .. 180 14 26 16 7
Supervisor, financial records processor ............ 47 24 26 11 1
Computer equipment operators . .................. 247 13 16 25 2
Secretary, stenographer, typists............ ... ... 1,309 11 7 11 3
Records clerks. ........... ... ... . ... . ..., 80 7 13 19 3
Financial records processor ... .. I 692 11 6 12 2
Insurance adjusters, examiners and investigators ... 112 10 25 23 6
Etigibility clerks, social welfare ........ ... ..... .. 29 11 13 23 5
Statistical clerks .. ... . ... 36 8 15 26 4

Sources of trainlng (percent
of occupatlonal employment)

S6UﬁCE Max 6arey ana Alamr Eck Ho;/ WO&E};,G& :rhe\r Traminéf‘ic;ccupal/‘onar Outiook Quarterly. anféﬁé&d

vocational education in comprehensive schools
was relatively unresponsive to changes in skill
requirements. This problem may be exacer-
bated by declining enrollments and the need
to delegate scarce resources to the academic
studies, for that there is greater demand in
these comprehensive schools. By contrast, pri-
vate and public schools that focused on voca-
tional education are more adaptable to changes
in skill requirements in the labor market.

Although the adequacy of any training or
retraining depends on the office, the job, and
the individual's needs, commitment, and ca-
pability, it is possible to discuss in general

terms other factors influencing the quality of
training. The quality is dependent on the qual-
ity of the instructional materials and design,
the quality and availability of instructors, and
the range of courses that are offered.

There is currently no legislation to regulate,
assess, or accredit the content or the quality
of the courses offered in the private and com-
mercial sectors. Those who invest in such train-
ing are at the mercy of the market. This lack
of quality control can be expensive and can
drain the resources of individuals and organi-
zations.

EDUCATION FOR OFFICE AUTOMATION TECHNOLOGIES

Computers have assumed such an important
function in the contemporary practice of busi-
ness, industry, science, and scholarship that
almost no student can expect to remain iso-
lated from these tools. This imposes on edu-
cation the additional task of preparing stu-
dents for jobs in which they will use the
computer as a partner.* Schools and colleges

;Cil»mrrrlreé ;]‘\‘Iossman,Associate Vice President, Academic
Resource Planning, California State University. Fullerton, in

joint hearings before the U. S, Congress, House. Information
Technology in Education, Apr. 2-3.1980.p.145.

find themselves pressed for expanding the cur-
riculum:

+ by students—-many of whom expect
schools to provide them with access to
computing and instruction in computer-
related subjects, and

* by the job market-because employers ex-
pect applicants to have some basic com-
puter literacy before they arrive on the
job.
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According to a recent national study, com-
puters in high schools are used two-thirds of
the time to teach children how to use a com-
puter (“computer literacy”), and 18 percent
of the time for drills and practice in various
subject matter. Results of a survey of 1,082
elementary and secondary schools, conducted
by the Center for the Social Organization of
Schools, the Johns Hopkins University, are
shown in figure 3-1. It appears that relatively
little is being done to exploit the computer’s
potential for teaching traditional subject mat-
ter in a more efficient, interesting, or effec-
tive manner. Also, time is not spent on the
computer to teach and develop office automa-
tion skills for future jobs.

Computer-assisted instruction (CAIl)-the
computer as teacher—has been introduced to
improve the delivery and productivity of gen-
eral education. CAl has been found to reduce
by 10 to 30 percent the amount of time stu-
dents need to master a subject.* CAl supple-
ments the teachers’ efforts in the traditional
classroom setting and provides specialized in-
dividual instruction.

“’Education Turnkey Systems, Inc., “Uses of Computers in
Education, " prepared for the National Commission for Em-
ployment Policy, April 1985, p. 42

Figure 3-1.—The Use of Computers in Elementary
and Secondary School Education
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SOURCE Figurederived from  School Uses of Microcomputers Reports
From a National Survey (working paper) Center for Social Organi
zation of Schools The Johns HopkinsUniversity No 2, June 1983

The effectiveness of CA | is hindered by the
lack of high-quality software. The Educational
Products Information Exchange Institute, in
cooperation with the Consumer Union, evalu-
ated 600 pieces of educational software in 1984
and rated only 5 percent of what was exam-
ined, or 30 programs, as “first-rate.”

It takes about 200 person-hours to create
1 hour of conventional CAIl. Work is being done
at the Advanced Computer Tutoring Project,
Carnegie-Mellon University, Pittsburgh, Penn-
sylvania, to reduce the time required to de-
velop CAIL.” Attempts are also being made
to develop intelligent CAI, or ICAI, which al-
lows for conceptual modeling and interactive
instruction.

Computer-managed instruction (CMI) is an
automated technology used for the manage-
ment of the school system and for managing
the instructional flow in the classroom. It aids
both the teacher and student by providing pre-
and post-tests to evaluate advances in learn-
ing levels, offering diagnostics, helping stu-
dents with assignments, and keeping student
records. The teacher need not be present for
all testing, assigning, and recordkeeping. Cog-
nitive diagnostics for learners can also be pro-
vided by computer programs.

The hardware available for educational uses
and teaching office automation skills has fo-
cused on using microcomputers. Video disks
in the future may play an important role be-
cause they allow for greater interaction in in-
struction by simulating actual situations. Al-
though information on educational software,
evaluations, and availability is published, the
price of these analyses limits access to this
information for many educators. Most school
districts lack the means to identify better soft-
ware, and in most schools only a handful of
teachers have the training to make effective
use of computers.”

‘"Edward B. Fiske, “Computers, In Most Schools, Have
Brought No Revolution, ” New York Times, Dec. 9, 1984, p. 80.
“John R. Anderson, C. Franklin Boyle, and Brian J. Reiser,
“Intelligent Tutoring Systems, " Science, Apr. 26, 1985, p. 228.
"Fiske, op. cit., p. 1.



Teachers and Computers

The proportion of college freshmen choos-
ing education as a major has declined from
22 percent in 1966 to 4.7 percent in 1982,*
because of the job disincentives common to
the teaching profession (low status, low pay,
low-advancement opportunity, and diminished
psychic income). Teachers are being pursued
by industry to fill training positions and they
are finding these jobs more rewarding than
teaching.

The difficulties of competing for manpower
and other resources in a rapidly growing high-
technology market are acutely felt by educa-
tors at the university level. Over the decade
from 1970-71 to 1981-82, B.A. degrees in the
computer sciences increased from 2,388 to
20,267, nearly 750 percent. Yet a large por-
tion of faculty positions are unfilled and the
number of Ph. D.s graduating each year has
dropped substantially. The shortage of faculty
in the field of engineering and computer science
has been attributed to the fact that industry,
by offering higher salaries and other incen-
tives, has been able to draw academics and
students away from universities.” The percent-
age of computer science faculty leaving for in-
dustry is twice that of any other field of engi-
neering.

Curriculum Development

Efforts have begun to update curricula and
include more courses in the use of computers,
but office automation and other technology-
related subjects are caught in the lag between
need, development, and implementation of new
curricula. This is especially obvious at the sec-
ondary and post-secondary levels of education,
where these skills are most often learned.

The rapid pace of technological change has
complicated the delivery of appropriate courses.
In a report on office automation productiv-

“Center for Strategic and international Studies, Technical
Excellence in America: Incentives for Investment in Human
Capital, Debra van Opstal (cd. ) (Washington, DC: Georgetown
University, October 1984), p. 1.

“’U.S. Department of Education, National Center for Edu-
cational Statistics, Condition of Education, 1984, table 2-12.
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ity,” Russell Aldrich of Apple Computer, who
teaches at Golden Gate University in San
Francisco, says that:

Many times, a particular course was a good
course, and a required course 5 to 10 years
ago. But because technology is progressing
rapidly, we are seeing so large a revolution in
certain areas of office productivity, communi-
cations process, and management roles, that
what was on the frontier 2 years ago is no
longer relevant today. What is lacking is a
mechanism for higher education institutions
to quickly and accurately evaluate the infor-
mation industry pulse so that it can design
and plan curriculum that anticipates educa-
tiomd needs and fills to them.42 (Emphasis added.)

The Office Systems Research Association
(OSRA), in a cooperative effort between edu-
cators and business sector representatives, is
working to develop a model curriculum in office
systems for universities and colleges. “Office
systems’ is defined as the business function
related to the coordination and management
of the information resources of an organiza-
tion. Generally, this includes responsibilities
for automated and manual office equipment,
human factors, and office procedures. Accord-
ing to OSRA, managers in the office systems
area are responsible for a business unit too
complex to rely strictly on a computer back-
ground or management techniques applicable
to the traditional office environment. The Of-
fice Systems Model Curriculum Project was
begun in 1984 and is aimed at providing a
framework, and possible standardization, of
office systems curricula for all schools. OSRA
plans to have a draft of their model ready in
mid-1 985.%

“Frank Freudberg, Office Automation Productivity: Lost
En Route to the Promised Land (Willow Grove, PA: Associa
tion of Information Systems Professionals, 1984}, p.14.

“Freudberg, op. cit.,, p. 15.

“This information is based on correspondence and conver-
sations with Bridget O'Connor, OSRA Vice President, Profes-
sional Studies, Business Education Program, New York Univer-
sity, March 1985.
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Access to Education

To the extent that computer literacy and
computer expertise are needed for success in
getting and keeping jobs, inequities in receiv-
ing computer experiences in school are espe-
cially serious for low-income, female, and ru-
ral students. They translate into social and
economic inequities by giving some people
more effective tools for working and living in
an age of information technologies than others.

Each year the National Assessment of Edu-
cational Progress (NAEP) surveys“a strati-
fied random sample of students aged 9, 13,
and 17 in approximately 700 schools in the
United States. Data from the 1982 survey
show inequities in access to computer liter-

“Education Commission of the States, National Assessment
of Educational Progress, Denver, CO, July 1983.

Photo credit: Manpower, Inc.

acy associated with wealth of the school, com-
munity size, region, gender, and race.

Student enrollment in computer program-
ming is much lower in schools that qualify for
Title | assistance (by having a large percent-
age of the parents with income below the pov-
erty line) than in schools that do not qualify.
After a survey of schools in 1983, Quality Edu-
cation Data, Inc., reports that the 12,000 wealthi-
est schools are four times as likely to have
microcomputers as are the 12,000 poorest
schools. Rural and disadvantaged urban com-
munities provide computer learning opportu-
nities at a much lower rate than other com-
munities.” Among students at age 13, less
than 17 percent of the rural/ghetto students,
but 32 percent of those living in “urban/rich”
areas, reported use of computers in schools.
Eighteen percent of junior high school stu-
dents in small towns report school computer
use, compared with 26 percent in large cities.

Students living in the South are much less
likely to have used computers in schools than
students living in other parts of the country.
Those in the Western States are twice as likely
as southern students to receive such expe-
rience.

Young women in secondary schools are less
likely than young men to spend time with com-
puters and to enroll in computer classes.”Fe-
males are less likely to take computer program-
ming classes than males; one study in 1983
showed that 8 percent of the females and 14
percent of the males have enrolled in program-
ming courses for at least one semester. The
Women’s Action Alliance of New York City
has devised several school-based strategies to
overcome this problem, working with parents
and teachers to increase girls’ use of com-
puters. The results after a year of trial at a

“These and the following figures are based on the work of
Ronald E. Anderson, Wayne W. Welch, and Linda J. Harris,
Computer Inequities in Opportunities for Computer Literacy.
University of Minnesota, based on work supported by the Na
tional Science Foundation under grant SED 8022125A0 1, 1983,
p. 4.

“As shown in studies by Anderson, Welch, and Harris, op.
cit., 1983.



middle school in Wisconsin, showed a 42-per-
cent increase in computer usage by girls.”

While the NAEP data showed some racial
inequity in computer exposure in 1978, more
recent results reveal no significant difference
between black and white students when in-
“Margie Snider. " Fducation Equity Projects That Work.”
Women's Political Times, January/February 1985, p. 2.
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come differences are equated. Apparent ineg-
uity between black and white students in use
of computers in schools and for enrollment in
computer programming courses is derivative
of income and rural/urban differences.

Inequities in computer access identified here
point to the need for attention at all levels of
the educational system: National, State, com-
munity, district, school, and the classroom.

POLICY CONSIDERATIONS

Policies in Foreign Countries

In some countries, training and retraining
programs are used as a basic instrument to
deal with specific labor market problems. The
successes and failures of foreign experiences
are rich in lessons for shaping U.S. policy.

The European and Japanese emphasis is on
strong vocational education as a basis for work
life and on periodic training to keep skills up
to date. Their philosophy is that these pro-
grams serve not only low-wage workers, but
a broad segment of the primary labor force.”
However, the degree of government involve-
ment differs among these countries.

In France, the Law for Continuous Train-
ing, implemented in 1971, committed the gov-
ernment to provide training opportunities to
adults and youth. In Sweden, where workers
are considered to have a right to training, the
government plays a strong role in adult train-
ing and retraining. A close coordination among
government, employers, and unions helps en-
sure that government programs mesh well
with national needs. The flexibility of the sys-
tem in identifying new jobs and in retraining
workers has reportedly added to the success
in Sweden.

Union involvement and training vouchers
encourage wide participation in West Germany;
the government and private industry both play

“Michael Podgursky, Labor Market Policy and Structural
Adjustment, paper prepared for the conference on (1. s, Indus-
trial Policy and International Development, Overseas Devel-
opment Council, Washington, DC,M ar. 4, 1983, p. 17.

major roles. In Japan almost all efforts are
by private companies. Japan continually retrains
selected workers in the “lifetime employment
system. Increasing “labor-market transpar-
ency” or skill transferability, providing job
referral, counseling, testing, training, and relo-
cation assistance to workers, are regarded as
a matter of high public interest and the public
employment service plays a major role in labor-
market adjustment policy in Europe and Ja-
pan,”

Existing Legislation

This section will present a summary of leg-
islation and regulations related to education
and training for automated office work and
some options for congressional consideration.

The potential for successful delivery of edu-
cation for office automation skills and knowl-
edge already exists in the traditional education
system, most often addressed at the secondary
and post-secondary level, where much of the
Federal legislation is focused. Educational pol-
icies and legislation set the framework for ad-
dressing new and changing education needs.
The higher education delivery system in the
United States is a complex matrix of private
and public institutions that function with vary-
ing degrees of independence and dependence
on State agencies. The Federal Government
direct role in institutional control has been
limited to setting criteria for an institution
to participate in Federal programs or receive

‘Ibid. p. 26.
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Federal contracts. Various congressional ac-
tions have been taken to draw attention to
selected national problems, to provide the fis-
cal resources needed to address these prob-
lems, to support research activities that have
national and international implications, and
to complement and supplement the role of par-
ents and State and local governments in sup-
porting individuals and institutions.

Although there is no existing Federal legis-
lation specifically addressing office automa-
tion education, there are related laws that
could provide a vehicle for delivery of office
automation education.

Direct Federal involvement in training and
employment programs is considered to have
begun with the Area Redevelopment Act (ARA)
of 1961, although indirect Federal involvement
in training through vocational education pro-
grams began with the Smith-Hughes Act of
1917. The Manpower Development and Train-
ing Act (MDTA), enacted in 1962, focused
training efforts on workers displaced due to
automation. The Johnson Administration’s
war on poverty brought about a wide range
of work experience and training programs tar-
geted on the poor, minorities, and youth. The
Comprehensive Employment and Training Act
(CETA), passed in 1973, absorbed many ex-
isting work and training programs and was
designed to operate primarily at the local lev-
el.” CETA underwent amendments during its
history that expanded its purpose and reach.
The Trade Adjustment Assistance (TAA) pro-
gram reauthorized in 1981, also authorized
funds for training. The Job Training Partner-
ship Act (JTPA) replaced all portions of CETA
on September 30, 1982. This new program
shifted the focus away from direct Federal in-
volvement in training programs and estab-
lished a business-government partnership in
the provision of training for job skills. Train-
ing programs are operated by the States in
combination with local-area governments and
Private Industry Councils (PICS) and provide

“’U.S. Congress, Library of Congress, Congressional Re-
search Service, Job Training Programs: Reauthorization and
Funding Issues, by Karen Spar, Issue Brief No. IB82005, Feb.
8, 1982.

for the training of unemployed displaced work-
ers in skills relevant to real employment op-
portunities in the area. These programs were
not primarily aimed at office workers or at of-
fice automation training.

Target groups for legislated training pro-
grams have traditionally included about 8 per-
cent of the population. These groups include—
low-skilled adults (especially women and mi-
norities), disadvantaged youth, and residents
of economically depressed areas. The gaps in
public policy left by JTPA and similar pro-
grams relate to: 1) the retraining needs of the
large-middle tier of employed but at-risk work-
ers; and 2) the basic skill needs of the 20 mil-
lion or so functionally illiterate adults in the
work force who will not be touched by reforms
in elementary/secondary education, and whose
learning handicaps prevent them from bene-
fiting from job-specific training.”

The Vocational Education Act (Perkins Act),
as revised in 1984, provides focus on educa-
tional needs at the secondary and post-sec-
ondary school level. The Perkins Act grants
funds to States to make vocational education
programs accessible to all persons, but follows
the current trend of placing greater control
and responsibility at the State and local levels.
Targeted groups include:

. handicapped and disadvantaged persons,

.single parents and homemakers,

. adults in need of training and retraining,
persons in programs designed to eliminate
sex bias and stereotyping in vocational
education, and

. persons incarcerated.

The act is designed to improve the quality
of vocational education programs in order to
give the Nation's work force the marketable
skills needed to improve productivity and pro-
mote economic growth. Under this act, the ac-
quisition of office automation skills may be
included in State programs for general voca-
tional opportunities. Part E of Title IlI, “In-
dustry-Education Partnership for Training in
High-Technology Occupations, ” allows for

Perelman op cit., p. 27.



grants to States to provide incentives for busi-
ness and industry and the vocational educa-
tion community to develop training programs
for high-technology equipment, systems, and
processes. These programs are intended to be
closely tied to the local labor market and skill
needs.

The act states that to the maximum extent
practicable, funds will be utilized in coordina-
tion with JTPA to avoid duplication of effort
and to ensure maximum effective utilization
of funds under both acts. While the goals of
the two acts are similar, the manner of achieve-
ment is different. The focus of the Perkins Act
is public vocational training and education,
while the focus of JTPA is on industry-spon-
sored training. The two acts overlap where
there is the greatest need for assistance.

Funding for these programs is the key to
their success. However, the level of Federal
funding for employment and training decreased
by 49.7 percent between 1981 and 1984. Fund-
ing for elementary, secondary, and vocational
education decreased by 8.9 percent during that
period. There were some increases for fiscal
year 1985— 17.5 percent for elementary, sec-
ondary, and vocational education; and 14 per-
cent for training and employment; but decreases
are again projected for fiscal years 1986 through
1990 in training and employment functions.®

Federal aid to State and local governments
for vocational and adult education decreased
by less than one-half percent between 1981 and
1984, but is projected to increase by 23.7 per-
cent in 1986. Federal aid to State and local
governments for employment and training
services was decreased by nearly 57 percent
between 1981 and 1984, and is projected to
increase by only about 13 percent by 1990,
with some fluctuations. If this trend continues,
State implementation of this act will not be
effective. ™

The Employee Education Act amends the
Internal Revenue Code to extend for 2 years

Executive office of the President, Office of Management
and Budget, Historical Tables. Budget of the U.S. Government.
Fiscal Year 1986, table 3-3 (19) and (20).1985.

| bid., table 12-3 (43} and (52].
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the income tax exclusion for amounts received
by an employee under a qualified employer pro-
vided assistance program. Unless extended by
Congress, this act will expire at the end of 1985.
The act limits the exclusion to $5,000 of educa-
tional assistance furnished to an individual
during a calendar year.

State and Local Practices

Typically, State funding and support of edu-
cation has been related to economic develop-
ment. Several private sector industries and re-
search and development firms have recently
moved toward more direct involvement with
higher education institutions by starting joint
education ventures. While joint ventures are
encouraged by some Federal laws, many busi-
nesses have traditionally contracted locally for
training and education programs for their em-
ployees.

States have assumed a greater role during
the past few years, as they enact student assis-
tance programs to supplement declining Fed-
eral support and shoulder the responsibility
of Federal programs. As State policy makers
have been confronted simultaneously with rev-
enue declines and requests for additional funds
for higher education as well as for other hu-
man resource investments, some have taken
the unpopular course of raising taxes to pro-
vide additional support. Others have reduced
real levels of support for higher education in
general and for research universities in par-
ticular. The funding pattern has been unique
to each State.

Some States are making strong efforts to
keep up with the new teacher and curriculum
needs. For example, the State of Minnesota
has made new office automation skills and com-
puter knowledge a high priority for vocational
education programs. Efforts are being made
first to increase the competency of teachers
through conferences and workshops on high-
technology equipment, office systems, tele-
communications, and curricula design. An in-
tegrated office system has been installed for
teachers’ hands-on experience. The system pro-
vides administrative assistance for teachers.
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The State’'s vocational program will also in-
clude more opportunities for the adult and
part-time student communities.

Another example of State activity is in
Texas, where “House Bill 246” will be imple-
mented in all school districts in the 1985-86
school year. This law mandates computer liter-
acy courses for middle school (seventh and
eighth grade) students and computer science
classes for all high school students, as require-
ments for graduation. The computer literacy
course includes history, terminology, basic pro-
gramming skills, and issues of computer use
in the society. Computer-related course credits
are not required at the elementary school level,
but many school districts are providing some
type of computer awareness at that level.

Policy Options

Federal actions that could encourage edu-
cation and training opportunities related to
office automation might include:

designate funds specifically for office au-
tomation education programs through
new legislation or existing vocational edu-
cation legislation that provides aid to
schools;

increase funds for programs through ex-
isting legislation (e.g., the Perkins Act);
promote access for students in low-income
families and in rural areas, and for women,
through direct funding and establishment
of service programs;

increase Federal attention to maintaining
the capacity and quality of research in the
Nation's universities and the flow of new
talent into academia;

provide career counseling, job guidance
programs, job search assistance and train-
ing programs that do not penalize those
receiving unemployment insurance;
encourage ties with the private sector
through cooperative educational efforts,
curriculum development, and industry-
based activities for office automation
skills;

establish support programs or tax credits
for small businesses to ensure that the ed-

ucation of employees is adequate to main-
tain current levels of employment and
productivity;

® provide training grants and tax credits
to businesses that incur expenses for of-
fice automation training. Also provide in-
centives to establish training programs
in office automation skills, including em-
ployment tax credits for employers who
train and educate workers. Employers
could be given the same kind of tax write-
offs for training that they get for plant
modernization;

® establish a program of Individual Train-
ing Accounts (ITAs), similar to the Indi-
vidual Retirement Accounts. The ITA
may require employers and employees to
make equal contributions to a bank ac-
count; this money would not be taxed un-
til withdrawn. The account could be drawn
by employees to pay for retraining when
needed. This would direct resources toward
retraining needs of mainstream workers
now being neglected. A key objection to
this proposal is that workers may not be
able to choose and direct their own retrain-
ing in the best way, or appropriate pro-
grams may not be available;

® expand the tax deductibility of training
for current and new occupations related
to office automation;

* change unemployment regulations to per-
mit receiving unemployment benefits dur-
ing training. Encourage States to consider
those in training programs as still avail-
able for work, and to reserve parts of their
State funds to establish permanent funds
for retraining; and

® encourage union involvement in negotia-
tions for skill training opportunities. In-
clude requirements that firms give notice
of plant closings in advance and aid in
the retraining of displaced workers.

Congress may determine to take none of the
above actions, making the conscious choice to
preserve the status quo. Since there is no ex-
isting regulation of office automation train-
ing, the training available commercially is
likely to grow, but with existing inequities in
access and quality unchecked.
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Chapter 4

The Changing Nature of Office Work

Translating the capabilities of office auto-
mation technology into tangible operating ben-
efits for an organization illustrates effects at
many levels—individual tasks, the work proc-
ess, organizational structure and culture, and
qguality of working life. These effects are at
the core of the most interesting and pressing
issues related to office automation. Yet, they
are difficult to address because it is not possi-
ble to give a simple or universal description
of the effects of automation on workers, jobs,
or organizations.

This chapter looks primarily at the effects
of office automation on the nature of office
work, on job content, and on organizations.
It examines the effects of office automation
on the work process; on specific tasks, skills,
and jobs; and on promotional opportunities.

CASE

Many of the examples used in this chapter
were taken from case studies of offices using
automated equipment. In addition to the case
studies in the literature, OTA commissioned
a number of small case studies, discussed in
more detail in appendix B.

Case studies provide a rich source of detailed
information about the process of implement-
ing office automation and the possible changes
in tasks, jobs, work processes, and organiza-
tions. They allow one to view the intended and
unintended consequences at many levels, and
in a variety of contexts. In this chapter, case
studies are used to provide illustrative details
about the effects of technology in a wide vari-
ety of organizations. These observations form
the basis of some cautious generalizations about
the effects of office automation on organizations.

Caution is needed in making use of case ma-
terial for a number of reasons. First, the meth-
odology and level of detail of published case
studies vary widely. Some are highly quan-

Next it discusses the possibility of structural
or cultural change in organizations that adopt
office automation. Finally, it reviews some of
the major factors that contribute to success-
ful implementation of office automation.

One point to be emphasized throughout this
chapter is that the technology itself is not the
only factor—and may not be the most impor-
tant factor—in bringing about these changes.
Managerial strategies-decisions about the
organization’s goals and the role of people and
technology in achieving them—are of major
importance in determining how the technol-
ogy is used. In many cases, it can be seen that
outcomes are more dependent on how the tech-
nology is used rather than on what specific
equipment is employed.

STUDIES

titative, others depend largely on qualitative,
participant-observer, or anecdotal information.

Second, the organizations studied are all
unique. Authority structure, corporate culture,
management philosophy, internal dynamics,
financial health, and operating environment
are different. To the extent that these factors
of themselves cause certain outcomes, or mod-
erate the effects of technological change, it is
difficult to state authoritatively that the re-
sult observed at one study site can be expected
at other locations.

Third, the technology itself is defined differ-
ently from one organization to another and
from one study to another. Office automation
in one organization may be word processing
capability used almost as a direct substitu-
tion for typewriters; in another it may be an
extensive multiuser, multifunction operational
system governing the production of the orga-
nization’s primary product. Many possible
systems and combinations of functions, includ-

95
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ing text processing, messaging and commu-
nication, decision-support software, graphics,
and numerous special purpose applications
may have a separate effect on the individual,
the job, or the organization. The choice of fea-
tures, the way the work process is organized
to use them, and the order and timing of sys-
tem introduction, often make each case of of-
fice automation unique.

Finally, the time factor must be considered.
User reactions and use of technology in a
“honeymoon” phase shortly after the equip-
ment is up and running may be different from
what happens at a later date when new capa-
bilities or limitations are fully understood.
Some changes in the work process may take
place immediately after implementation, while

others may not become evident for some time.
Thus, the findings of a case study may depend
on where the organization was in the system
life cycle when the study was carried out. There
are few longitudinal studies that follow the
same set of organizations over time. Even
within one study it can be difficult to com-
pare ‘before’ with ‘after’ in an environment
where new technology is introduced gradually
over a period of months or years, and where
systems are continually being upgraded or ex-
panded.

Despite these difficulties, case studies are
often the only information available, and they
capture the detail necessary for understand-
ing dynamic change within the organizations.

THE INDIVIDUAL AND THE WORK PROCESS

The Nature of Office Work

Office automation has transformed office
work. Many offices are now semiautomated
environments where people and computers in-
teract. An “office, “ in the sense of a working
unit of people doing information processing
work, is seldom a totally automated environ-
ment. A fully automated procedure is one that
does not require human intervention in order
to produce its final output. Automatic data
processing falls into this category; all trans-
formation of information is internal to the com-
puter. But such fully automated procedures
usually make up only part of the work. Office
work usually involves a series of steps, some
are fully automated, some are manual, and
some require interaction between people and
computers.

For the purpose of this chapter, a task will
be considered any clearly definable activity
that forms a step in producing the final prod-
uct of the office. Tasks may be performed by
people or by machines. The work process is
the social and technical organization of work.
It is the way people and machines are orga-
nized to produce a result—the way informa-
tion or materials flow from one to another un-

til the final product is completed. Jobs are
organizationally defined positions that are usu-
ally associated with a bundle of tasks and a
particular role with a defined set of responsi-
bilities in the work process. The work unit or
office is a group of people of any size, with
responsibility for producing some identifiable
final product. The work unit has a skill and
task mix, that is, its members are at different
levels, have different roles, and perform a range
of functions to produce their product. Skills
are the attributes and knowledge that work-
ers need to perform useful activities.

The impact of office automation on office
work goes beyond changes in tasks. It can in-
troduce new tasks, change the nature of the
skills required, modify the work process, and
ultimately can cause or be associated with
changes in jobs and in organizational culture
and structure. This is at least in part because
computer-based technology bundles tasks in
a way that is different from the way they would
be done manually. When part of a process be-
comes automated, the tasks that remain to
be done by people may be different kinds of
tasks. A new process is necessary for inte-
grating the work done by people and the work
done by machines to accommodate those differ-



ences. When the work process changes, the
organizational structure, which defines the
roles and responsibilities of the members, can
also change.

Take, for example, an office where a profes-
sional researcher writes reports and a secre-
tary types them. Introducing a word proces-
sor can change the work process in a number
of ways. First, the nature of some tasks will
change, and the new tasks will require differ-
ent skills. If the professional decides to use
the word processor, then composing on a key-
board will require skills quite different from
those of writing by hand. Some skills needed
for old tasks—like the secretary’s ability to
neatly paste up final copies—may seldom be
used.

Further, a change may take place in the proc-
ess that governs the interactions of author,
secretary, and other people needed to produce
the report. Partially completed drafts may no
longer pass between the author and the secre-
tary. The secretary may be left out of the revi-
sion procedure entirely, or at least the secre-
tary’s responsibilities may no longer include
the task of typing the author’s reports.

There are also some points where the tech-
nology does not dictate a change, but allows
an opportunity for choice. The word proces-
sor could be given to the secretary instead of
to the author. The author might still hand write
drafts, with the secretary keying in the docu-
ment and making corrections on the word proc-
essor. In this case, the word processor is more
like a simple substitute for the secretary’s
typewriter. The relationship of author and sec-
retary, and the flow of work between them,
might have been altered only a little, although
the secretary will have to learn new skills. In
another scenario, that relationship might be
severed completely. The secretary might be
reclassified as a word processing operator and
moved to a newly created pool to key and cor-
rect drafts for many authors, as part of a
change in the structure of the organization.

The use of new technology also introduces
new steps and new tasks. For example, use
of an automated system introduces the need
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to make backup copies, design and use an elec-
tronic filing system, and manage disk space
or diskette storage. Decisions about whether
these tasks will be handled by all users, by
secretaries, by a system administrator, or by
some combination will affect the work process.

There is also the possibility that the avail-
ability of the technology will catalyze its own
use. In the experience of many authors, the
ease of editing a document on a word proces-
sor sometimes leads to additional rewriting,
so that this step can sometimes seem to be
repeated almost indefinitely.

Thus, even with this simple example it is
possible to see how changes at the level of the
task, job, work process, and organization could
take place as a result of office automation.

The Work Process

The bundle of tasks an individual performs
describes the job, but the job is more than
merely the set of tasks. The job is an organiza-
tionally defined position. In many organiza-
tions it is characterized by a job description
that legitimizes the position. People identify
with their jobs. The job defines a role within
the work process and within the social struc-
ture; it is the point of articulation between the
individual, the technology, and the organiza-
tion. Thus it is not sufficient to talk about how
office automation affects individual tasks.
Jobs also change-the bundle of tasks, the role
in the work process, the position in the orga-
nization, and the self perception.

Division of labor is necessary when there
is too much work for one person to handle.
Once a division of labor is made, the work proc-
ess governs the relationship of the various
workers to the partially completed product.

One way of looking at work process is as
a continuum that runs from the most inte-
grated to the most differentiated. Figure 4- |
shows five possible steps along this continuum
for a word processing office. The most in-
tegrated is the one where authors do their own
word processing and have complete responsi-
bility for all steps in the process and control
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Figure 4.1 .— Possible Variations of Work Process for Word Processing

Integration of work process

« Author is operator > * One author, one operator

Group of authors, one operator ~ . Team of authors, team of operators

A

Many authors, centralized WP pool with
task specialization

Differentiation of work process

SOURCE Adapted from S M Pomfret. C W Oiphert, and K D_Eason, “Work Organ ization!implications of Word Process ing, " Proceed/rigs of the st [F/IP Conference
on Human-Computer interaction (IN TERACT '84),VOI 2, 1984, pp. 357-363



over the end product. The most differentiated
is one where authors send work to a central-
ized word processing pool where operators
have specialized tasks—some key in text, some
proofread, some do corrections, etc. Between
these extremes might be one-on-one relation-
ships between author and operator, or situa-
tions where one operator or a team of opera-
tors focus on all stages of work for a particular
group of authors.

The basic concept of work integration or
differentiation can apply to a large extent
regardless of the level of technology employed.
The example above works equally well if the
technology used is typewriters or quill pens.
There is a popular perception that advancing
technology is associated with increasing dif-
ferentiation and fragmentation of work. The
manufacturing assembly line, with workers
performing repetitive tasks, is a product of
the industrial revolution, not of earlier craft
manufacturing. Many people’s only image of
office automation is a picture of the central-
ized word processing or data-entry pool. Al-
though there has been a connection between
computerization and fragmentation of work
in the past, other forces are also at work. Of-
fice automation technology offers the possi-
bility of reintegrating the work process in some
cases.

Another way of looking at the work process
and the way it changes with automation is in
terms of the three generic types of work proc-
esses in offices identified by Giuliano—pre-
industrial, industrial, and information age. '

The preindustrial form of organization is
used by many small and medium sized offices,
for example, a real estate brokerage or profes-
sional office. These work units may have a
number of workers with different jobs, or roles,
in the work process. However, each worker is
to some extent a craftsman. Each works with
some independence and performs a variety of
tasks. There has been little effort to completely
standardize or systemize the work process. A
variety of individual work styles is tolerated.

Vincent . Giuliano, “The Mechanization of Office Work ”
Scientific American. September 1982, pp. 149-164.
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There may be some fuzziness or overlap in
responsibilities and workers may be suffi-
ciently familiar with the work of others to
switch tasks occasionally, or take over in an
emergency.

While the preindustrial style of organization
works well in many contexts, it is often ineffi-
cient in handling large numbers of trans-
actions. Thus, in the insurance industry, bank-
ing, or the billing departments of large firms,
where high transaction volume is handled,
industrial-style offices evolved. They are de-
signed to organize people to serve the needs
of a large, rigid production system. The in-
dustrial office is a production line. Workers
are differentiated into functional groups, for
example-typists, log-in clerks, validation clerks,
and signature control clerks. Each group has
its own supervisor, and is responsible for some
step in the processing of a transaction. Docu-
ments related to customer transactions flow
from one functional area to the next, from one
“out’ box to the next “in’ box, receiving some
incremental processing at each stop.

The flow of work in an industrial office is
consciously designed according to principles
of “scientific management” first articulated
for manufacturing by Fredrick W. Taylor in
the early 1900s. With Taylorization, a com-
plex production process is analyzed and divided
into a series of simple tasks that can each be
performed quickly and efficiently. workers are
assigned to perform a single task, or a narrow
range of tasks, in a routine and repetitive way.
The industrial form of work organization is
a deliberate attempt to increase efficiency by
rationalizing the work process, and by reduc-
ing individual discretion and variation.

Because industrial-style offices were ones
in which the work process had been consciously
analyzed and the individual tasks identified,
isolated, and standardized, they were ideal can-
didates for the early introduction of computers.
Certain tasks could be automated completely,
making use of the computer’'s ability to do
large batches of calculations quickly. However,
many manual tasks remained in preparing data
for the computer or making use of computer
output.
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Some have argued that computerization al-
lows managers to speed the process of Tay-
lorizing and routinizing office work in order
to reduce costs and increase management con-
trol.’ Certainly, as automation began to be used
in offices, it appeared that Taylorization and
computerization were mutually complemen-
tary and interdependent processes, as com-
puters were first introduced in those areas
where manual processes had already been ‘in-
dustrialized.”3

Indeed, computerization seems to have in-
tensified the factory-like nature of industrial-
style offices. “Pools” of functionally similar
workers existed before, but the trend toward
specialization increased with computerization,
especially in routine data-entry tasks:

Routine keyboarding was separated more
sharply from other clerical functions and was
often spatially isolated . . . As a result of the
heightened fragmentation of work, processing
personnel (both data processing and word
processing) typically worked at machines all
day. .. both the technical and social relations
of work in these centralized word processing
and data processing centers were factory-like.
The work process was machine paced and often
machine supervised; autonomy of the opera-
tor was minimal; competence measured by
manual dexterity and speed.’

Taylorization is not limited to clerical proc-
essing functions. It isolates predictable tasks.
Professional or managerial jobs can be ana-
lyzed and the more routine functions stripped
away. Baran and Teegarden note that under-
writing, the main professional occupation in
the insurance industry, has been increasingly
rationalized. At one firm, this was done by
splitting off the lower level functions and cre-
ating a new clerical position called underwrit-
ing technical assistant to perform them. Re-
maining professional positions were divided
into specialty categories/’

‘For example, see Harry Braverman, Labor and Monopoly
Capital: The Degradation of Work in the Twentieth Century
(New York: Monthly Review Press, 1974), pp. 293-358.

‘Barbara Baran and Suzanne Teegarden, “Women’'s Labor
in the Office of the Future: Changes in the Occupational Struc-
ture of the Insurance Industry, " Department of City and Re-
gional Planning, University of California, Berkeley, 1983, p. 11.

‘I bid.

Ibid.

Photo credit: Michael Smith

Some offices are in factories. Note that some of these
clerical workers are protecting their ears
from excess noise.

Photo credit Michael Smith

Some offices where large numbers of transactions are
handled resemble factories.

The industrial style of office organization
works well for highly routine processes. It has
some disadvantages, in dealing with ‘ ‘excep-
tions” or nonroutine situations, and is usu-
ally not efficient for customized services. Some
experts also note that it is susceptible to pos-
sible long-term growth of overhead costs. For
example, in order to deal with error detection
and correction it maybe necessary to add more
steps, thus making the process longer and
more unwieldy. Generally, no one employee
has all the information needed to correct an
error, so mistakes may persist or build on one
another; papers might cycle through the sys-
tem several times before they are corrected.



It can become difficult to provide quick, ac-
curate customer service when work is proc-
essed in a production line fashion. The proc-
ess of issuing an international letter of credit
at one bank required 23 steps performed by
14 workers over a 3-day period, and generated
stubs and carbon copies to be stored in a num-
ber of locations.” A customer with a question
had a difficult time finding the one worker with
the right bit of information to answer it, and
if a customer wanted a transaction to be mod-
ified, the whole process had to start over again.

Finally, for many workers, the endless repe-
tition of a limited range of tasks is boring. Yet
information-handling tasks, even boring ones,
usually require a high degree of focused at-
tention. The result can often be a high error
rate in the work, and a high turnover rate
among the employees. These problems will be
discussed at greater length in the next chapter.

The Information Age Office

For some businesses, office automation of-
fers the possibility of restructuring the work
process in a way that reduces some of the prob-
lems of the industrial style of work organiza-
tion. This new approach has been called “post
industrial’ or “information age’ and is char-
acterized by an electronic reintegration of the
steps involved in producing a product.

Electronic reintegration of work represents
a new approach to rationalization of work. In-
stead of attempting to make the work process
efficient by rationalizing each task and func-
tion separately, this approach seeks to ration-
alize a whole procedure, perhaps along prod-
uct or market lines. This is possible because
the technology allows: 1) the integration of in-
formation from many sources, and z) the dis-
tribution of information to many locations.

A general example can be seen in the case
of the bank mentioned above. Under the old
system, each worker performed one or two
steps in the processing of all letters of credit.

“Richard Matteis, “The New Back Office Focuses on Cus-
tomer Service.” Harvard Business Review, March-April 1979,
pp. 146-159.
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Under the revised work process, each worker,
with the aid of a computer workstation and
a client database, performs all the necessary
steps in processing letters of credit for a par-
ticular set of clients. The database contains
all information related to the customer’s ac-
count. The customer service worker is the sin-
gle point of contact between the customer and
the bank for corrections or inquiries.

An illustration of the capabilities of an in-
tegrated customer service system at Ameri-
can Express is shown in figure 4-2. customer
service representatives have the ability to deal
with a wide variety of activities related to their
cases. Working from the on-line database they
can answer telephone inquires, send written
replies to mail inquires, make credit adjust-
ments, stop automatic duns, or issue a special
statement. In addition to the on-line database,
the customer service workers have access to
historical records stored on computer output
microfilm.

Electronic reintegration allows a worker a
view of the whole operation and gives a vari-
ety of tasks to perform. Roth factors are in-
dicative of a “de-Taylorization” of work, and
probably contribute to greater job satisfac-
tion, and in many cases, greater autonomy and
responsibility. However, electronic reintegra-
tion does not necessarily lead to greater au-
tonomy, responsibility, or discretion. Because
the work is dependent on the use of the com-
puter, it can be subject to machine monitor-
ing and pacing.

When a whole process cannot be handled by
one kind of worker, electronic integration can
still be used to accommodate a decentralized
team approach to the division of labor. Some
insurance firms have created small teams of
raters, underwriters, and clerical support work-
ers to work on specific product lines. Workers
that were formerly separated by function are
now integrated into a team that serves a spe-
cific market. Organizing the workers in teams
rather than isolating them in functional groups
allows them greater understanding of the
whole production process and facilitates com
munication.
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Figure 4-2.— Model of an Integrated Customer Service System
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Baran and Teegarden suggest that in the
insurance business, firms will tend to continue
to use the industrial-style work process to pro-
duce and distribute standardized products.
Much of the work will be highly routine, and
the work force will consist of a shrinking num-
ber of low-skilled clericals and a few highly
skilled professionals. With these products the
goal is to reduce unit costs as far as possible
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and to minimize labor costs. For more spe-
cialized products, those that require customiz-
ing or responsiveness to individual client
needs, there may be more use of the team ap-
proach along with integrated office automa-
tion systems.’

‘Baran and Teegarden, op. cit., p. 21.

TASK CHANGE AND COMPUTER-MEDIATED WORK

One commonly noted characteristic of work
with computers is that they make work more
abstract and alter the worker’s relationship
to the task. This is sometimes called a “com-
puter mediated” relationship, in that the in-
dividual must now do the task through the
medium of the computer system rather than
through direct contact with the objects of the
tasks Using any sort of tool can, of course,
distance a worker from direct tactile contact
with an object. But most manual or power tools
still allow the worker to remain close enough
to the object to get direct feedback about the
condition of the object, the status of the proc-
ess, or the need for adjustments. When a com-
puter is used, feedback is indirect, in the form
of symbols generated by the information system.

Office work is already abstract. What is ac-
tually being processed is information. Yet from
the point of view of the worker, this informa-
tion becomes concrete because it is carried on
physical objects—signature cards, account
ledgers, invoices, letters, reports, and checks.
Most manual or mechanically aided office
tasks involve transforming the information by
manipulating the object—copying, typing, up-
dating, or signing it. When computers are in-
troduced, many of these objects disappear
completely. The worker is left to deal with in-
tangible information, which is transformed in
invisible ways inside the computer.

"See. for example, Shoshanah Zuboff, “New Worlds of Com-
puter-Mediated Work,"" Harvard Business Review, September-
October 1982, pp. 142-152.

The rules by which information is prepared
or transformed also change with computer me-
diation. Quantitative comparisons are easy for
computers to handle, qualitative judgments
are not. Thus, in the process of restructuring
work to be done by computers, qualitative as-
pects of information are either quantified or
lost. Correctness of data or procedures must
be redefined to fit the formal logic of the com-
puter, and formal correctness can become more
important than the relevance of information
content.?Human judgments are often replaced
with computer-based decisions and human er-
ror detection or correction become difficult.

The language of the human-computer inter-
face is different from human language, as well.
Although computers are becoming easier to
use, they still require human operators to learn
specific codes and procedural commands. Fur-
ther, even when these commands are similar
to plain English, the formalized process by
which the computer works may be quite differ-
ent from human thought patterns. The human
operator must learn to think and to perform
actions in a precise order that reflects the log-
ical sequence built into the software.

The ability to think in a way that parallels
computer logic is not a trivial intellectual dis-
cipline, and represents a new way of working
for many people. For example, retrieving in-
formation from a computerized database re-

‘Further discussion is in Gunnar Aronsson. “Changed
Work Qualification Structure in Computer-Mediated Work, "
National Board of occupational Safety and Health, Solna,
Sweden, 1984.
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quires different modes of thought than find-
ing a folder in a filing cabinet. Physical search
is aided by physical aids to memory—thickness
of the file, color, a coffee stain on the corner.
These do not exist in a computer-based file.
There is only a name, constructed according
to rules inherent in the computer logic. A
search through a database requires use of the
right key words, in the proper relationship;
otherwise the search may yield fault y results.

An example of how tasks change when com-
puters take over part of the process may be
seen in banks. With computerization, the proc-
ess of fabricating accounts, the principal activ-
ity of a bank, was made internal to the com-
puter. These procedures had previously been
done manually, or with the assistance of me-
chanical accounting machines. The role of
human operators then changed from one of
doing banking to one of surveillance of the
computer as it does banking. Adler points out
that:

... a series of tasks formerly considered the
very essence of bank work have been elimi-
nated, including accounting imputation and
adjustment, classification of documents, mul-
tiple entries of data, manual data search, and
supervision by signature.”

He also notes that new tasks were intro-
duced. For example, “Accountants now diag-
nose and rectify residues and anomalies listed
by the computer system. New types of errors—
and fraud—appear.”

‘ 'Paul Adler. “Rethinking the Skill Requirements of New

Technologies, " Working Paper 9-784-027, Graduate School of
Business Administration, Harvard University, Boston, October
1983, p. 17.

*“ lbid.

Some observers note that the increased ab-
straction can affect people’s understanding of
the work. Some managers in banking have
noted, for example, that new employees—those
who have only worked on the automated sys-
tems—understand the system, but don't nec-
essarily understand banking. They think like
computer programmers instead of like bankers.
As one manager said:

Now you make an input and it's gone. Peo-
ple become more technical and sophisticated,
but they have an inferior understanding of the
banking business. New people have no idea
of the manual procedures so they never see
or understand the process, People start creat-
ing programs that don’t necessarily reflect the
spirit of the operation.'*

Clearly employees acquire new skills, they
learn to interact with the computer, they may
never learn certain old skills. To the extent
that processes are automated and these skills
are not needed any more, this may not be a
problem. But, if the skills are still needed, ei-
ther at that job level or at another, there may
be costs to individuals or the organization for
allowing them to be lost. To continue the ex-
ample above, an understanding of basic bank-
ing practice probably is necessary for promo-
tion above the lowest operational levels. To
the extent that employees do not gain it by
doing bank work, it may be necessary to ac-
qguire it through formal training.

ple Fare With Computer-Mediated Work,” Dissent. winter 1982,
pp. 51-61.

JOB CHANGES WITH AUTOMATION

Office automation can change jobs in many
ways. The automated system may completely
take over certain tasks. To the extent that cer-
tain processes become completely automated,
jobs that consist solely of those tasks or prol-

esses might be eliminated. This does not nec-
essarily mean that the people are eliminated
from the organization-they may be retrained
and transferred—but particular positions no
onger exist.



On the other hand, office automation cre-
ates new tasks, either supporting the system
or related to new products made possible by
the system. These tasks may be incorporated
into existing jobs or new jobs may be created,
as in cases where a trainer or systems special-
ist position is created after introduction of of-
fice automation.

Finally, very commonly, a change in the
work process modifies jobs through the addi-
tion or deletion of tasks. This can also result
in a change in the boundaries between jobs,
transferring a task from one job to another.
Any of these changes may or may not be ac-
companied by a formal change in job titles,
descriptions, or compensation.

The boundaries between clerical and profes-
sional and between clerical and managerial are
showing interesting changes with office auto-
mation. Some researchers have referred to this
redistribution of labor as the ‘‘clericalization
of professional work’ and the * ‘professionali-
zation of clerical work. I°Most clear is the shift
of keyboarding tasks when professionals and
managers acquire terminals or personal com-
puters. Individuals who would never have
typed their own memos and reports now rou-
tinely draft them on their personal computers.
Clerical workers have not stopped doing key-
board work completely, however. Secretaries
may work on documents at a later stage to
revise, format, or print them, or they may still
key documents that professionals and man-
agers choose not to key themselves. Never-
theless, many organizations have seen a de-
crease in the amount of time secretaries and
other clerical workers spend in keyboarding
or revising original material when profes-
sionals and managers begin using the system.

By the same token, secretaries and some
other clerical workers have taken over tasks
formerly defined as professional. In case
studies of two different banking organizations,
for example, secretaries began using on-line

See. fOr example, Joan Greenbaum, Cydney Pullman, and
Sharon Szymanski.Effects of Office Automationon the Pub-
lic Sector Workforce: A Case Study, * OTA contract No. 433-
7990.0, April 19/15,
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databases and statistical software available
on their terminals to collect data and do anal-
yses formerly done by economists. ” Clearly,
new technology is not the only factor in cleri-
cal workers’ being able to take on new and
interesting tasks; there must be management
support for these job changes.

The question of whether changes related to
automation lead to an increase or a decrease
in skill is a hotly debated one. Often the terms
job “de-skilling” and “enrichment” are used
to describe the changes. Enrichment usually
implies an increase in task variety, autonomy,
skills acquisition, and other factors that are
considered to contribute to job satisfaction.
De-skilling usually means the removal of these
features, usually through simplifying the work
and narrowing the number of tasks performed,
and is usually associated with rationalizing
or Taylorizing the work. Both de-skilling and
enrichment could be accompanied by job “en-
largement, that is, an increase in workload.

It is clear that the impacts of office automa-
tion will vary from one job to another. The
following is a brief summary of some generic
changes that have been seen to affect differ-
ent categories of workers.

Management and Professional Jobs

Increasingly, computers are helping profes-
sionals get more work done by providing more
and better information, by providing tools to
aid in formulating professional opinions, and
by taking over some routine decisions. Tradi-
tionally, professionals and managers have high
levels of autonomy in their work. ” Use of new
technology can give managers and profession-
als better control over their time and even
greater autonomy in their jobs. For example,
electronic messaging may reduce telephone

‘B.C. Amick and J. Damron, “Considerations in Defining
Office Automation: A Case Study in the Eastern Africa Re-

gion of the World Bank, ” Human Computer Interaction:
Proceedings of the First USA-Japan Conference cm Human Com-
puter Interaction. Gavriel Salvendy (cd. ) (Amsterdam: Elsevier
Science Publishers, 1984), pp. 439-445. See also app.B. “Com-
puter Mediated Work in Commercial Banking.”

B. Kaplan, et a., Job Demands and Workers Health
(Washington, DC: U.S. Government Printing Office, 1975).
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call-backs, or in some cases, the number of
meetings. Managers can get up-to-date infor-
mation on factory operations or business activ-
ity by accessing on-line databases within their
companies. They may be able to manipulate
these data, to do “what if’ studies to deter-
mine the probable outcomes of their decisions
before actually making them. Managers and
professionals can avoid the need for outside
data processing or other expert help by using
spread-sheet software or information data-
bases at their own terminals. They can pro-
duce polished reports on their own printers
without a secretary or a graphics artist.*

Along with these advantages, there can be
some drawbacks as well.

Greater autonomy, for example, can have
its disadvantages. When managers and profes-
sionals demonstrate less need for a secretary
to do their typing, they may lose the secre-
tary entirely, even if they still want one for
other duties—or for a status symbol.

“Alexia, Martin, Office Automation: Catalyst for Change,
SRI, International, 1983, p. 9.

In another example, a manager who is
pleased to get up-to-date information about
factory operations through the office automa-
tion system, may be dismayed to find that the
same information is available to a senior ex-
ecutive, who is therefore capable of more close-
ly monitoring or second-guessing decisions. In
this case, the use of the technology might lead
to a reduction in autonomy for the lower level
manager.

“Knowledge engineers” have been attempt-
ing to identify the skills, information, and ex-
pertise that go into managerial and profes-
sional judgments and to incorporate these into
software. The results are a variety of computer-
based models, expert systems, and decision-
support systems.

Some analysts have expressed fears that
computer-based models are making profes-
sional and managerial work more routine.
There are also fears that some people are go-
ing too far in allowing them to replace human
judgment. Human judgment is not perfect, but
its imperfection is generally recognized and
expected. Many people have higher expecta-
tions of computers, and sometimes a misplaced
faith in their accuracy. A computer-based
model, no matter how good, is only a partial
representation of complex relationships, and
its internal assumptions, theoretical biases,
and mathematical quirks can produce results
that are not consistent with the real world.
Overconfidence in the effectiveness of com-
puter-based models, some believe, can lead to
neglect of other forms of research that were,
before computerization, the basis of expertise.
Skill in these areas is still important as long
as the model is incomplete.”’

The ability of computers to give the wrong
answer to six significant figures is sometimes
called “the tyranny of illusory precision. ” Its
danger to professionals and managers has
probably been exacerbated by the growing use
of computer graphics. Advertisements by com-
puter companies rightly tout the greater per-

"Linda Sandier, “Securities Risk: Wall Street Is Finding
Its Trusty Computers Have Their Dark Side, ” Wall Street Jour-
na, Dec. 4, 1984, p. 1.



suasiveness of good graphics (the CEO adopts
the proposal illustrated by manager A’s color-
ful pie charts, but he throws manager B'’s
laboriously typed tables into the trash). How-
ever, slickness of presentation and effective-
ness of results are not necessarily related.

Some professionals have expressed fears
that too much use of computer-based infor-
mation or decision-support software is limit-
ing creative problem solving. Much of the value
of a professional judgment is that it weighs
many factors, many of which are unquantifia-
ble, or even ambiguous or fuzzy. Someone who
formulates a professional opinion gives weight
to the nonquantifiable information in a “gut
feeling” based on experience. Information
available through a computer database may
be more complete than information accumu-
lated through other means, but it is also
“perfect “-ambiguity has been removed. Some
writers have suggested that ambiguous situ-
ations provide a “free space” for creative think-
ing that is fundamental to professional work.*”

The problem may be short term. Continued
research and development along with practi-
cal use will further demonstrate both the po-
tential and the limitations of computer-based
tools in aiding decisionmaking. If professionals
and managers who put too much reliance on
computer systems make more mistakes than
those who rely more on traditional skills, they
will presumably prove less effective over time.

Clerical Jobs

It is in the area of clerical jobs that most
studies of the effects of office automation have
focused, and it is here that many of the im-
pacts seem apparent.Nevertheless, it is hard
to generalize, because so many impacts depend

~Zuboff, op. cit.

‘Examlps include: Mary C. Murphree, “Rationalization
and Satis faction in Clerical Work: A Case Study of Wall Street
Legal Secretaries, " Ph.D. dissertation, Department of Sociol-
ogy. Columbia University, 1981: Evelyn N. Glenn and Rosalyn
[..Feldberg, 'Proletarianizing Clerical Work: Technology and
organizational Control in the Office, " Case Studies inthe La-
bor Process, Andrew Zimbalist [cd. ) {New York: Monthly Re-
view Press, 1978), pp. 51 -72; and Robert A. Arndt, and [.arry
Chapman, “ Potential Office Hazards and Controls,” OTA Case
Study, 1984.
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on how the technology is implemented in a par-
ticular organization, rather than on the tech-
nology itself.

For many clerical workers, both quantita-
tive and qualitative data show that workload
has changed following the introduction of of-
fice automation. The work pressure scale from
the NIOSH study shows that the introduc-
tion of a computer terminal has led workers
to report greater work pressure. In most cases
this is because management choice has been
to redesign work according to the “industrial”
or production-line model. The most common
scenarios are those of the secretarial worker,
the data-entry clerk,”or the directory assis-
tance operator.” In each case, rationalization
of the job fragments it into its component
parts. A secretary, for example, who previously
did filing, typing, answering phones, and a
number of nonroutine tasks may end up only
doing word processing.

Work pressure may also increase when the
work is less paced by the person and more by
the computer terminal. In the extreme case,
the directory assistance operator may be ex-
pected to take a call every 30 seconds, with
calls continually forwarded to the operator by
the computer. It is this combination of pacing
and specialization that leads to increased work-
load.”

Whether the worker’'s autonomy and con-
trol are increased or decreased on the job can
depend on how the automated system is de-
signed. This can be seen, for example, in some
of the automated collection systems being used

-“Michael J. Smith, B.G. F. Cohen, and [..W.Stammerjohn,
“An Investigation of Health Complaints and Job Stress in Video
Display Operations, " Human Factors 24:4, 1981, pp. 387-400;
Gunn Johansson and Gunnar Aronsson. “Stress Reactions in
Computerized Administrative Work' Reports for the Depart-
ment of Psychology, University of Stockholm, Supplement 50,
1980.

“Note the example cited in B.C. Amick and D.D. Celen-
tano, “Human Factors Epidemiology: An Integrated Approach
to the Study of Health Issues in the Off ice,” Human Aspects
in Office A utomation. B.G F. Cohen (cd. ) (Amsterdam: |+; Isevier
Science Publishers, 1984), pp. 153-166.

“R.Feldberg and E. Glenn, “Technology and Work Degra-
dation: Effects of Office Automation on Women Clerica Work-
ers,”'Machina Ex Dea: Feminist Perspectives on Technology
(New York: Pergamon Press, 1984).
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both by private firms and government agen-
cies. Often these are implemented in a way
that reduces autonomy. Under a manual sys-
tem, the individual worker had some discre-
tion about which account to pursue, when to
start a new file, or how often to call. Many
automated systems make all those decisions.
The system makes other decisions as the work-
er keys new information into the files during
telephone calls with the delinquent accounts.
The worker’s individual assessment of priori-
ties or intuitive judgments of which people are
most likely to respond to extra cajoling be-
come less important. The automated system
determines when, how often, and how long each
call should be. Sometimes the worker has no
understanding of the whole case, except through
the notes provided by the system. Under a
manual system, a worker ends each day with
a big pile of completed work and a sense of
accomplishment; a machinepaced system may
continue to send new work at the same rate,
no matter how much is accomplished.

On the other hand, if designed differently,
the same sort of system can maintain worker
autonomy and control while providing the ad-
vantages of a computer-based information sys-
tem. For example, work can be bundled so that
one worker, or a team of workers, follows a
certain set of accounts from beginning to end,
and has the satisfaction of seeing the big pic-
ture in each case. If the system is modifiable
by the user, so as to give some discretion about
timing and duration of tasks or to allow use
of individual expertise, it can offer the best
features of both the manual and automated
systems. Autonomy is not directly tied to the
technology and is related to characteristics of
the organization and the work process prior
to automation.

Changes in the work process can lead to a
redistribution of tasks, which may either re-
duce or increase workload for clerical work-
ers. Where professionals and managers have
begun to do most of their own keyboard work,
or where keyboarding is sent to a word proc-
essing pool, secretaries may find their typing
load considerably reduced. How this change
is handled depends on managerial and indi-

vidual decisions. In one OTA case study site,
a New York City office, secretaries organized
themselves to solicit overflow typing from
other departments.

In the case of one Wall Street law firm, le-
gal secretaries found they were losing their
keyboard work to the word processing pool
and their lawyering’ tasks to paralegals. As
a result, their work is generally now limited
to performing “primarily those nonroutine
tasks that involve social skills, time emergen-
cies, and multiple contingencies, ” such as field-
ing phone calls, gatekeeping, coaxing rush jobs
through the bureaucracy, etc. The firm has
made a deliberate effort to reduce the number
of secretaries and to eliminate the one-sec-
retary-one-attorney relationship. Increasingly,
secretaries work for more than one attorney
or as members of small clusters in teams with
other secretaries. *

The allocation of tasks is a management de-
cision. In the case of the law firm, business
and economic factors moved management to
allocate tasks in a new way. A centralized word
processing pool appeared to minimize capital
costs and ensure maximum use of equipment.
Technology helped make the reallocation of
tasks possible, but did not guarantee it. The
other change in the legal secretaries’ work had
more to do with accounting procedures than
with technology; “lawyering™ work done by
paraprofessionals is billable to clients, but the
same work done by legal secretaries is consid-
ered an overhead expense. Economic factors
motivate both the acquisition of new technol-
ogy and the assignment of work.

For secretaries at one major bank the in-
crease in workload relates not to fragmenta-
tion, but to the addition of new and interest-
ing tasks. When personal computers were
introduced into their work unit their keyboard-
ing duties did not decline; the unit withdrew
from the typing pool it had used previously,
making secretaries responsible for more key-

-'Mary C. Murphree, ‘‘Brave New Office: The Changing
World of the Legal Secretary, " My Troubles Are Going To Have
Trouble With Me: Everyday Trials and Triumphs of Women
Workers, K. Sacks and D, Remy, feds.} (New Brunswick, NJ:
Rutgers University Press, Douglas Series, 1984).



boarding. At the same time, the secretaries
discovered that the statistical packages and
databases available on their terminals allowed
them to do some types of work previously done
by professionals. They found this work an en-
joyable challenge and do not wish to give it
up, even though it increases their workload. 24

Job Ladders and Mobility

Changes in job content may affect career
mobility within organizations (internal labor
markets) as well as mobility within the econ-
omy at large (external labor markets). In many
firms employees have the possibility of mov-
ing up job ladders within the organization—
acquiring new skills, assuming greater respon-
sibility, and receiving higher compensation.
The development of these opportunities and
the cultivation of this internal labor market
has been very important to some firms. Some
indeed consider the experience of working up
through the ranks, with its concomitant un-
derstanding of internal operations and dem-
onstrated loyalty to the firm, to be more im-
portant than any amount of outside training.
These firms may have a policy of filling cer-
tain positions only through promotions rather
than from outside.

Both company policy and the shape of the
job ladders may change over time due to any
number of factors, including technological
change. What will be the impact of those
changes directly related to office automation,
or to the changes in work process or job defi-
nition permitted by technological change?

On the one hand, the fragmentation of work
into a multiplicity of narrowly defined jobs
has traditionally aroused concern about the
availability of “good” jobs. On the other hand,
the prospect that office automation may lead
to more standardized jobs raises concern about
potential polarization of job opportunities into
low skill, low wage and high skill, high wage
jobs with breaks in the job ladder between
them.

The import of diminished mobility must be
judged relative to the context, which includes

‘B.C.Amick and J. Damron. op. cit., Pp. 439-415.
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both internal and external labor market con-
ditions. In many industries, internal job lad-
ders have been significant factors in the past.
Capable and ambitious workers could learn the
industry from the ground up, coming in as cler-
ical workers and working their way up through
lower level supervisory (or paraprofessional)
jobs into management levels. In the insurance
industry, for example, clerical workers might
become raters and later underwriters.”

Some technologies provided a natural learn-
ing sequence so that workers learned on the
job how to carry out more complex tasks and
operations. Firms that anticipated future
growth wisely saw to it that there were pools
of workers at the various intermediate skill
levels available for promotion so that expan-
sion could be smooth and free of external la-
bor market constraints. ”

The insurance industry traditionally selected
and trained managers from within the indus-
try, usually from within the firm. In other in-
dustries too, such as retail trade, the internal
job market was the most significant and em-
ployers provided much formal and informal
training for lower level employees. Although
the messenger-to-manager or clerk-to-CEO
paths were trod to the end by very few, the
possibility that a combination of diligence,
striving, and luck could take one to the top
was a powerful motivating factor.

Some researchers have suggested a grow-
ing trend in recent decades to externalize both
training and recruitment. In other words, em-
ployers are depending more on lateral recruit-
ment of managers and skilled workers trained
in colleges and business schools. “ This also

* It has been pointed out by several researchers that this
job ladder worked well only for male clerical workers before
the early 1970s, women clerical workers seldom made the climb.
Under pressure of equal opportunity initiatives this became
a significant job ladder for women in the 1970s, but is now
said to be truncated by the automation of rating and routine
underwriting.

-*Eileen Appelbaum, School of Business Administration,
Department of Economics, Temple University, personal com-
munication, Feb. 5, 198,5.

See for example, Thierry J. Noyelle, “Employment and
Career opportunities for Women Minorities in a Changing Econ-
omy: The K xperience of Large and Medium Sized Firms, ” Con-
servation of Hu man Resources, Colu mbia University,.J anu ary
19N3,
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applies to lower level workers, because of the
longer years of schooling for the general pop-
ulation and the growing availability of vo-
cational schools and community colleges, em-
ployers can rely on the public sector for training
once provided within the firm. For those who
cannot or do not get that training and educa-
tion—for reasons related to socioeconomic con-
ditions, culture, talents, or the driving neces-
sity of earning a living early in life—a critical
alternative path to better jobs is being eroded.

Office automation could further weaken and
truncate internal job ladders by completely
automating some of the jobs that provided the
intermediate rungs, and by encouraging em-
ployers to rationalize, simplify, and narrow
tasks so that workers learn about only smaller
and smaller fragments of the total work of the
organization. This also makes the individual
worker less and less valuable to the employer
since he or she can be readily replaced by others
who require only the briefest training, or have
already learned the same simple procedures
in other firms or other industries. Their skills
are, in other words, fully standardized.

This tendency from one perspective in-
creases the mobility of workers, who can move
relatively easily from one firm to another or
from one industry to another with fully trans-
ferable skills. But it does not increase their
upward mobility at the same time. If the sup-
ply of lower level jobs shrinks and the supply
of higher level jobs increases, such workers
may not benefit because the higher level jobs
are likely to be filled laterally, with people who
have had the benefit of higher education—or
more recent education.

Some researchers believe these trends are
leading to a polarization of the labor force into
low skill, low paid jobs and high skilled, high
paid jobs, with few opportunities in between.
Empirical evidence regarding any economy-
wide trend toward job polarization within orga-
nizations gives conflicting signals. Polariza-
tion of jobs has occurred in such office-oriented
industries as banking and insurance; exam-
ples are provided in previously cited research
by Baran and Appelbaum. Conditions in those

industries are not necessarily generalizable to
general office circumstances, where initial
staffing patterns are different and motivations
regarding job design are also different. In
many general office environments with lower
levels of clerical employment (the extreme be-
ing the one-secretary office) office automation
is not driven as strongly by the objective of
immediate reductions in force. In many such
offices, there is perhaps a stronger need for
guality improvement, greater timeliness, and
workload leveling. The result could be a greater
tendency for job enhancement and possibly
improved internal job ladders.

Many people advance their careers by mov-
ing from one organization to another. Thus,
the external labor market is also a source of
opportunity. In professional, technical, and
managerial occupations, advancement by mov-
ing between organizations, as well as by mov-
ing within them is relatively common. A study
of occupational mobility noted that most job
changes during the study period occurred
within the same major occupational group,
especially for both male and female profes-
sionals.* Indeed, mobility of these personnel
seems to be the foundation for the employ-
ment agency and placement business.

Although some people can advance readily
via the external labor market, some groups
find that more difficult. In many cases, a
change in jobs does not reflect advancement.
It was noted in the previously cited occupa-
tional mobility study that a relatively high
percentage of women who had recently moved
into manager or sales positions had previously
been clerical workers. However, the largest
group of women changing jobs were those who
moved from one clerical occupation to another.”
For lower level clerical workers, advancement
through job changes is likely to require for-
mal, external training, if on-the-job acquisi-
tion of skills needed for higher level positions
is diminished. A reduction in intraorganiza-

*Ellen Sehgal, “occupational Mobility and Job Tenure in

1983, " Monthly Labor Review, October 1984, pp. 18-23.
“Ibid.



tional career ladders is a shift in training bur-
den from employer to employee. That burden
is aggravated inasmuch as access to good edu-
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cation and training is uneven; job opportuni-
ties may be increasingly tied to social class
or economic means.

ORGANIZATIONAL STRUCTURE AND RELATIONSHIPS

Changes in the structure of organizations
related to introduction of office automation
can be influenced by economic, environmental,
or cultural considerations, in addition to tech-
nology. Managerial strategies-upper level de-
cisions about the organization's goals and the
role of technology and of people in achieving
them—are probably the major considerations.

Formal structural changes (i.e., something
that would be noticed on the organization
chart) might take place during implementation
of office automation or shortly afterwards, per-
haps reflecting a change in the work process.
For instance, in some firms, the creation of
administrative centers and the aggregation of
all support personnel in word processing pools
accompanied the decision to adopt office auto-
mation technology. On the other hand, change
may not be reflected formally at all, but may
only be seen as changes in communication pat-
terns or in power relationships between groups
or departments.

Organizational effects often take place over
a period of time, as part of an evolutionary
process. As familiarity with technology and
its capability grows, structural changes may
be introduced that allow the organization to
take better advantage of those capabilities.
New product lines made possible by the tech-
nology may emerge, which in turn give rise
to new work groups or departments.

Power and Access to Information

Early research on the computerization of
organizations suggested that introduction of
computing appeared to change power relation-
ships, and a central preoccupation of research
in the 1970s, was whether computers led to
growing centralization of power among upper
level managers. The sources of organizational

power include such things as control over re-
sources, information, critical technical skills,
or coping capability .30 As control over the com-
puter offered senior management many of
these things, some researchers predicted that
computerization would increase the centrali-
zation of decisionmaking power.

These studies were done for the most part
in the era of mainframe computers. However,
even in the age of personal computing and dis-
tributed processing, there may be reason to
believe that integrated information systems
can aid in the centralization of organizational
power. Possible routinization of middle man-
agement work, through dependence on com-
puter-based information systems and decision-
support models, was discussed earlier. Some
researchers have pointed out that any worker
whose job becomes more routine becomes less
powerful, less able to offer a unique contribu-
tion to the organization. While middle man-
agers may retain responsibility y for making cer-
tain decisions, their range of choices could
become more rigidly circumscribed by the as-
sumptions inherent in their decision-support
system. Their authority could be accompanied
by increased supervision and control, as higher
level management will have access to the same
information and decision aids.” Another ex-
pert has suggested that “paradoxically, [cen-
tralization] may be manifested by locating de-
cisions at lower levels but controlling decision
outcomes through the provision of perform-
ance records. “3* It has been suggested that
the widespread use of integrated office auto-

“' Jeffrey Pfeffer, Power in Organizations (Marshfield, MA:
Pitman Publishing Inc., 1981), p. 274.

“M. Lynne Markus. Systems in Organizations: Bugs and
Features (Boston, MA: Pitman Publishing Inc., 1984), pp. 52-53.

“Daniel Robey, “Computer Information Systems and Or-
ganizational Structure, * Communications of the ACM, October
1981, pp. 619687.
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mation systems reduces the need for middle
management and could ultimately lead to a
flattening of some organizational pyramids .33

The concept of centralization is too simple
to describe all the possible changes in power
relationships that might result from the in-
troduction of office automation. Organizations
are not monolithic; different departments,
work groups, or factions may be affected dif-
ferentially.

A set of case studies found that introduc-
tion of automated production scheduling sys-
tems into Danish plants altered the power rela-
tionships among management groups because
of differential access to information. The plants
had a matrix organization, with major deci-
sions being made by interdepartmental teams
of production planners, production managers,
and plant managers.* The new computer-based
production planning system was ‘owned’ and
mainly used by production planners. It seems
to have concentrated up-to-date knowledge in
their hands, thus giving them greater power
over production decisions and higher status
as compared to production managers and plant
mangers. These shifts of influence were evi-
dently unintended by the designers of the sys-
tem. One expert® in interpreting the same
study, points out that this concentration of
power caused the matrix arrangement to lose
some of its anticipated effectiveness, although
it was still retained, largely for symbolic or
ideological reasons.

In one of the OTA case studies, Aircraft In-
struments Plant, the introduction of the MRP
Il planning and scheduling system seems to
have given greater power to production-sup-
port office workers while taking some discre-
tion away from the supervisors on the factory

* Rolf T.Wigand, “Integrated Communications and Work
Efficiency: Impacts on organizational Structure and Power, ”
paper presented at the International Communication Associa-
tion Annual Convention. Honolulu, Hawaii, May 22-27, 1985,

. 16.

P “N.Bjorn-Anderson and P. Pederson, “Computer Systems
as a Vehicle for Changes in the Management Structure, | nfor-
mation Systems Research Group, University of Copenhagen,
Working Paper 77-3, 1977. Cited in Rob Kling, “Social Analy-
ses of Computing: Theoretical Perspectives in Recent Empiri-
cal Research, " Computing Survey 12 (March 1980), pp. 61-110.

Robey. op. cit.

floor. (See appendix B.) While access to up-to-
date information is partly responsible for this
shift, even more important is the ability to
act on information. Under the new system,
only production-support staff have the author-
ity to override the system when the automatic
response would be inappropriate. Because of
the complexity of the work and also because
of some conceptual problems in the system’s
design, such conditions arise frequently. Pre-
viously, factory supervisors might have dealt
with exception conditions on their own author-
ity, but now they must request permission
from production support.

On the other hand, where shifts in relative
power are inappropriate to the “corporate cul-
ture” of any organization, management has
the option of reinforcing existing lines of au-
thority and modifying the automated system
to ensure that change does not take place.

One example is that of a military organiza-
tion that replaced its manual logistics system
with a computerized one. Under the old sys-
tem, senior officers received requests for equip-
ment transfers and had junior officers to
compile a detailed report on which to base a
decision. The junior officers gathered informa-
tion for these reports through written docu-
ments and through telephone contacts with
a network of supply officers at other installa-
tions. With the new system, the junior officers
worked at computer terminals with on-line ac-
cess to information about the location and sta-
tus of equipment, a decision-support system
to calculate least-cost routing, and the means
to implement transfers. Because the junior
officers had timely and complete information,
people began making requests for equipment
directly to them rather than going through
proper channels, and the junior officers some-
times could not resist the temptation to re-
spond, even though they did not have author-
ity to do so. Senior officers attempted to have
the new system removed. In the end it was
retained, but it was redesigned so that junior
officers were unable to take action based on
their decisions.”

‘\Igirkus op. cit., p. 74.
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Many firms are using integrated databases,
and employees at various levels need access
to it in order to do their jobs. However, access
to different parts of the database can be strati-
fied so that existing organizational lines of au-
thority are not threatened.

End-User Computing Power

Since one source of power is control over re-
sources and since the computer itself (or what
it can do) is a resource, there has been some
dispersal or shifting of power in many organi-
zations. Only a few years ago computers were
a scarce resource; data processing profes-
sionals usually acted as gatekeepers between
all other departments and the computer, and
thus were in a position of power. Over the past
5 to 10 years, with the declining cost of elec-
tronic hardware, computer power has become
much more widely dispersed throughout many
organizations.

High costs of computer equipment used to
make centralization more attractive. Lower
prices, increased capabilities, and the ability
to link workstations in networks now make
it possible for firms to disperse data process-
ing and word processing capabilities. This does
not necessarily mean that the word process-
ing pools have disappeared (although they
have in many firms) but that word processing
capability is now available to private secre-
taries, receptionists, professionals, and others.
Nor are centralized data processing depart-
ments likely to disappear, as many organiza-
tions continue to need the power of mainframe
computers and the expertise of computer
professionals. However, the ability to do a
growing variety of data processing activities
can now be brought directly to every profes-
sional and manager.

In some organizations there maybe an over-
all strategy to keep centralized control over
computer resources, to maintain compatibil-
ity between systems, to make sure that per-
sonal computer users can access databases,
etc. This function may be performed by the
data processing department or by some other
office automation group. Where some other

group is designated, turf difficulties with the
data processing department have often arisen
with the continuing convergence of word proc-
essing, data processing and communication.
In one Fortune 500 company, conflict between
the data processing department and ad hoc
office automation group was finally resolved
when the office automation group was assigned
responsibility for managing all resources for
data and word processing within the firm. The
data processing department was limited to pro-
viding data processing services for external
clients .37

In many cases, organizations have acquired
office automation, especially personal com-
puters, without a grand plan, in response to
grass roots decisions at the individual or de-
partmental level. Later attempts to standard-
ize or to centralize control of the organization’s
information resources inevitably result in bat-
tles when different kinds of equipment or dif-
ferent philosophies of operation have already
become entrenched. No system is perfect for
everyone’s needs, and many groups may want
to influence the development of office auto-
mation systems to make them most suitable
to their own needs or most acceptable from
their own bias.

Communication

Additional organizational implications of of-
fice automation are related to their effects on
communication within organizations. An in-
teresting sidelight on the case involving the
military logistics office is the way in which
the new system changed communication pat-
terns. The senior officers were “left out of the
loop, ” when supply officers began contacting
junior officers directly for equipment trans-
fers. In addition, however, the flow of infor-
mation reversed along the junior officers net-
work of telephone contacts. The junior officers
had created these networks to call out for in-
formation. However, once the on-line system
came into place, the junior officers became a
source of systemwide information. Their form-

“Ginger Levin, “Excellence in Information Resource Man-
agement, ” GHL Inc., Washington, DC, 1984.



er informants made use of the same telephone
network, with its established informal work-
ing relationships, past favors, friendships, etc.,
to call in for information or for emergency
equipment transfers.

Changes in communication patterns maybe
at the base of many of the organizational
changes associated with office automation,
simply because communication is such a ma-
jor part of white-collar workers’ jobs. Man-
agers, especially, spend a large portion of their
time communicating. It is estimated that from
46 to 77 percent of their day is spent in oral
communication, including both telephone con-
versations and face-to-face meetings.”

The introduction of new pathways of com-
munication may bypass traditional gatekeepers
and make profound changes in “who talks to
whom. ” Although some researchers have pre-
dicted that full access by many workers to a
linked electronic system could lead to a com-
plete reshuffling of power relationships, giv-
ing most power to those with access to the
system, * there is little evidence that formal
hierarchies are greatly affected by innovations
like electronic mail and messaging. In fact,
these systems are often constructed in such
a way as to reinforce the existing hierarchy,
e.g., automatically sending information copies
to managers of all their subordinate’s mes-
sages, but not the other way around. There
are some anecdotes of superiors using the sys-
tem to intensify pressure on subordinates (“I
requested that information an hour ago! Don't
you check your messages?”). In addition, even
in a completely wide open system, where every-
one theoretically has access to everyone else,
it is doubtful that everyone has something use-
ful to say to everyone else.

However, there are cases where use of an
electronic mail system has lead to the under-
mining of an organization’s traditional hier-

‘Margarethe H. Olson, “ New Information Technology and
Organizational  Culture,” MIS Quarterly Special Issue 198,2,
pp. 71-92.

“See for example, Carol T. Gaffney, “The Impact of office
Automation on Power in organizations, " Proceedings of AFIPS
Office Automation Conference, Philadelphia, February 1983.
pp. 216-21'7.
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archy and authority structure. In one exam-
ple, members of a disbanded project team used
their firm’s electronic mail system to continue
work on an abandoned project, eventually con-
vincing management to revive it. At the same
firm, the electronic mail system became a
means of exchanging complaints and criti-
cisms about management.” More recently
there have been other reports of electronic mes-
saging systems being used for “flaming, or
emotional outbursts related to organizational
or other problems .41 Such “subversive” use of
electronic mail probably depends a good deal
both on corporate culture and on the configu-
ration and capabilities of the system. Anec-
dotes from other firms suggest that their elec-
tronic mail is never used for complaints or any
communication with implications for internal
politics because electronic messages are more
easily traced than paper ones.

It is not yet clear how effectively electronic
messaging will replace face-to-face or telephone
communication. Early evaluations have not
shown consistent patterns of replacement of
telephone, face-to-face, or written messages
with electronic messages across organizations.
At some organizations, as at OTA case study
site Company XYZ, electronic mail has been
consciously rejected because personal commu-
nication is considered important to the cor-
porate culture. In another OTA case study,
Office of the Special Trade Representative, in-
ternal electronic mail is used extensively for
circulation of documents for comment and it
would be used externally if other agencies were
equipped.

Many managers do not use electronic mail
extensively to replace face-to-face meetings or
telephone calls. This may be attributable to
two factors. First, use of the technology may
interfere with the personal management style.
Second, there may be dissonance between the
electronic system and the type of information
being transferred. In one study, over one-third
of the messages exchanged in face-to-face or

“Tlarkus, ‘p. 60, citing Ralph Emmett. “VNET or Gripe-
net? Datamation, November 1981, pp. 48-58.

' “Con\ versations by Computer, " Flectronic Services Un-
limited, October 1984.



116 . Automation of America’s Offices

telephone meetings contained ‘soft informa-
tion, that is, they conveyed opinion or conjec-
ture. It is possible that messages of this sort
cannot be effectively communicated through
electronic mail.” Another researcher has noted
that teleconferencing also is more successfully
used for giving or receiving factual informa-
tion, and less so for complex tasks like bar-
gaining and persuasion.“These factors make
it likely that these technologies are more likely
to reinforce existing trends in the organiza-
tion rather than to bring about radical changes.

Major changes in the way people communi-
cate at work may come, not from electronic
mail, but from common access to databases
and to computer operations that control the
work process. If office automation offers em-
ployees new access to information, it can also
change their informal patterns of communi-
cation. For example, where coordination be-
tween work groups is taken care of in infor-
mal ‘hallway conferences’ among work group
members, there is opportunity for social in-
teraction as well as the exchange of work-re-
lated information. The introduction of an of-
fice automation system with a shared database
may allow these groups to accomplish coordi-
nation through the system, and the people may
no longer need to see one another for that
purpose.

At Aircraft Instruments Plant, an OTA case
study site, coordination through the system,
and the elimination of informal conferences
and negotiations, were clearly goals of the new
MRP 11 system. Although these goals have
not yet been achieved, the new system has
clearly changed patterns of communication
within the plant and its offices. Informal con-
ferences continue, but now a major purpose
of negotiation is to get permission to override
the system. (See appendix B for further infor-
mation. )

This integrative quality of computer sys-
tems, which when successful allows coordina-
tion without physical proximity, leads directly
to the subject of the next section.

‘-Olson, op. cit.
“Thomas Mandeville, “The Spatia Effects of Information
Technology, Some Literature,” Futures, February 1983, p. 67.

Dispersion of Work Activity

Perhaps the most powerful effect of the com-
munication features of office systems is the
ability to change the location and geographic
distribution of work activity. Once words,
data, or pictures have been converted to elec-
tronic form they can be sent to a device across
the room, across town, or halfway around the
world with almost equal ease. As a result, peo-
ple do not have to be aggregated in one place
in order to work in the same “office.

Traditionally, information-intensive services
have located in large cities where they have
the advantage of proximity to other organiza-
tions and people. To the extent that telecom-
munication can substitute for proximity, orga-
nizations will have many more choices in where
to locate. Many see this as leading to a more
geographically dispersed style of functioning
because:

... the increasing spread (and cheapness) of
telecommunication reduces the former exter-
nal economies of physical proximity, we see
the dispersal of corporate headquarters and
major white-collar operators like the insurance
industry from the decaying central cities to
the suburbs.”

Firms might minimize use of expensive big
city office space not only by locating in the
suburbs, but by moving to or establishing
branches in small cities or towns, or even in
foreign countries so long as a suitable work
force and an adequate telecommunications sys-
tem are available. The departments most likely
to be located in remote locations are those that
need little outside contact or that primarily
engage in routine communications.”So long
as coordination and integration of work can
take place electronically, there is no longer
much need for spatial proximity.

In a study of automation in the insurance
industry, it was pointed out that the centraliz-
ing and dispersing tendencies of automation
are complementary.” Procedures for insurance

“lbid.

* lbid.

“ Barbara Baran, ‘*Technological Innovation and Regula-
tion: The Transformation of the Labor Process in the Insur-
ance Industry, prepared for Technology- and Economic Tran-
sition Project, Office of Technology Assessment, OTA contract
No. 3433 -3610.0 Washington, DC, January1985.p.95.



rating, underwriting, and claims handling are
increasingly being standardized and auto-
mated. A recent trend has been to centralize
physically the databases on which these activ-
ities depend. Many insurance companies are
now consolidating their regional offices into
two or three highly automated regional cen-
ters. At the same time, these firms are dis-
banding some of their large centralized data-
entry pools. Data-entry work is being dispersed
to functional departments located in agencies
or field offices, connected by on-line terminals
to computers at the regional centers. Func-
tional units within the company can be in-
tegrated electronically through the computer
even if they are geographically distant. At the
same time, “because in all cases information
is being increasingly consolidated in central
master files, although access to it is prolifer-
ating and decentralizing spatially, decentral-
ized production is fully compatible with cen-
tralized direction and control.”

Spatial dispersion of office work could have
major effects on the labor force of the future
and could have differential impacts based on
race and class. Large data processing pools
often employ high proportions of minority
women in low-skilled clerical jobs. These are
the jobs that are increasingly being automated
away. The more highly skilled clerical jobs that

1 hici.
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remain will increasingly be located outside of
cities as organizations search for lower cost,
nonunionized or more highly educated labor.
In one insurance company relocation, labor
force characteristics were explicitly important
in the location decision—the company sought
to place its offices in communities where
women were “well educated, of German de-
scent, with unemployed husbands ‘—as these
were considered the most likely to put in a
good days’ work.”

There is probably a limit to how far spatial
dispersion can go. Most organizations are un-
likely to scatter branch offices across the coun-
try simply because office automation makes
it possible. Certain activities may not lend
themselves easily to dispersion. Because of the
unsuitability of telecommunications for activ-
ities like negotiating, persuading, or exchang-
ing soft information, “it is likely that some
critical mass of employees would have to re-
main near each other for face-to-face meetings.
In addition, other cultural, logistical, and cost
factors unrelated to the features of office auto-
mation may limit the number of separate in-
stallations.

“Baran and Teegarden, op. cit..pp. :]0-31.

‘“olson notes that this may he one reason why many
managers have not started using electronic mail to replace face-
to-face meetings. See Olson, op. cit.

IMPLEMENTATION

While advertisements are full of the prom-
ised benefits of office automation, there are
a vast number of horror stories about unsuc-
cessful attempts. The technological and or-
ganizational barriers to be overcome, the in-
ternal political battles that often must be
fought, the planning and redesign of work to
be done, are daunting. After hearing and see-
ing some of the things that can go wrong, those
responsible for bringing office automation to
their own organizations may consider an im-
plementation to be successful if it is not com-
pletely botched—if productivity does not plum-
met or employee turnover does not rise to the
ceiling.

Paul Strassman, formerly Vice President of
Xerox, noted that many organizations greatly
underestimate the organizational costs (as op-
posed to technological costs) of automation.
Organizational costs, for example, inefficiency
while learning new procedures, time lost for
training, time spent negotiating with peers
about new work processes, can add up to sev-
eral thousand dollars per employee in the first
year if properly noted and accounted for. *°
Where organizational issues like job redesign
and workflow restructuring have not been

"Paul A. Strassman, “The Real Cost of OA." Datamation,
Feb. 1, 1985, pp. 82-94.
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properly managed, organizational costs can
more than offset productivity gains expected
from new technology. A number of firms are
demonstrably worse off with automation than
they were without it, at least in the short run.
However, these new tools are becoming in-
creasingly available and increasingly neces-
sary for doing business in the present era. It
is possible to learn something from success-
ful implementations to avoid the problems ex-
perienced in horror stories.

The success of the introduction of office sys-
tems into an existing organization has been
found to depend on a number of circumstances
that surround the implementation. Although
various researchers disagree on the relative
strength of their influence, there seems to be
some general agreement on their importance
and direction.” These variables include the rea-
son for adoption, the involvement of key ac-
tors, the use of adaptive planning procedures,
level of user participation in planning and deci-
sionmaking, and training and incentives for
users, and training.

Reason for Adoption

In most discussions of successful installa-
tions of office systems, there was a clearly iden-
tified organizational objective. Organizational
goals involving improved outputs have been
associated with success more often than or-
ganizational goals defined only by cost reduc-
tion. Cases where a technological opportunity
was seized, without demonstrated organiza-
tional need were those where there was least
evidence of success.”

These findings are in line with admonitions
to tie system planning closely to the office’s
business function.” Where there is a clear un-
derstanding of the output to be produced and

"Tora Bikson, Barbara Gutek, and Don A. Mankin. “Im-
plementation of Information Technology in Office Settings: Re-
view of Relevant Literature, ” Rand Corp., Santa Monica, CA,
November 1981.

" Ibid.

“Michael Hammer and Michael Zisman, “Design and Im-
plementation of Office Information Systems, " Laboratory for
Computer Science, Massachusetts Institute of Technology,
OAM-005, May 1979.

the role of automation in improving that out-
put, there is a greater likelihood of selecting
and designing a system which achieves that
objective.

Although cost reduction can be an impor-
tant objective, a narrow focus on cost reduc-
tion alone may not have the desired results
if the organization’s goals and the work proc-
ess leading to the achievement of those goals
have not been thoroughly analyzed.

In the case of Company XYZ, an OTA case
study site, use of information technology was
seen as a competitive weapon, a means of both
cutting costs and increasing market share.
However, cost cutting was placed in context
of the type of work done at XYZ and the cor-
porate philosophy.

The goal was to replace old, rigid, batch-
oriented information systems and manual
technology with flexible cutting-edge elec-
tronic tools, and concurrently to give users
a renewed sense of power, insight and en-
thusiasm about their tasks, so as to improve
organizational performance.*

This focus on user needs led to the criterion
that any system selected should be manipula-
ble by users and should:

... augment the worker rather than automate
the work. Being able to ask good questions,
do insightful analyses, take the initiative, and
make a decision are emphasized as distinctly
human skills that computers can assist but
not replace.

While other firms will have different goals
and a different philosophy about the role of
their workers, analysis of organizational goals
and the role of computers in achieving them
is still important.

Key Actors

Another important element in successful im-
plementation is the “key actor. ” This can
sometimes be a top management official who

“Tora Bikson, Don Manken, and Cathleen Statz, “Individ-

ual and Organizational Impacts of Computer-Mediated Work:
A Case Study,” prepared for Office of Technology Assessment,
1985, p. 21.



clearly supports innovation, but in many cases
a “technological entrepreneur” somewhere be-
low the top level of the firm maybe the prime
motivating force in a successful introduction
of new technology. In some studies it has been
found that the role of the unit manager is es-
sential in successful implementation. *

Support and understanding of top manage-
ment are also crucial. In the case of XYZ, the
CEO was the inspiration behind the move to
automation, although actual responsibility was
delegated. Having management support guar-
anteed needed resources and also provided
guidance in developing a system that matched
corporate philosophy.

On the other hand, lack of top management
support seems to have aggravated some of the
problems in the Aircraft Instruments Plant
case study. For example, insufficient funds and
time for training, both of which undercut the
success of the implementation, were probably
related to lack of senior management under-
standing of the need. Senior management did
not ease production quotas when the new sys-
tem was first introduced, even though it would
be reasonable to expect some decline in produc-
tivity as people learned to use the system. Fur-
ther, ongoing performance measures were not
modified to fit the scheduling process inher-
ent in the system. Thus, toward the end of
each month managers all scrambled to bypass
the system and manually schedule projects
with high dollar value but low priority, in or-
der to meet dollar quotas. This is likely to con-
tinue as long as management priorities and
system priorities are in conflict.

Adaptive Planning

A planning process that is flexible and con-
tinuous, both before and during introduction,
also seems to be associated with successful
implementation. It is inevitable that both the
organization and the system will change some-
what in the process of implementation. A plan
“set in concrete, which cannot be modified
to accommodate changed user needs or new

Ibid,; and Bikson. Gutek. and Mankin, op. Cit.
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information, can seldom be successful. In some
cases, with sufficient flexibility on the part
of the planners and the users, even a “drop
it in their laps’ approach to implementation—
one where users have minimal involvement in
planning—can work. A generic system can be
modified to fit an organization needs during
the early days of operational use. However,
users may not be sufficiently flexible, and
adaptability may not be the only requisite for
success.” In general, research in t he literature
as well as “how to' articles in the computer
and management trade press agree that in-
volving users in the planning process is highly
desirable.

Users in’ the Implementation Process

There are at least three areas where users
must be taken into account—design and im-
plementation, training, and incentives for
users. Before the user can be adequately in-
volved in the process, however, it is necessary
to ask “who is the user?”

Although the term “user-driven” is often
used in designing office automation equip-
ment, there are several conceptions of who the
user is, and it is not always clear which ‘user’
is being addressed or represented. Wynn points
out at least three levels of ‘user. " One is the
organization or department that intends to de-
velop an automated system. Another is the
person or group of people within the organiza-
tion with the authority to make decisions about
the purchase of equipment. This is often the
“user” that the vendor is trying hardest to
please. The third is the “end user, ” that is,
the person who actually operates a computer
or terminal. The needs, opinions, and level of
knowledge about office practices of these dif-
ferent types of user are not necessarily identi-
cal; they may not even be in harmony in some
cases.

“Ron H. Epstein, “An Approach to Inb-educing and Evalu-
ating Automated Office Systems, Electronic Office: Manage-
ment and Technology (Pennsauken. NJ: Auerbach Publishers.
1980).

‘Eleanor H.Wynn, “The User as a Representation Issue, ”
Proceedings of the Hawaii International Conference on Sys-
tem Sciences, 1983.



120 . Automation Of America  Offices

User Involvement in Design
and Implementation

Successful implementations of office auto-
mation technology tend to include users of all
types in the process. While there maybe some
difficulties in involving future end users in sys-
tem selection when they are not yet familiar
with computers, there are benefits to be de-
rived from the investment of time and effort
necessary to bring them up to speed. No one
knows better than the actual end user exactly
what he or she does and how it might be done
better. User needs may not be well understood
by system designers or vendors, or even by
managers in the same firm. Attempts to di-
vine needs without asking can too often lead
to the use of social stereotypes (clerical work-
ers do not make decisions, managers will not
type) instead of fact. Getting the user perspec-
tive early in the planning process can save
costly retrofitting or other problems later.
Methods for involving the users in the design
process can include interaction with the en-
tire user community by collecting design data
through surveys and polls, or by having user
representatives on the design task force or
committee.

Finally, involving users in the design proc-
ess can help to overcome some of the resist-
ance to use of new systems often classified
as “fear of computers, ” “technophobia,” or
simply “fear of change. While some have as-
sumed that certain types of people “naturally’
resist new technology (e.g., older workers, less
educated workers, etc. ) Wynn notes that:

The hidden assumption in these notions is
that the reason people may not rush to be new
users of technology is a) psychological rather
than rational in nature; b) the fault of the user
not of the equipment. Both of these assump-
tions, if acted upon, cause development orga-
nizations to do nothing at all to solve the prob-
lem, to go ahead and design as they see fit
and see if people can be forced to use the re-
sulting system, or to go to great lengths to
cater to the users’ supposed psychological and
cognitive incapacity, mostly by trying to “ad-
vertise away” the problem.*

“Eleanor H. Wynn, “'Linking User Responses to the De-

sign Chain, AFIPS Office Automation Conference, San Fran-
cisco, Apr. 5-7, 1982.

Several studies have shown that what man-
agers or system designers sometimes perceive
as clerical workers’ irrational fears of technol-
ogy are actually very rational concerns. Wynn
found in open-ended interviews at several firms
that clerical workers were concerned, for ex-
ample, that they might not be able to learn
the system, that the equipment chosen was
wrong for the job, that new measures of job
performance were wrong for the job, that they
might lose their jobs and be unemployed. She
concluded that “people can be seen to resist
not change itself, but change for the worse. ***

Managers often do not perceive these spe-
cific concerns, but view them as generalized
irrational fear. In one survey of Fortune 500
firms, over half (57 percent) of the managers
attributed employees’ apprehension about new
systems to general, unfocused fear, while only
8 percent attributed it to fear of computers
and 4 percent to skepticism about manage-
ment's ability to manage the change. On the
other hand, only 20 percent of clerical work-
ers attributed other workers’ apprehension to
general fears. Most (30 percent) identified con-
cern about computers—presumably fear of be-
ing unable to learn to use the new system.
About 25 percent cited skepticism about man-
agement choices, and 22 percent cited job secu-
rity as the major worry.”

Training

Training employees to use automated equip-
ment is essential to making most effective use
of it, and most researchers agree that the im-
portance of training to a successful implemen-
tation cannot be overemphasized. As Strass-
man notes, “Training, training, training: these
are the top three priorities to changing work
in the automated office. * A training plan is
a necessary part of the implementation plan
when an organization begins using office auto-
mation system. In addition, continuing efforts

‘Ibid.

" Research and Forecasts, Inc., The Kelly Report on People
in the Electronic Office II: How Office Workers View Automa-
ion (Troy, MI: Kelly Services, Inc., 1983), p. 10.

“‘Paul A. Strassman, Information Payoff: The Transforma-
tion of Work in the Electronic Age (New York: The Free Press,
1985), p. 81.



are necessary—for training new employees and
for upgrading the skills of current ones.

An adequate training program may often
constitute one of the major costs involved in
introducing automated office equipment. Un-
fortunately, many firms grossly underestimate
the need. In a number of surveys, workers and
managers in automated offices have cited lack
of adequate training as one of the major prob-
lems related to the implementation of office
automation equipment.®Training is discussed
in more detail in chapter 3.

Incentives for Users

The introduction of new technology can
cause, or at least be associated with, changes
in the way people do their jobs; in the way
they interact with other people; and in the
amount of power, authority, and self-deter-
mination, they have at work. To the extent

‘ -See for example, Honeywell Technalysis, Office Automa-
tion and the Workplace, Honeywell, Inc.. November 1984; and
Kelly Services.Inc., The Kellv Report cm People in the Elec-
tronic Office, results of surveys performed by Research and
Forecasts, Inc.. three volumes, 1984.
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that people perceive the changes associated
with a new system as changes for the worse,
“disimplementation’ or damaging resistance
can result. Many successful implementations
have featured incentives to encourage users
to accept the new system, acquire new skills,
or accept changes in the social or organiza-
tional context. While benefits for the firm, such
as increased productivity, may be important
to some workers, more personally relevant re-
wards are also important, for example higher
wages, opportunity for other training or ad-
vancement. However intangibles such as pro-
tecting the worker’s self-esteem are also ex-
tremely important. In this regard, involving
workers in the change process can in itself be
an incentive.

[The employee] should see himself as the
master of the machine, not its servant; not
as a victim of the office design, but as a par-
ticipant in it . . . When invited as collabora-
tors, many office workers will respond with
enthusiasm to office system automation. *

‘ Hammer and Zisman, op. cit.,, pp. 34-35.
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Office

Chapter 5
Automation and the
Quality of Worklife

This chapter is concerned with the individ-
ual in the office and the way in which office
automation affects the individual's quality of
worklife. A traditional definition of the qual-
ity of worklife is “the degree to which mem-
bers of a work organization are able to satisfy
important personal needs through their experi-
ences in the organization.” The relationship
of the worker to the office environment affects
health, well-being, and productivity. Office
automation changes the physical and psycho-
social dimensions of the workplace and the
work process.

Of the many characteristics of the office, no
one factor is the sole determinant of quality
of worklife, especially not technology; but tech-
nology can change the social processes in-
volved in producing an output or the way a
person does a set of tasks. ‘This chapter con-
siders stress, office and workstation design,
the human-computer interface and the way
these relate to an individual’'s health, well-
being, and productivity.

The discussion is two-pronged; one empha-
sis is on how new office technologies affect
the quality of work life; the second is on pub-
lic policy. It focuses on factors that contrib-
ute to organizational effectiveness by improv-
ing work quality and quantity, reducing turnover
and absenteeism, and ultimately indirect la-
bor costs. ’

J. Richard Hackman and J. Lloyd Suttle, Improving Life
at Work: Beha vioral Science Approaches to organizational
Change (Santa Monica. (I\: Goodyear Publishing Co..1977),
p. 4.

Supporting arguments for these contentions are found in
Franklin D. Becker, Workspace: Creating Environments in Orga-
nizations ( New York: Praeger Publishers, 1981); Thomas G.
Cummings and Edmond S.Molloy feds.), Improving Produc-
tivity and the Quality of Work Life (New York: Praeger Pub-
lishers,1977): Arthur Rubin, The Automated Office—An Envi-
ronment for Productive Work, or an Information Factory?: A
Report on the State-of-the-Art (Washington, DC: U.S. Depart-
ment of Commerce, National Bureau of Standards, 1983). The
obsrvations in these materials are based on studies in both
blue-collar and white-collar settings and organizations of many
sizes.

An emerging policy debate concerns the risk
of illness and disease in office environments.
The evidence for the potential risks associated
with new office technologies is inconclusive.
However, heightened public concern and recent
workers compensation awards for VDT-related
illnesses indicate that a comprehensive and sys-
tematic examination of all office environment
exposures®should be carried out to determine
whether new office technologies are indeed in-
creasing a worker’s risk for illness or disease.

A systems approach to examining the ap-
plications of office technologies indicates that
there are many ways in which office automa-
tion is related to the quality of a person’s work-
life. Figure 5-1 shows the general framework
used in the analysis. The core relationships
are between the organization, the technology,
and the individual. The VDT is part of the
human-computer interface. The individual's
personality or characteristics can mitigate the
effects of office automation. For example, some
workers enjoy and are more productive in a
highly controlled office environment, while oth-
ers seek to maximize their own control over
the environment.

The arrows in the figure do not represent
causal relationships, but rather indicate pat-
terns of association. Ultimately, these patterns
may be found to be causal, but at present the
scientific evidence is not sufficient to deter-
mine causality. In some cases, the effect of
office automation may be contingent on another
factor, for example, the workers’' response to
some other characteristic of the office.

‘The concept of exposure in public health refers to the con-
ditions of the (work) environment that lead to the development
of illness or disease. For example, a person who smokes cig-
arettes exposes his her body to cigarette smoke. This can lead
to the development of lung cancer. In this chapter. exposures
to be discussed are the working conditions created by office
automation.

125



126 . Automation of America Offices

Figure 5.1 .—Characteristics of the Office Setting That
Can Contribute to an Individual’s Quality of Worklife
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The subjects discussed in this chapter are:

stress, and the quality of worklife;
health, illness, and disease; and
interventions, including office and work-
station design and labor-management re-
lations.

A discussion of labor-management relations
ends this chapter because many of the prob-
lems cited in chapters 4 and 5 can potentially
be solved or alleviated through some form of
worker involvement in the decisionmaking
process, such as collective bargaining.

SECTION I: STRESS AND THE QUALITY OF WORKLIFE

Stress is a term often used in both conver-
sation and scientific debate to describe trouble-
some experiences in daily life, ranging from
the illness of one’s child to an acrimonious ses-
sion with the boss. Some stress is routine, the
daily hassles of work. But, typically, events
that precipitate stress responses alter or in-
tensify daily routines and roles of worklife.
Characteristics of office automation that lead
to changes in the work role can thereby pro-
duce stress responses in the worker.’

Work-related stress is the psychological or
biological response to conditions in the work
environment. Stressors are the conditions that
cause stress.’Stress can be either good or bad,
but “good” stress is usually called “challenge.”

‘Leonard 1. Pearlin, ""Role Strains and Personal Stress, ”
Psychosocial Stress: Trends in Theory and Research (New Y ork:
Academic Press, 1984).

A worker’s role is defined organizationally by the job
he/she occupies.

“This model of stressor and stress response is a common
model used and was originally developed by Hans Seyle and
Walter Cannon in the 1920s and 1930s. For a good overview
of this model of stress see, Hans Seyle, The Stress of Life (New
York: McGraw-Hill Publishing Co., 1956).

Office automation, by changing the conditions
of work, can elicit psychological and biologi-
cal responses; i.e., produce stress.

Psychological stress responses to working
conditions include challenge, boredom, anxi-
ety, mental fatigue, depression, satisfaction
or dissatisfaction, and feelings of security or
insecurity. Biological responses can include
chronic or periodic arousal,’muscle fatigue,
headaches, and psychosomatic symptoms.
This list is not exclusive. Any of these can oc-
cur among office workers. Office automation
offers the organization a unique opportunity
to create working conditions that challenge
the individual worker and at the same time
decrease the frequency of adverse stress re-
sponses. *

Chronic arousal refers to neural, hormonal, and immuno-
logical responses to external stimuli. In many instances the
term neurohormonal arousa is used to refer to these distinct
stress responses to indicate the controlling role played by the
brain in initiating them.

“Traditional stress models emphasize that stress responses
follow a U-shaped curve. Too little environmental stimulation
leads to underload and stress responses such as boredom. Too



A stress response sometimes comes from an-
ticipation of an event as much as from the
event itself. The anticipation of a computer
going “down,” for example, can produce stress
responses. New technologies often lead to new
and conflicting expectations.

The term “technostress” has been used to
describe consequences of office automation:

Technostress is a modern disease of adap-
tation caused by an inability’ to cope with new’
computer technologies in a healthy’ manner-.
It manifests itself in two distinct but related
ways: in the struggle to accept computer tech-
nology, and in the more specialized form of
overidentification with the computer.”

The stress response is not technologically
determined, although the word “technostress”
conveys that impression. Many conditions that
produce a stress response in the automated
office are not the result of the new technol-
ogy, and solutions to the problems can not
often be achievecl through modifications in the
technology. The consequences are contingent
on how an organization implements new of-
fice technologies. Most office workers look for-
ward to working on computer systems that
S(L)Jtpomate manual tasks they would rather not

Table 5-1 shows a list of conditions that pro-
duce stress. These stressors are not unique to
office work: they are also found, for example,
in factory work. In fact, some people talk about
the office becoming the factory of the future.

much stimulation leads to overload and responses such as muscle
fatigue. Somewhere in between is the ideal amount of environ-
mental stimulation that leads to a challenging response. There
is no standard data for determining normal responses, since
no consensus exists on how either the environmental stimuli
or the stress response 1s to be measured.

‘Craig Brod. Technostress: The Human Costs of the (Com-
puter Hevolution (Reading. MA: Addison-Weslev Publishing.
19R4).

The distinction must be made hetween satisfaction with
the job and satisfaction with the technology. Many workers
see the new technology as providing them with new skills and
opportunities. [t can also confer higher status. Others will ar-
gue that there is a "honeymoon effect " and, after a short-time
period the worker becomes dissatisfied. However. this may be
due more to characteristics of the job than the technology. Tora
K. Bikson and B.A. Gutek, Advanced Office Svstems: An Em-
pirical Look at Utilization and Satisfaction, N-1970-NSF-Rand
{Santa Monica, CA: Rand Corp., 1983).
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Table 5-1 .—Working Conditions Likely to Produce
Stress Responses in Offices

Working conditions in all offices:
Increased workload coupled w!th. a) hmlted job
control, expanded job control
Repetltive task(s} In the job
Machine pacing of work
Lack of time for training to acqulre new skills
Competing roles at work
Lack of careerop portunitiesintheorganizat10n

Working conditions in automated offices:
Electronic mon itoring as a form of supervision and
employee monitori ng
Electronic monitoring as a form of task feedback
Higher expectations for speed of work coupled with
computer system response delays
Off Ice work dependence on computer system and
system delays
The computer med 1 ationof work and/or the pro blems
with the human computer dialog
Social isolation with the primary 1nteraction the
computer
Increased social contact and soctal part ici pationvia
computer networks
COURCE Off e ¢ Tehr | gy aeces or ot

These conditions have always been felt in of-
fices; new technologies can intensify them.
They can also ameliorate them. Typically, the
adverse conditions occur together and espe-
cially affect lower level jobs. Most have been
associated with low job satisfaction or with
illness, Each can be alleviated with work re-
design strategies, contributing to better em-
ployee health and attitudes toward work.

Table 5-1 also shows a list of office condi-
tions characteristic of office automation that
produce stress that may permeate all levels
of the organization.

Sources of Stress

Factors that bring about stress include in-
creased workload, decreased control over work,
repetitive work, machine pacing, inadequate
training, ambiguity in role, consciousness of
limited career opportunities, computer moni-
toring of work, unattainable expectations for
speed, the abstraction inherent in computer-
mediated work, and increased social isolation.

Workload and Control

Office automation can increase the number
of tasks a person has to complete; increase the
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complexity of the tasks; speed up the pace;
or increase the amount of information needed
to complete a task.”’Even the change to an
on-line system from a batch processing sys-
tem can increase workload.”

These increases may or may not be transient.
The ability to modify work strategies is a co--
ponent of the worker's control over the job. ®
If the worker has the ability to modify his/her
work strategies, the adverse stress responses
can be buffered and transient. When the worker
has little control, the adverse stress responses
tend to persist. Workload and job control in
conjunction affect attitudes about the job, the
organization, and the worker’s health.

Computer-based communication networks
have been shown to lead to increased work-
load by making the transmittal of documents
easier and thus more frequent. This leads to
the professional having to sift through many
memos to find the relevant one; the case of
information overload. This also may be a tran-
sient effect that will disappear as the orga-
nization learns to utilize the system effectively.

A primary motive for office automation is
increased productivity, but many stress re-
sponses lead instead to increased absenteeism
and turnover (especially under good economic
conditions when jobs are plentiful). These re-
sponses have also been associated with de-
creases in performance and even with some
instances of sabotage.* To alleviate these prob-

“W’orklo~d is the level of demands the job places on the
worker. Technological change can lead to decreases in the
amount of time spent at a particular task. However, many
studies have documented that workload more often increases
with office automation: Jon Turner, Computers in Bank Cleri-
cal Functions: Implications for Productivity and the Quality
of Life, Ph.D. dissertation, Columbia University, 1980; Michael
J. Smith, et d., “’An InVestimation of Heath Complaints and
Job Stress in Video Display Operations, ” Human Factors, vol.
23, No. 4, 1981, pp. 387-400; Rob Kling, The Impacts of Com-
puting on the Work of Managers, Data Analysts, and Clerks,
Working Paper, Public Policy Research Organization, Univer-
sity of California, Irvine, 1978.

“Jon A. Turner, Computer Mediated Work: The Interpl