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Preface

Strikeng advances in microelectronic and telecommunications technology
have transformed maity worlds of work. These changes have revolutionized
information storage, processing, and retrieval, ‘with immediate and long-range
consequences forclerical work. Since women—nearly 13 millioi: ~f them—are
the overwhelming majority of clerical workers, they are and will be dispropor-
tionately affected by this type of technological change. Jobs may be created or
eliminated, but they have also been and will certainly continue to be trans-
formed. So far, knowledge about these large processes of change has been
scattered and incomplete. There is great need for more systematic evaluation
and understanding of this technological change and its specific effects on the
ccnditions of and opportunities for women’s employment.

Inlight of this need, the Committee on Women’s Employment and Related
Social Issues established its Pa~el on Technology and Womer:’s Employment in
March 1984. The tasks of the panel included gathering together what is now
known on the subject; identifying areas in which res~arch is most needed and
commissioning scholars to undertake research for the committee; preparing this
report, which discusses the available research and proposes both research and
policy recommendatic 1s; and organizing a conference to present the findings
and recommendations. The panel’s work was supported by the Women'’s Bu-
reau of the U.S. Department of Labor, the National Commission for Employ-
ment Policy, the Economic Development Administration of the U.S. Depart-
ment of Commerce, and the National Research Council Fund.

The panel benefited greatly frum earlier work of Nationai Research Council
committees that have posed and examined questions about women'’s empley-
ment. Women, Work, and Wages: Equal Pay for Jobs of Equal Value (1981),
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the report of the Committee on Occupational Classification and Analysis. sur-
veyed both earnings differentials between men and women and the relationship
f these differentials to occupational segregation, and evaluated the usefulness
of job evaluation plans and occupational reclassification as tools to achievc pay
equity. The panel’s parent body, the Committee on Women’s Employment and
Related Social Issucs, established in 1981, has produced a volume of essays,
Sex Segregation in the Workplace: Trends, Explanations, Remedies (1984},
and a full report, Wr .. Vork, Men's Work: Sex Segregation on the Job
(1986).

This earlier work provides background material or the issues that faced the
panel: the rapid introduction of new technologies in clerical work in the last five
years and con..adictory interpretations about its consequences in the short and
longer run. To what extent do current changes differ from earlier ones? Is the
new microelectronic and telecommunication technology creating or eli1 unat-
ing iobs? In what ways is it affecting the quality of employment for those whose
job organization and content are being transformed? Are there differential ef-
fects that depend on the skill, occupation, industry, or demographic character-
istics, such as minority status or age of workers? If jobs disappear or change
drastically, what kind of support—training, retraining, relocation—might be
needed for displaced workers? What institutional arrangements might be neces-
sary or dcsirable for planning and implementing change or devising support
programs?

'the panel’s answers to these questions are contained in this volume. Many of
the research papers commissioned by the panel are published in Volume I1:
Case Studies and Policy Perspectives. (A list of the contents of Volume II
precedes this preface.)

On the basis of its examination of available data and researcl; that identifies
the recent and possible future effecis of technological change on the quantity
and quality of women’s paid employment opportnities, the panel expects that,
overthe next 10 years, the sometimes contradictery patterns of the present will
continue. The changes—both the siowdown of growth in clerical employment
and the ongoing shifts in the distribution of clerical jobs-——merit policy attention
because of their magnitude. Under these conditions, some workers are likely to
be caught in unforeseen transitions and become unemployed. Minority women,
olderwomen, and those with low levels of education or training may find such
transitions especially difficult. For new ertrants to the labor market it may be
hard to fin.. entry-level jobs. Changes in job content may cause skill mismatch
between available workers and available jobs. We do not expect that the current
rate or type of technological change will be so great as to require fundamental
alterations in employment policy regarding women. We offer policy recom-
mendations directed toward easing what could be difficult transitions for some
workers in terms of lost jobs or reductions in employment quality even in the
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best case. The large degree of uncertainty about our central conclusion, how-
ever, leads us to propose more far-reaching policies in the event that the future
holds a more severe set of changes than we now expect. Recommendations
about research and data needs are also offered.

In sum, this report reveals the relationships that exist between and among
various groups, of which women workers are but one, who share significant
interests in solving problems linked to tecunological change, yet maintain dif-
ferences about solutions and the distribution of costs. The panel’s recommenda-
tions are designed quite explicitly to highligh' those relationships and shared
interests in ordei to promote agreement about goals and the means to achieve
them.

LOUISE A. TILLY, Chair

Panel on Technology and
Women’s Employment
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1

Technological Change and
Women Workers in the Office

The employment effects of technological change have again become an issue
of public concern. In particular, questions have been raised about future em-
ployment opportunities for women workers because many of the new develop-
ments—especially in telecommunications and microprocessing—have already
dramatically altered work involving information processing, an area of work
dominated by women. Recent research suggests that automation in the clerical
sector is altering the numbers and types of jobs available, the nature of jobs and
their geographic location, working conditions, and career opportunities. A ma-
Jjor quantitative study recently predicted that the number of clerical jobs in the
economy will decline by 1995, not only rel itively but also absolutely (Leontief
and Duchin, 1984), although this predict.un is controversial. Earlier waves of
automation in office work also raised fears of unemployment, yet clerical, pro-
fessional, technical, and managerial employees have increased their share of
the labor force in every decade since at least 1940 (Hunt and Hunt, 1985a).

Is the present situation different? For the past several decades, as employ-
mentinthe U.S. economy has continued to shift from agriculture and manufac-
turing to services, the latter sector has absorbed large numbers of new workers,
particularly women and young people. Technological developments have con-
tributed to the introduction of new products and services that provide new kinds
of jobs. Sectoral shifts in demand, accompanied by economic growth, histori-
cally have produced better opportunities and wages for some workers. Two
striking examples for women workers are the nineteenth-century shift of young
women workers from agriculture to manufacturing and the recent shift of black
woun ™ from agriculture and domestic service to clerical positions. Economy-
wide, technological change is credited with contributing to productivity
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growtls, star.dard of living increases, and generally higher wages. In the last
decade, service industries have adopted new strategies, reorganized work, and
introduced new machines to increase productivity. If productivity gains in-
crease substantially in the service sector, will it continue to generate enough
jobs to absorb all the workers seeking employment? What kinds of jobs will
they be? Will they offer safe and healthy working conditions, job stability, good
wages, and opportunities for advancement? Both future levels of employmen
and the “quality” of work are closely related to the introduction and use of new
technologies.

This report identifies and analyzes the effects of technological change on
both the quantity and quality of women’s paid employment. It focuses particu-
larly on innovations in information processing and telecommunications and
their applications in offices—past, present, and likely future. The interest of the
Panel on Technology and Women’s Employment is in determining whether
women may be differentially affected by these innovations relative to men and,
if so, how; to what extent women of different ages, educational backgrounds,
and race and ethnic groups may be affected differently; and what factors may be
shaping these effects.

The “machine” aspects of technological change in office automation have
captured the public imagination, but they are only part of the picture. They have
drawn the attention of scholars, workers, employers, and policy makers to a
much more pervasive set of changes in the organization of work, its geographic
location, and the characteristics of 'vorkers. Hence, when the report examines
employment effects resulting from technological change in microprocessing
and telecommunications (information technology or “telematics™), it includes
the wider changes in work organization and composition of the labor force as
well as the more immediate effects of the new machines themselves.

In seeking to determine the effects of technological change on women’s paid
employment, the report focuses on new technologies in clerical occupations,
both because the technical developments in these occupations are dramatic and
appear to have been widely implemented and because so many women work in
these jobs. Clerical occupations are a diverse group, ranging fromthe “typical”
office ones of secretaries, typists, and file clerks tobill collectors, interviewers,
telephone operators, dispatchers, mail carriers, insurance adjusters, bank tell-
ers, and proofreaders.! Table 1-1 displays the number of workers in clerical

There are many defimtions of clencal occupations. conceptually. clencal work 1s not a clear
category. and the boundanes are difficult to delineate. This report gencrally uses the 1980 census
classification of "admimistrative support workers™ as its definition of clencal workers, but notes
s:gmificant changes that have occurred 1n the government classifications  The most typical clenical
occupations, those that would be regarded as clenical workers in any classification system—
sccretanies, stenographers. typists. file clerks, bookkeepers. accounting and financial clerks. and
general office clerks—account for 8.9 million. or more than half of the 16 8 militon workers identi-
fied as administrative support workers 1n the 1980 census.
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occupations in the 1980 census (16.9 million), with the number and percent
female in each. The five clerical occupations with the largest number of work-
ers were secretaries (3.9 million), bookkeepers and accounting clerks (1.8 mil-
lion), general office clerks (1.6 million), typists (0.7 million), and general
office supervisors (0.6 million). For women clerical workers, the first four
largest occupations were the same, but general office supervisors (0.4 million)
were in seventh place, below receptionists (0.5 million) and bank tellers (0.5
million). (Cashiers, another large occupation—1.7 million and about 85 per-
cent female—often thought of as clerical workers, were reclassified in the 1980
census as sales workers.) The 13.0 million women clerical workers represented
more than three-fourths of all clerical workers and more than one-third of all
employed women workers in 1980.

In reviewing data and research on employment trends and on the develop-
ment and implementation of new information technologies in several clerical
occupations and sectors, the report seeks to identify t oth the positive and nega-
tive aspects of this wave of technological change and to reduce the uncertainty
surrounding estimates of the likely size, incidence, nature, and timing of the
effects. The report also considers how employers’ decisions to adoptand imple-
ment new technologies and workers’ participation in these processes can aisect
outcomes. Finally, the panel identifies and recommends private and public
policies that can alleviate negative effects, promote improvements in women's
employment opportunities, and produce a more humane work environment for
all.

The remainder of this chapter first defines technological change and de-
scribes some recent and anticipated changes in information technologies. It
then discusses the measurement and characteristics of technological chan geand
explores in a schematic way the economic and social context of technological
change and the employment effects that can result. It next describes women's
employment situations and explains why the panel expects differential effects
from technological change for women workers.

Chapter 2 discusses selected examples of technological change in communi-
cations and information processing and considers especially its effects on wom-
en’s employment levels, absolutely and relative to men, and on the content and
quality of work. The effects discussed include indirect, unforeseen, and uneven
effects. These topics are examined in several critical ty pes of women's employ-
ment: communications work and clerical work in information and data process-
ing, with a comparative look at retailing and nursing. The chapter also con-
siders brietly how workers have responded to technological change in these
cases and how managers’ and workers interests have differed and coincided.

Chapter 3 analyzes the current and future effects of technological change on
the levels of employment and the structure of occupaticns and considers
changes in both the supply and demand of workers. I reviews projections made
by the Burcau of Labor Statistics and presents the panel’s estimates of the most
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TABLE 1-1 Employment of Administrative Support Occupations in 1980

Total Percent  Female
Occupation Employment Female Employment
Administrative support occupations 16.851.398 77.1 12,997.076
Supervisors, administrative support occupations 1.056.710 471 497,668
Supervisors, general office 631.337  56.1 354.410
Supervisors, computer equipment operators 42,142 294 12,392
Supervisors, financial records processors 157.409 49.0 77.172
Chief communications operators 66,765 34.3 22,898
Supervisors, distribution. scheduling. and
adjustment clerks 159.057 19.4 30,796
Computer equipment operators 408.475 59.0 241,155
Computer operators 384,392 589 226.354
Peripheral equipment operators 24.083 61.5 14,801
Secretaries, stenographers, and typists 4.656.955 98.3 4.579.938
Secretaries 3.870.582  98.8 3.823,248
Stenographers 85.785  90.7 77.841
Typists 700.588  96.9 678.849
Information clerks 894.178 854 763.561
Interviewers 134.002 78.0 104,582
Hotel clerks 61,217  68.2 41,756
Transportation ticket and reservation agents 99.449 57.5 57.161
Receptionists 516498  95.8 494,800
Information clerks, n.e.c. 83.012 78.6 65.202
Nonfinancial records processing 965.107 77.2 745.372
Classified-ad clerks 13.552 71.6 10.521
Correspondence clerks 19,309 81.5 15.741
Order clerks 311.321 674 209.871
Personnel clerks 75.235 87.4 65.759
Library clerks 140,731 812 114,294
File clerks 277.592  79.7 221,350
Records clerks 127.367 84.7 107.836
Financial records processing 2.254.084 88.4 1.991.619
Bookkeepers and accounting clerks 1.827.890  89.7 1.640.233
Payroll clerks 159.292 833 132,622
Billing clerks 129.380 889 115,020
Cost and rate clerks 85.855 68.4 58.731
Billing, posting. calculating machine operators 51,667  87.1 45,013
Duplicating. mail, office machinc operators 58.671 65.6 38.462
Duplicating machine operators 18.822 61.0 11.484
Mail and paper handling machine operators 7.052 62.3 4,390
Office machine operators, n.c.c. 32,797 689 22.588
Communications cquipment operators 308.690 895 276.148
Telephone operators 292,165 910 265.938
Telegraphers 7.604 35.7 2,711
Communications cquipment operators. n.c.c. 8.92] 84.1 7.499
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TABLE 1-1 (Continued)

Total Percent  Female
Occupation Employment  Female Employment
Mail and message distribution clerks 773.826  29.6 229.096
Postal clerks 267.035  35.8 95.511
Mail carriers. postal service 256.593 12.9 33.179
Other mail clerks 167973 413 79.425
Messengers 82.225 255 20.981
Material recording. scheduling, and distnbuting 1.662.256 344 571.300
Dispatchers 94,830  31.2 29.568
Production coordinators 254,625 442 112.539
Traffic, shipping, and receiving clerks 481,958 236 113.554
Stock and inventory clerks §70.906 347 198.345
Meter readers 41.407 102 4.239
Weighers, measurers, and checkers 72040 366 26.348
Samplers 2.542 45.5 1.157
Expediters 106,146 539 57.242
Material recording, n.e.c. 37.802 749 28.308
Adjusters and investigators 515.666 62.3 321.234
Insuranc: adjusters. examiners, investigators 163.586 602 98.407
Noninsurance investigators and examirers 243,616 624 151,951
Eligibility clerks. social welfare 24,128 818 19.744
Bill and account collectors 84.336 606 51,132
Miscellaneous administrative support occupations 3,296.780 832 2.741.523
General office clerks 1.648.934 821 1.353.251
Bank tellers 494,851 912 451.465
Proofreaders 27.321 79.1 21.610
Data-entry keyers 378.094 924 349.477
Statistical clerks 139.174 750 104.345
Teachers' aides 206,695 927 191.564
Administrative support, n.c.c 401.711 672 269.811

NOTE: n.c.c., not elsewhere classified.

SOURCE: Data on total employment from Hunt and Hunt (1985a Table 2 1(a)). data on female
employment and percent female from Hunt and Hunt (1985a. Table 2.4). based on 1980 decennial
census data.

plausible worst case. The chapter also cxamines recent and projected shifts in
the demand for various occupations.

Chapter 4 analyzes the current and likely future effects of technological
change on employment quality and examines how job content changes in terms
of autonomy, responsibility, and knowledge. The chapter considers workers’
attitudes and job satisfaction, computer-based monitoring and pacing, telecom-
muting, and other aspects of job quality. It also explores the roles of managers
and workers in implementing new technologies and improving employment
quality.
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Chapter 5 identifies some remaining areas of uncertainty, particularly with
regard to the panel’s analysis of likely future change. The panel offers recom-
mendations to facilitate the mutual adaptation of technology and employment.
The panel concludes that the problems posed by the new technologies (particu-
larly for women workers) are capable of solution (1) through public and private
policies that increase opportunities for women workers to benefit from
change—by means of education, training, and equal employment opportu-
nity—and that provide assistance to those who become unemployed as a result
of change; (2) through the development of models for collaborative decision
making and their dissemination; and (3) through research on the effects of
technology and alternative ways to implement it.

TECHNOLOGICAL CHANGE

Much recent technological change involves the systematic use of new scien-
tific knowledge in the production of goods and services. Earlier technological
change, which could be called inventive technology, was episodic and unpre-
dictable; its experiential, noncumulative character limited its applications.
Starting around the turn of this century, however, scientific research began to
substitute for random inventions and to produce solutions to socially defined
problems, and methodical scientific research now feeds technology with poten-
tial solutions on a continuous, regular basis. This relatively recent approach has
become the dominant mechanism of technological change, although discontin-
uous invention by imaginative individuals has by no means disappeared: for
example, that quintessential twentieth-century invention, the Xerox photocopy
method, was developed in 1938 by a creative patent attorney working indepen-
dently with an unemployed physicist; they could not sell their idea to any large
office machine supplier (Washington Post, August 21, 1985:B1-B2).

Built on a scientific base in addition to inventors’ efforts, applications have
become more flexible; contemporary technological change both provides more
choice and generates continuing change. Today, teclinological change is some-
thing humans decide to do, and it can be directed in ways to produce positive
results. Scientific knowledge and inventive technology make ¢ “:ange feasible;
social decisions, shaped by cultural attitudes as well as economic consider-
ations, determine where change occurs and what is produced.

Technological change alters the goods and services that are produced or the
methods by which they are produced. It is presumed that such alterations in-
crease productivity or competitive advantage. These alterations produce in-
creased output with the same inputs (or reduce or make less costly the inputs
needed to produce the same output), improve the quality of the outputs, or
create entirely new products or services. Technological change is often con-
ceived simply as the application of innovation in science and engineering to
production—for example, the development of rubber, the telephone, penicillin,
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ceramics, or ~omputers. However, it also encompasses new organization of
production or distribution processes—the assembly line, typing pool, or self-
service. Innovation and the reorganization of production also occur amidst gen-
eral changes in the uses of capital and labor and the location of both these
factors. Technological change and its concomitants, by this very broad defini-
tion, have the potential to affect all areas of social life, including art and litera-
ture. This report confines its attention to technological change that occurs in the
workplace and has an impact on paid employment, particularly on women
workers in clerical jobs. Other non-workplace-based technological changes—
for example, birth control and household technologies—have had enormous
effects on women’s paid employment in this century, but they are not examined
here.

INFORMATiON TECHNOLOGIES

The most important technological developments affecting women’s work are
those involved in the miniaturization of computers and the dramatic improve-
ments in telecommunications. Both developments affect the speed and ease of
manipulating, analyzing, and communicating information, tasks in which the
vast majority of women workers are employed. With the advent of the micro-
processor, small computers with as much memory as the early large mainframe
computers (which in their earliest vacuum-tube design filled entire rooms) be-
came feasible. Sufficient circuits for their central processing units, including
work space and operating system, can be placed on one silicon chip as small as
one-quarter square inch. With the development of sophisticated software that
requires little expertise in computer languages, small computers have become
ubiquitous, They are incorporated in home appliances, automobiles, and hand-
held calculators, as well as in stand-alone word processors and home and per-
sonal computers. The miniaturization of processing is proceeding apace. The
number of components that can be placed on a silicon chip has doubled every 12
to 18 months for the past 20 years. Experts see the near-exponential growth in
chip capacity continuing; denser chips perform increasingly complex logical
tasks faster. The cost of chips has decreased a thousandfold in 20 years (Ross,
1985). Advances in telecommunications have also occurred rapidly. If devel-
opments in aircraft design had occurred on the same scaie as those made in
chips, “planes carrying 500,000 passengers each would be flying between New
York and London for a fare of 25 cents” (Ross, 1985:35).

Computers

Some observers of the very rapid increases in processing speed and memory
size of computers suggest that the cost of computing hardware will continue to
fall. They also expect a very rapid diffusion of computers even to small busi-
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nesses, so that by 1990 perhaps one-half of all offices will have some form of
computer a\ ailable foroffice tasks. They point to annual increases in sales of 13
to 16 percent and to increasing capital/labor ratios in much of the service sector:
in financial services, for example, capitalization is at $8,000 to $10,000 per
worker, compared with approximately $25,000 to $30,000 in manufacturing,
but the gap is closing (Office of Technology Assessment, 1985). Other observ-
ers point out hidden costs (such as software development, software mainte-
nance, system maintenance) and remaining technical difficulties (such as estab-
lishing local area networks that link personal computers to each otherandto a
mainframe) and suggest that diffusion will be much slower. These observers
also point to very recent decreases in sales of new computer equipment and
consequent layoffs among vendors, which they take as an indication of sources
of resistance to computerization in the office (Hunt and Hunt, 1985a). Still
other observers point to established social arrangements in offices that may
make the full adoption of office automation less feasible (Murphree, 1985;
lacono and Kling, 1986; see also Chapter 2 of this report). Finally, the rate of
adoption will of course depend on the capacities and prices of the equipment
offered, which will be affected by the rate of technical change within the com-
puter-manufacturing industry and in telecommunications. Recent develop-
ments in these areas are considered next.

Data-Entry Technologies A keyboard is currently the dominant mode of
data entry, but other methods are being developed. For example, an optical
character reader (OCR) is available in many workplaces for specific uses and
selected type styles. The OCR currer 'y available is 40 tc 50 times faster than
keyboard entry. Although OCR capacities are increasing quite repidly, it will
probably be some time before handw riting can be interpreted reliably by ma-
chine. Speech recognition and voice-activated “typewriters” are another po-
tential input methodology, but techuical development b_re is proceeding more
slowly; most machines are limited to selected speakers and small vocabularies.
Nevertheless, some experts expect that by the year 2000, 35 percent of data
entry will be by OCR or speech recognition.

Storage and Processing  For microcomputers, magnetic discs are the domi-
nant form of storage, and their storage capacities have increased several times
since their first appearance. Optical discs, currently being developed, can store
up to 25 times more than magnetic discs at one-thirtieth the cost; 250,000 pages
can be stored on one optical disc (Office of Technology Assessment, 1985).
Improvements are also being made in image processing; the development of
software (because of increasing reliance on already-developed subroutines);
the creation of expert systems, such as medical diagnostic systems, which are
intended to simulate experts in analyzing information; and electronic mail,
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including software for “‘automatic calendaring™—the process of keeping track
of appointments and arranging mutually convenient meetings.

Output and Display Technologies Rapid change is occurring in improving
display capabilities: better-quality printers, such as the laser printer, the liquid
crystal screen, and more flexible and powerful plotters, all of which will be-
come available in multiple colors. Speech synthesis, a nonvisual output, is also
developing rapidly. It is already used in several large-scale applications, such
as in telephone number information services.

System Compatibility and Interconnection *m interaction is clearly
crucial if services such as electronic mail are 1. ecome widely used and if
microcomputer users are to have access to a variety of information. It appears,
how >ver, tobe a very difficult area. Although a report by the Office of Technol-
ogv Assessment (1985) indicates that the use of local area nctworks (LANSs) is
expanding rapidly, some businesses aie currently having tiouble connecting
personal computers and mainframes within their individual organizations; sub-
stantial pro sramming is usually involved, which slows the process. This prob-
lem could be at least partially solved by standardization, which is not now
occurring. In the absence of significant standardization, peripheral conversion
equipment is being developed.

Telecommunications

Telecommunications has also improved dramatically in the past two decades
and is increasingly integral to computing capability. The recent report of the
Office of Technology Assessment (1985) suggests that computers and tele-
phones are becoming increasingly alike. The interrelation between communi-
cations and computing is ¢asily seen: for example, a single large (but standard)
switch in the Atlantic Telephone & Telegraph system has 1.6 million lines of
programming (Ross, 1985). The major components of telephony are a cus-
tomer terminal, transmission, switching, and signaling.

Over the years new functions and capabilities have been added to the tele-
phone handset, the most common customer terminal today; other types of ter-
minals in use include teletypewriters, data termunals, and computer terminals.
Each of these terminals can incorporate microprocessors, giving them *logic™
and “memory,” making them “intelligent” and capable of more functions. The
handset now provides call waiting, call forwarding, three-way calling, and so
on, and sometimes serves as a terminal for data entry and information retrieval
(forexample, at-home banking). An earlier technical advance was the ability to
transmit the digital information used by computers over the analog lines of the
telephone system with the use of the modem (named for its function, modula-
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tor-demodulator). Increasingly, telephone services are installing digstal lines,
which will speed transmission of data and video material as well as voice.

The technical problems in transmission involve distance and volume. Trans-
mission today uses copper wire, coaxial cable (concentric copper cables), radio
(including microwave and satellite), or optical fibercable. A very large coaxial
cable cancarry 132, )0 simultaneous conversations. Optical fiber is smal! and
lightweight, with very high capacity (approximately 1,400 simultaneous con-
versations on a single fiber), relatively immune to electrical interference and
resistant to signal loss, and may eventually replace all other cable. A trans-
oceanic optical fiber cable is being developed for use in the late 1980s. Optical
fiber cables transinit information in digital form, which is more flexible than
analog form, since voice, video, or data can bz transmitted in digital form.

Telephone switching has undergone enormous technical change. Today’s
automatic switching devices handle more than 600,000 calls per hour. Signal-
ing takes place over a parallel network that provides the means of signaling and
controlling transmission, switching, and customer terminals. The signaling
system allows long-distance calls to be switched completely from their originto
their destination in less than two seconds.

Among the developments that are foreseen over the next decade in comput-
ing and telecommunications are improvements in the rapidity of computer re-
sponse, greater responsiveness to the user in the simultaneous accommodation
of several computer languages, increased use of telecommunications to connect
computers and to distribute data and computation where needed, development
of local area'networks, increased ease of human communication with com-
puters through voice recognition and more natural computer languages, and
sophisticated and highly portable software (Bucy, 1985). All of these changes
have affected and will continue to affect information-processing jobs by de-
creasing the cost of that processing and increasing its ease. Coupled with in-
creased transportation capabilities, these innovations also increase the flexibil-
ity with which office work can be performed. For example, the increased
miniaturization and decreased cost of computers makes work at home on small
computers feasible. Large “‘back offices” in remote locations can serve the
national needs of a company with retail branches or executive offices located
elsewhere. And, within offices, innovations have contributed, and will con-
tinue to contribute, to reorganizing work and changing its nature.

SociaL CONTEXT OF TECHNOLOGICAL CHANGE

Technological change, narrowly defined as the progressive adoption of a
particular innovation, generally proceeds unevenly; an innovation takes time to
diffuse throughout the economy until its use becomes the new norm. Histori-
cally, the time required from invention to first comnercial application of an
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innovation has usually ranged from 5 to0 20 years, and the period from first use
to widespread use, from 1 to 15 years; diffusions of major innovations, such as
electricity, have taken up to 50 years (Katz and Lazarsfeld, 1955; Marsfield,
1966). Electronic computing has been used in offices since the late 1950s, when
large mainframe computers first became available. Operated by specialized
data-processing staffs and custom programmed for the particular applications
needed, they were first used to assist in large-scale and repetitive tasks: payroll,
statistical analysis of large data sets like the national census, and so on. Interac-
tive systems, like that for airline reservations, were developed in the 1960s.
Now microcomputers with direct tele phone hookup promise a new office form:
the integrated workstation, where one person can quickly and simultaneously
have access to information from several data bases.

Although technological change may be readily conceptualized as the adop-
tion of particular innovations, it is in fact very difficult to measure technologi-
cal change embodied in innovations ard to assign specific resuits to particular
innovations. Two examples—the assembly line and word-processing equip-
ment—suggest some of the measurement problems. The assemisy line, a major
technological innovation, contributed to reducing labor input per automobile
and tolower sales prices for automobiles. In the same period, per-onal incomes
increased, movies spread new tastes and behavior, and suburbanization created
housing spatially removed from central cities. The automobile became a mass-
consumption product—leading to a substantial increase in output and employ-
ment in automobile manufacturing. The decline in labor input per automobile
resulted in an aggregate employment gain, but how much of the gain can be
directly attributed to the assembly line?

Word-processing equipment may well contribute to increases in the ease and
speed of word entry and to reductions in the cost per page entered, but it may
also contribute to increased or more consequential error because of the auto-
mated capacities, for example, a deleted page or a “lost” document (one that
was not properly stored electronically). Furthermore, as many people have
observed, word processors may lead to greater numbers of drafts of a given
manuscript and so to more time spent in word processing. Again, an innovation
that might be expected to save labor and lead to reductions in employment
might a-tually increase employment. And, as word processors give way to
personal computers and workstations, more far-reaching effects may occur: the
lines between secretarial and professional/managerial work may blur as secre-
taries increase their access and ability to manipulate information, allowing
them togenerate analytic reports; the location of work may become more flexi-
ble with stand-alone equipment and telephone access to centralized data bases;
and a reduced need for paper record-keeping may 1lter work organization dra-
matically.

Theseexa ‘'os illustrate the ways in which the uses and effects of technol-
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ogy are interrelated with many other factors, including the social organization
of work, the location of housing, and ihe norms of acommunity. Innovations do
not by themselves increase nroductivity or alter employment levels; the ways
they are implemented, coupled with changes in other factors, cause them to
have these or other effects. [he context in which new technology is introduced
influences its effects on productivity, the quantity of employment, job quality,
and the work environment.

One consequence of the twentieth-century pattern of science-based techno-
logical change has been an increase in choices about alternative paths and appli-
cations by decision makers, although the degree of choice is not always appar-
ent. For any given technology, there is usually a range of choices in design and
implementation. Equipment may constrain, but it does not determine, work
organization or job quality. The substantive scientific base of current techno-
logical developments in telematics increases flexibility between technical capa-
bilities and job outcomes. Microprocessors can be programmed and used in a
variety of ways: forexample, software can be more or less customized, more or
less interactive. There can be considerable freedom in how s1anagers and work-
ers use information-processiny equipment, but the degree of choice they exer-
cise will depend on their knowledge and authority in the organization. These
factors vary among workers and managers as well as between them. Although
the same piece of equipraent can be used in different ways to achieve any given
goal, goals are not always clearly articulated and, like knowledge and author-
ity, also differ among the parties involved. The political and social organization
of the firm as well as its economic situation will thus affect the choices made
about the implementation of technology.

Although it is sociallv embedded, technology is at the same time and in itself
a source of dynamism i.. society simply because it is likely to alter the continu-
ing feasibility of change and shape its direction. It is difficult to predict the uses
of new technologies: some promising ones fall by the wayside; others lie fallow
for many years. The majority of innovations introduced to the market fail, but
others far surpass anything imagined when they were initially developed: the
use of the phonograph and radio for entertainment was not envisioned by their

wentors; when computers were first developed it was thought that 8 to 10
computers would be sufficient to meet the needs of the entire United States
because only a few organizations were thought to be of sufficient size to usc
them efficiently. The unpredictability of the long-term consequences of techno-
logical change has itself become commonplace in our history and our expecta-
tions. Having experienced the changes brought about by industrialization, as-
sembly lines, automobiles, airzianes, telephones, televisions, charge cards,
computers, gene splicing, and nuclear reactors, people in a modern - “iety no
longer imagine life without substantial technological changes—evenn  one
knows what they v/ill be.
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OUTPUT AND EMPLOYMENT:
TRENDS ANC INTERPRETATIONS

In the economy as a whole, both output and employment have grown sub-
stantially since World War II. Nonfarm employment grew nearly 70 percent
between 1948 and 1978, while output increased nearly 165 percent (Mark,
1979). However, employment, output, and productivity growth have slowed
since 1974. Past experience has given rise to several contradictory interpreta-
tions of this slowdown. One is that “too much” technological change has
caused the decline of employment growth (Sadler, 1981; Noble, 1984). Advo-
cates of this interpretation note that a long-term tendency for unemployment to
increase seems to be developing, despite productivity improvement in the re-
cent recovery. They fear that economic growth based on rapid technological
change may not encourage employment growth—that the widespread use of
microcomputers may contribute to the employment problem, not solve it. The
nature of the new computer-based technologies has also led to questions about
whether the educationally disadvantaged will become even more relatively dis-
advantaged if they do not have appropriate training.

A second interpretation holds that greater investments in technology are nec-
essary to enhance productivity and to increase output, to keep the United States
internationally compeutive, and to maintain a healthy economy in which em-
ployment will grow (Schmitt, 1983; Adler, 1984b). Indeed, several U.S. indus-
tries, such as steel, textiles, and shoe manufacturing, that failed to innovate and
restructure have become less and less internationally competitive. Exponents of
this interpretation point to the increase in the number of persons employed,
including many women, in such industries as banking and insurance, which
have been technologically innovative industries. Although the rate of growth
has slowed in some occupations and a few have nearly disappeared, service
sector employment has grown overall because demand for its products and
services hasburgeoned. New microprocessing and telecommunication technol-
ogy have both reduced costs of old services and permitted the introduction of
new products and services in banking, insurance, and other industries (Appel-
baum, 1984); the innovations have thus contributed to increases in Jemand.
Because these changes also involve new forms of organization, recruitment,
and training, some of these observers predict that open opportunity and access
to training may lead to a more democratic workplace rather than to further
disadvantaging the disadvantaged.

A third, and the most futuristic, interpretation of the effect of technological
change on employment suggests that in the foreseeable future, productivity
may be so enhanced that employment may become a rarity for everyone. People
will need to learn how to use vastly increased leisure time well; new social
mechanisms, other than employment, will have to be developed to distribu
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income (Leontief, 1983; Bell, 1984). As these conflicting interpretations illus-
trate, new technology poses uncertainties, problems, and possibilities.

Ontput Measures

Most measures of technological change are economywide and indirect. The
most commonly used indicator of technological change is the increase in output
perhouroflaborinput, or labor produ:ctivity. What has been the change in gross
national product (GNP) relative to the increase in hours worked? The labor
productivity measure attributes all changes in output, including those caused by
increased input of capital, to increaszs in the productivity of labor. A more
accurate indicator of technological change, total productivity, relates output to
total inputs, or at least to both capital and labor. But measurement and interpre-
tation problems persist with both labor input and total input measures: for ex-
ample, both methods measure changes in quantity better than changes in qual-
ity. Furthermore, measures of the output of all services, but particularly of
government services, are based almost totally on inputs (see National Research
Council, 1979).

Total productivity measures, which estimate the average rate of technologi-
cal change at approximately 2 percent per year, attribute to technological
change all output growth other than that due to changes in the quantity of the
inputs. It is estimated that as much as 90 percent of the growth in output per
capita since 1900 has been due to technological change and macroeconomic
factors other than changes in the quantity of capital and labor (Mansfield, 1966;
Hunt an " Hunt, 1985b). Foremost among these other factors associated with
greater output is improvement in the quality of labor, particuiarly through in-
creases in average educational attainment.

Other, somewhat more direct measures of technological change attempt to
measure scientific and technical effort: for example, changes in the amount of
money spent onresearch and development, in the number of patents issued, and
inthe number and proportion of scientific and technical personnel. Case studies
of specific innovations in selected industrie< have also been carried out. They
are generally able to assess how rapidly a particular innovation was adopted
throughout 2, industiy or several industries and how effective it was in improv-
ing productivity. Such direct measures, however, are difficult to interpret inde-
pendently of effects in the economy as a whole.

Emplc yment Effects

Identifying and measuring the employment effects of technological change
are even more difficult than measuring the output effects of technological
change. The employment effects may not occur untit long after the introduction
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of an innovation; they may occur in entirely different firms, indv stries, or loca-
tions or entirely different occupations from those actually usingt -e innovation;
or they may be entirely unanticipated. Furthermore, as with ov put changes,
employment effects arz qgualitative as well as quantitative, an.! qualitative
change is always much more d*ficult to measure. Finzlly, as noted, it is diffi-
cult to isolate the effects of technology from the effects of other economic and
social changes occurring simultaneously with the introduction of new technolo-
gies; this inseparability is the fundamental problem in the interpretation of em-
ployment effects,

Employment Levels  Inthe production of a particular product or service, it is
axiomatic that if technological change inc.eases the productivity of labor while
demand for output does not increase, employment must fall—if not immedi-
ately, eventually; if not in the particular firm that innovates, in anotherthat does
not; if not in the number of workers, in the number of hours worked; if not in
laying-off present workers, in failing o hire new workers. But productivity
growth can also increase demand for output by lowe.ing its price, increasing its
quality, or creating new products that tap new demands, so that employment
can even increase substantially.

History provides examples of each of these effects. In U.S. agriculture, rapid
technological change linked with modest growth in demand for output led to
substantial displacement of workers from the agricultural sector. In 1900 nearly
12 million workes, or40 percent of the labor force, were employed in agricul-
ture; today, agricultural employment is just over 3 million, or 3 percent of the,
labor force. In automobile manufacturing, rapid technologiczl change led to
substantial reduction of automobile prices and to increased demand and greater
employment i the early to mid-twentieth century. More recently, in telephone
communications, high productivity growth from rapid technological change
between 1960 anc 1975 was coupled with substantial increases in output and
employment; the number of people employed declined in some occupations,
such as telephone operator, while it increased in others, such as customer serv-
ice representative.

Overall technological change and shifts in consumer demand have resulted in
an employment shift to services over the last several decades. In 1950 about 48
percent of the civilian employed labor force (59 million workers) worked in the
goods-producing sector (agriculture, mining, construction, and manufactur-
ing), while 52 percent worked in the service-producing sector (transportation
and public utilities; wholesale and retail trade; finance, insurance, and real
estate; business and personal services; and government). By 1980 only 31 per-
cent of the labor force (99 million workers) worked in the goods-producing
sector, while 69 percent worked in the service-producing sector (Monthly La-
bor Review, January 1985; calculated from 1ables 1 and 9). The percentage
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increase in employment in the service-producing sector was 143 percent, com-
pared with 39 percent in the goods-producing sector. Among the industries
within the service sector with the fastest-growing employment over the 30-year
period were government (169 percent); finance, insurance, and real estate (173
percent); and business and personal services (234 percent).

Technological change coupled with shifts in consumer demand for specific
products is, of course, only one source of change in the level of employment.
Changes in aggregate demand are equally if not more important. Unusual
changes in labor supply also contribute to changes in employment and unem-
ployment. The baby-boom cohorts born after World War II were associated
with a dramatic increase in young entrants to the labor market that exacerbated
youth unemployment during the 1970s and 1980s. These decades will be fol-
lowed by several in which the relatively small cohorts of the 1970s and 1980s
will enter the labor market.

According to a recent study in the Monthly Labor Review (Podgursky, 1984),
unemployment has  .creased substantially over the past several business cy-
cles. Between 1969 and 1982, unemployment at the troughs increased by 4.8
percentage points, and unemployment at the peaks increased by 3.8 percentage
points. One explanation for this long-term increase in unemployment is the
rapid growth in the labor force, especially among youth and women; unem-
ployment from this source could be viewed as frictionai, associated with the
normal difficulties new entrants have in finding work. Podgursky finds this
source an important factor in the early 1970s, but by the late 1970s and early
1980s, prime-age men were the group whose unemployment contributed most
tothe increase. This finding is consistent with his finding that blue-collar work-
ers in manufacturing contributed disproportionately to the unemployment in-
crease over the period. This result in turn suggests that structural shifts in de-
mand were important, although Podgursky argues that the data suggest a
possible overall slackening in aggregate demand as well.

Concerns about levels of employment were the major motivation for an im-
portant earlier examination of the relation between employment and technolog-
ical change. Twenty years ago the U.S. National Commission on Technology,
Automation, and Economic Progress (1966) issued its report and six volumes
of supporting studies. With the general increase in employment that has oc-
curred since the late 1960s, the questions that motivated it are relevant again
today: “Had the pace of technological change accelerated until the economy
could nolonger make adequate adjustments? Was technological change a major
cause of persistently high general levels of unemployment? Was the new tech-
nology so twisting the demand for labor that the undereducated and unskilled
were becoming unemployable while thie demands for highly trained manpower
were insatiable?” (Bowen and Mangum, 1966:1). The commission found that
fears of massive unemployment because of technological change were unwar-
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ranted: the pace of technological change had not accelerated much if at all, and
even the skill mismatch was exaggerated. However, the commission did predict
that the situation for minority workers and for youth would worsen substantially
if appropriate training programs were not instituted, a prediction that has
proved to be correct. Despite the fact that women’s rapid entrance into the labor
force had already begun, it is interesting to note that not a word was said about
any special needs or different experiences that women might have in the lo.bor
market. )

Employment Quality The commission’s report was also relatively silent on
another aspect of employment—the quality of work. Today, concern about
changes in employment quality is voiced along with concern about quantity. At
a 1982 intemational conference on office work and the new technology, orga-
nized by the Working Women Education Fund, speaker after speaker warned of
the dangers to job quality posed by the new office technologies (Marschall and
Gregory, 1983). Machung (1983), for example, warned of secretarial work
becoming deskilled, repetitive, a..d monotonous as it is transformed into word-
processing work. In its 1983 report, The Future of Work, the AFL-CIO Com-
mittee on the Evolution of Work wamed that automation would lead to down-
grading of many jobs in both factories and offices.

Some features of new technology suggest that it could contribute to a reduc-
tion in the quality of the work environment in sorse jobs. Early experierce with
the application of microprocessing and telecommunications in the clerical sec-
torhave led to report; of discomfort or possibly more serious physical problems
that accompanied the use of video display terminals. Some workers perceived
their autonomy and opportunity for career development to have been reduced.
The new technologies have the capability of monitoring the worker’s cutput and
behavior more closely, possibly increasing stress in the job (Feldberg and
Glenn, 1983). Forexample, in 1983 and again in 1984, an information operator
was threatened with dismissal for exceeding the C&P Telephone Company’s
30-second average work time per call by 3 seconds; the operator insisted she
was morally obligated to assist customers in need of extra help and to provide a
higher standard of service (CWA4 News, March 1953, May 1984).

But the new technologies also have the potential to improve work quality as
they redace drudgery and promote more integrated work proccsses. Many
workers have welcomed the challenge of learning new skills and mastering
complex svstems. The important point is that whatever the reason for adopting
new equipment and organizatios: of work, that very adoption opens choices that
have consequences for the quality as well as the quantity of employment. The
choices of technology made by designers, producers, purchasers, and imple-
menters (whether these seek profit, competitive advantage, a higher-quality
product, or other goals) and the way that they organize the work process in
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relation to equipment may produce positive or negative effects, or both, on the
quality of employment.

WOMEN’S EMPLOYMENT
OVERVIEW

Women’s employment has risen rapidly since World War I and especiaily in
the past 25 years. The increase in women workers accounted for 60 percent of
the growth in the labor force in the past decade and is expected to account for 70
percent of the growth in the next decade. The range of occupations in which
women worked also grew, as occupations held by both men and women grew
faster in the last decade than the traditionally female occupations, and women
entered many predominantly male occupations formerly closed to ihem. Table
1-2 shows changes in the distributior of women workers across occupations for
the past three decades.

Women’s wages still remain low relative to men’s, however. The ratio of
women’s to men’s wages for full-time, year-round work has averaged arounc
60 percent for several decades. In 1983 women who worked full time, year
round averaged $13,468, 64.8 percent of men’s average of $20,000 (Women’s
Bureau, U.S. Department of Labor, 1985). Soine researchers predict that this

TABLE1-2 Major Occupation Groups of Employed
Women, 1950-1980 (percent)

Occupation 1950 1960 1970 1980
Total women 100.0 1000 100.0 100.0
White-collar workers 525 56.3 61.3 63.5
Professirnal 12.2 133 15.5 15.9
Managers 4.3 3.8 36 6.8
Clerical 274 309 34.8 33.8
Sales 8.6 8.3 7.4 7.0
Blue-collar workers 439 41.8 379 35.5
Crafts 15 1.3 1.8 1.8
Operatives 20.0 172 14.8 10.7
Laborers 0.9 0.6 1.0 1.3
Pnvate household 8.9 84 39 3.0
Other services 12.6 14.4 16.3 18.8
Farm workers 3.7 1.9 0.8 1.0
Managers 0.7 0.6 0.2 0.3
Laborers 29 1.3 0.6 0.7

SOURCE: Biancht and Spat:s (1984 Table 3).
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gap will close as women workers’ years of experience in the labor force come to
approach more closely those of men [(Smith and Ward, 1984; Goldin, 1985);
see, however, Treiman and Terrell (1975) and Corcoran and Duncan (1979),
who show a strong relationship between gender and earnings even when years
of labor force experience are similar for women and men]. Others believe that
reductions in discrimination will bring about a smaller wage gap (Blau and
Ferber, 1986). In general, the percent female of an occupation is strongly corre-
lated with its average earnings: the more women in an Jsccupation, the less it
pays. At present, job segregation by sex in the labor market is still substantial
and continues to affect women’s earnings and career mobility. Ard significant
evidence suggests that promotional opportunities and access to on-the-job
training for women, which are at least partially determined by employer
actions, are restricted relative to those for men (Reskin and Hartmann, 1986).

Women continue to devote more of theirtime off the job to home, family, and
child care than do men (Hartmaan, 1981), and these family responsibilities,
which are especially burdensome forminority women, may constrain theiredu-
cational and labor market opportunities. Hispanic women tend to have larger
families, and black women are more likely than white women to be single
parents with the total responsibility for raising children and financially support-
ing them.

Because women workers tend to be concentrated in a limited set of occupa-
tions, because they are someiimes less geographically mobile, and because
theiraccess to education, training, orpromotion within and across firms may be
more limited than men’s, the panel expects technological change to affect
women and men differently. Because women earn less than men, they may also
have fewer resources with which to respond to technological change. If techno-
logical change affects women's employment opportunities more negatively, or
less positively, than it affects men’s, it will contribute to maintaining, oi 2ven
worsening women’s relatively disadvantaged status. Conversely, technological
change, if managed toward that goal, could provide a means to equalize the
status of women and men.

WHY TECHNOLUGY MAY AFFECT WOMEN DIFFERENTIALLY
Job Segregation

Job segregation by sex has been large and relatively stable in the United
States, although the past two decades have seen some decline. Women work
largely n different occupations than do men, and they are in occupations that
are predominantly female. More shan 36 percent of all employed women work
in just 10 occupations, and 9 of these are female dominated: secretaries, cle-
mentary school teachers, bookkeepers, cashiers, office clerks, *‘managers—
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not elsewhere classified,” waitresses and waiters, salesworkers, registered
nurses, and nursing aides. Only 1 of the 10 largest occupations for women
workers, “managers—not elsewhere classified,” is among the 10 largest occu-
pations for men (see Table 1-3). Job segregation by sex decreased in the past
decade both because female dominated occupations grew less rapidly than in
the past and because a substantial number of occupations became more inte-
grated, particularly in the professions and management. The clerical occupa-
tions, however, for the most part became more female dominated (Reskin and
Hartmann, 1986).

TABLE 1-3 Employment in the 10 Largest Occupations for Men and
Wemen, 1980

Ten Largest Occupations for Men g]a?l-ggio
Detailed 1980 Census Number  Fercentage Female  pervopize
Occupational Title and Code of Men 1980 1970  Female

1. Managers. n.c.c. (019) 3824609 269 15.3 1.6

2. Truckdnvers. heavy (804) 1,852,443 23 15 0.8

3. Janitors and cleaners (453) 1,631,534 234 13.1 10.3

4. Supervisors, production (633) 1.605.489 150 9.9 5.1

5. Carpenters (567) 1.275.666 1.6 11 0.5

6 Supervisor, sales (243) 1,137,045 28.2 17.0 11.2

7. Laborers (889) 1,128,789  19.4 165 2.9

8. Sales representatives (259) 1.070.206 149 7.0 7.9

9. Farmers (473) 1.032.759 98 4.7 5.1

10. Auto mechanics (505) 948,358 1.3 14 -0.1
Ten Largest Occupations for Women (';:l-la(r)l-giglio
Detailed 1980 Census Number Percentage Female Percentage
Occupational Title and Code of Women 1980 1970  Female

1. Secretanes (313) 3.949.973  98.8 97.8 1.0

2. Teachers. elementary school (156) 1,749,547 754 839 -85

3. Bookkeepers (337) 1,700,843  89.7 80.9 83

4. Cashiers (276) 1.565.502  83.5 842 -0.7

5. Office clerks (379) 1.425.083  82.1 75.3 68

6. Managen, n.e.c. (019) 1.407.898 269 15.3 11.6

7. Waitresses and waters (435) 1.325.928 88.0 90.8 -2.8

8. Salesworkers (274) 1,234,929  72.7 704 2.3

9. Registered nurses (095) 1,232,544 959 973 -1.4

10. Nursing aides (447) 1.209.757 87.8 87.0 0.8

NOTE: n.e c.. not elsewhere classified

SOURCE: Rytina and Branchs (1984).
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Clerical Occupations

The growth in clerical employment during the post-World War II period
undoubtezly facilitated the increase in female labor force participation that oc-
curred over the same time period. Between 1940 and 1980, the proportion of all
workers emplo) :d as clerical workers doubled from about 10 0 20 percent,
while female participation in the labor force nearly doubled. The proportion of
women working as clerical workers also increased substantially. Clerical occu-
pations remain the mainstay of women’s employment, and it is these occupa-
tions that are currently undergoing substantial technological and organizational
changes integral to broa-er structural changes in the service sector. The service
sector disproportionately employs clerical workers and women. Changes in
eitherthe level of employment or the quality of work in that sector will directly,
and disproportionately, affect women. In 1981 only 6.3 percent of men worked
in clerical occupations, compared with 34.7 percent of women.

Clerical occupations are diverse along several dimensions. Some are better
paid and require more skill than others. Some are held disproportionately by
minority womer; others disproportionately by majority women. Earlier waves
of automation were expected to decrease the number of clerical workers, but the
number continued to increase. Earlier automation not only had displacement
effects in individual occupations but also substantial employment-increasing
effects across occupations. Recently, innovations in computation, dictation,
and record-keeping have affected various occupations in different ways: since
1650, the number of stenographers has declined dramatically; the number of
typists, file clerks, and postal clerks has decreased since 1970; and the number
of computer operators increased substantially between 1950 and 1980 (Hunt
and Hunt, 1985a).

Scholars disagree about how to interpret emerging trends and to project the
future effects of technology on levels of clerical employment. In their well-
known study. Leontief and Duchin (1984) offer disaggrezated forecasts for the
next 20 years which suggest that, relative to other occupations, clerical work
will be more affectad by displacement due to computer-based automation. In
contrast, the Bureau of Labor Statistics (Silvestri et al., 1983; Silvestri and
Lukasiewicz, 1985) predicts substantial growth of clerical workers through
1995. The contradictory forecasts stem from differences in assumptions about
the rate of innovation and diffusion of various new technologies, their produc-
tivity effects, and the size of changes in final demand over time for the products
and services clerical workers help to produce. Whichever prediction turns out
to be more accurate, however, the concentration of women in clerical occupa-
tions and the concentration of technological change in the same occupations
suggest that women are likely to be differentially affected relative to men. Of
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course, if women had equal opportunity in the labor market, they would almost
certainly be less concentrated in the clerical occupations and technological
change there would have less differential effects on women.

Differential Status and Access 10 on-the-Job Training

Even when they are in the same occupations, men and women may face
different opportunities because they work in different firms with different pay
levels (Blau, 1977; Strober and Arnold, 1985). Even within the same firms,
women and men are likely to have different access to on-the-job training and
promotion (Duncan and Hoffman, 1979). Employers’ attitudes toward workers
and their treatment of them are often conditioned by gender (Reskin and Hart-
mann, 1986). These stratification patterns may signal potentially negative ef-
fects of technological change for women in general; in addition, minority
women experience ethnic and racial prejudice as well as sex-based discrimina-
tion, which constrains theiropportunities further (Malveaux, 1982). For exam-
ple, minority women may be placed in back-office jobs in whick access to
promotion and training opportunities is limited. Women may also be differen-
tially affected relative to men because as workers, men and women do not enjoy
the same status and power or access to organizational and collective resources
(such as labor unions).

Differential Responsibility for Family Care

Even if men and women shared equal opportunity to benefit (or suffer} from
workplace technologies, women might be prevented from taking advantage of
opportunities because of their greater responsibility for family care and house-
work. They may also be more geographically restricted, less able to participate
in educational programs, and more constrained in their job choice. One aspect
of the capability of the new technologies may be especially relevant to differ-
ences between women and men. The microprocessor may make home-based
production economically feasible for employers, and women’s household re-
sponsi ilities and the lack of affordable child care may make homework espe-
cially attractive to women. Part-time homework, either on a salaried or self-
employed basis. may be preferred by some women. The new technologies may
also lead, however, to increases in involuntary part-time and temporary work,
if they have significant employment-displacing effects.

Because women have traditionally provided more care for family merabers
than men have and because men—and many women too—have seen this ar-
rangement as right and »roper, some managers have developed assumptions
about women workers that are increasingly inaccurate today )ne such historic
assumption is that women workers have higher turnover rates and less commut-
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ment to their jobs than men becaase of their family obligations (Feldberg and
Glenn, 1979). This assumption may lead to less concern about eliminating
women’s jobs or to reorganizing their work in potentially inequitable ways,
such as in the creation of temporary or part-time work with limited opportuni-
ties. But changing technology and reorganization can also be an opportunity for
opening up new occupations and increa ‘ing mobility for women if the changing
characteristics of women workers, in particular thzir increasing attachment to
the labor force, are taken into account.

Conclusion

The panel expects that differential effects of the new technologies with re-
spect to sex are likely. And for some of the same reasons--differences in
choices, opportunities, treatment—we expect that some effects will also differ
among subgroups based on ethnic, racial, age, marital, educational, or geo-
graphic characteristics of women. In many areas relevant to the new technolo-
gies, however, the effects are essentially the same for all workers and all sub-
groups of women. The new technologies have monitoring capabilities, for
example, whether either women or men work with them, or both men and
women do. The work environment is equally important for all workers. This
report therefore discusses issues that apply to all workers, although they are
partic: arly relevant for women. It focuses primarily on technological change
in clerical occupations.
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Historical Patterns of
Technological Change

Contemporary observers of the recent innovations in microprocessing and
telecommunications technology and their diffusion often claim uniqueness for
the rapidity and nature of those changes. Historians point out, however, that the
characteristics of change can only be determined after change has played itself
out, if such a moment can be isolated; that the rapidity or completeness of
change can only be judged in comparison with previous changes; and that any
assumption that technology itself is the cause of change can only be verified by
historical investigation of the context of change. As C. Wright Mills (1956:
193) pointed out more than 30 years ago with reference to his generation’s
office machines: “Machines did not impel the development, but rather the de-
velopment demanded machines, many of which were actually developed espe-
cially for tasks already created.”

Processes of change helong to history in two fundamental ways. First, they
take time to unfold; anyone who looks only at a moment of the process—includ-
ing the present moment—runs a great risk of mistaking its character. Second,
they cling to time and place; how they happen varies significantly from one
time and place to others, as a direct consequence of events in previous times and
places. People who want to understand these large processes must examine
them in their historical contexts (Tilly and Tilly, 1985).

This chapter uses history as a guide for understanding the complex relation-
ship of technological change and women’s employment. The chapter discusses
both the historical characteristics of the relationship and the manner in which
technological change, both in the more distant and the recent past, has been
linked to changing levels of wamen’s employment and to the quality of their
work. Five cases of the effects of innovation on women'’s occupations are ex-
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amined here. Three of the five cases involve communications and information-
processing occupations that have been shaped over the long run by electronic
technolog: s. The first case takes an innovation—the telephone—as its focus,
examines its development and diffusion, and traces the history of the telephone
operator, the women’s occupation most tightly linked to that invention. The
second case concerns a manufacturing industry—printing and publishing—and
its workers in two waves of technological change. The third case looks at two
sets of information-processing clerical occupations—word processors such as
secretaries, and data processors such as accountants, bookkeepers, insurance
clerks, and bank tellers—over the long period from the introduction of the first
mechanized devices in the nineteenth century to the more recent introduction of
electronic word and numeric data processing. For purposes of comparison with
regard to the strength or weakness of the ability of women workers to shape
change affecting them, the fourth example concems reiailing and its clerks, and
the fifth, nursing, one of the quintessential women’s professions.

All the cases examine three potential sources of change in employment lev-
els: (1) economic growth, both cverall and within industries (which results in
more jobs); (2) loss of jobs because of technological innovation; and (3) substi-
tution of women for men workers, or vice versa, in an industry. The cases
further discuss, to the extent possible, the relationship of technology and the
quality of work in affected occupations and industries. Finally, response to
change, by both unionized and nonunionized workers, is also examined in situ-
ations of technological change. Throughout this examization it should be re-
membered that, historically, changes in levels of employment and quality of
work have been complex, caused by many factors, and contingent—shaped by
impersonal forces as well as by actors.

THE TELEPHONE AND TELEPYONE OPERATORS

Thetelephone is of interest both because it is the basis of an industry that has
been and still is a major employer of women and because of its distinctive
characteristics as an invention. De Sola Pool (1977a:3-4) describes the tele-
phone as

a facilitating rather than a constraining device . . . [it] seem{s] te defy defimtion of even
the primary effects; these seem polymorphous though indubitably large . . . the study of
the telephone’s social impact belongs to the important and subtle class of problems in the
social sciences which demands a logic more complex than that of simple causality—
logic that allows for purposive behavior as an element in the analysis.

Farly in the history of the telephone, while its inventor and certain entrepre-
neurs visualized a fantastic future, other businessmen and engineers failed to
understand the uses to which the telephone would be put and the extent to which
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it woald be used. Even today there is scholarly disagreement over what indirect
effects the telephore has had on people’s social lives.

Bell had his historic conversation with Watsonon March 10, 1876. By March
1878, Bell had envisioned a national switched network of business and residen-
tial telephoncs for interpersonal communication, through which one telephone
subscriber could talk to any other in the country even though this vision was
technologically infeasible at the time (de Sola Pool, 1977b:156). In contrast to
Bell’s semiprescience, others of the time were less sure of the telephone’s po-
tential. Shortly after Bell’s perfection of the telephone, for example, William
Orton, the president of the Western Union Telegraph Company, turned down
an offer to buy all rights to its patent with the words, “What use could this
company make of an electronic toy?”’ (Aronson, 1977:16). Soon after, Sir Wil-
liam Preece, the chief engineer of the British post office, testified to a special
committee of the House of Commons that the telephone had iittle future in
Britain (de Sola Pool, 1977b:128):

COMPUTER CHIPS AND PAPER CLIPS

I fancy the descriptions we get of its use in America are a little exaggerated, though there
are conditions in America which necessitate the use of such instruments more than here.
Here we have a superabundance of messengers, errand toys and things of thatkind. . . .
Few have worked at the telephone much more than I have. I hiave one in my office, but
more for show. If I want to send a message—I use a sounder or employ a boy te take it.

Social commentators trying to understand the social impact of the telephonc
had an even less successful record than did Bell and other entrepreneurs predict-
ing its technological and business impact, partly because the latter were them-
selves in some position to shape the future, while the former could only imagine
it. The commentators, in fact, often focused on the wrong issues, for example,
emphasizing the role of the telephone in promoting woric peace or in encourag-
ing or reducing crime. They failed to recognize that the teiephoi.c was a facili-
tating technology.

The compression of space that the telephorne allows had d serse effects (Gott-
mann, 1977). The telephone allo+ ~d companies 0 move 2way Tom *ueir sup-

pliers and customers and !5 ¢~ —te 1n urb. aveas; it »ermitted manage-
ment ‘o establish corporate | s (zpazate from their faci Hes. It aled
substituted conversation over the o0 2'ness of within-city inail, allow-
ing companies to do business .« .nnonucally through electrical commuri-

cation with’1 and between large office buridu.gs. Even 1s it fostered urban

congestion through business concentration in cities, the te, 2phone, lik.> the au-

tomobile and earlier transportation improvements, alse pre.noted th2 suburban-

ization of housing. |
Early telephone service was expensive becaus ~ of technical limits; 1n 1896 |

telephone service cost $20 per month in New York. Charging for message units

was the solution that opened the service to small consu: + . However, as more

o 44
ERIC

Aruitoxt provided by Eic:




HISTORICAL PATTERNS OF TECHNOLOGICAL CHANGE 27

d*~tant links were added, complexity and cost continued to increase until fully
automatic switching was achieved. This improvement made possible more lo-
cal calls per worker at lower cost, starting in the late 1920s. Great reductions 1n
the time necessary to complete long-distance connections, in the number of
operators needed to put a call through, and in cost came after World War I1. Toll
calls per operator rose from 70 per hour in 1950 to 20,000 per hour in 1980
(Kohl, 1986).

The employment effects of the telephone have not always proceeded as pre-
dicted or, indeed, as intended. The first commercial telephone operators were
boys, following the pattern of the older telegraph industry. Women quickly
rep .ced the boys, who apparently were unruly tricksters when faced with the
opportunity for tinkering with wire connections and teasing customers. Ac-
cording to a contemporary, “the work of successful telephone operating de-
manded just that particular dexterity, patience and forebearance possessed by
the average woman in a degree superior to that of the opposite sex” (cited in
Maddox, 1977:266). The operators’ jobs, clean and dignified, were also attrac-
tive toeducated, middle-class women. The Bureau of the Census in 1902 added
an economic explanation for the employment of women: “Telephony, with its
simpler, narrow range of work to be performed at the central office, has pro-
vided opportunity for a large number of young girls at a low rate of pay, com-
paring in this respect with the factory system” (quoted in Baker, 1964:69). The
spread of telephone use that accompanied economic growth opened up this new
occu, ation to women across the nation.

Being an operator was a stressful job, however, combining a good deai of
physical effort, supervisors’ and customers’ demands for precision, and con-
stant interpersonai contact. Early studies noted a high incidence of nervous
illness and enormous turnover. Inresponse, the Bell system became a pioneerin
offering fringe benefits like vacations and sick pay (Maddox, 1977:269-270).
Nevertheless, unionization began early. With the help of the Women’s Trade
Union League, operators in Boston organized in 1908 and led a strike of New
England operators against Bell in 1919,

Although the physical demands of the job have decreased, pressure on opera-
tors to handle calls rapidiy has not; the form of the pressure has been automated
as electronic monitoring of operator efficiency has taken thc place of supervi-
sory surveillance. The telephone operator job continues to be one with high
turnover, “aclassic dead-end joi,” as Laws (1976) called it. In this case, tech-
nology was adopted in ways to promote efficiency with little attention to pro-
tecting or improving job quality.

What was the effect of the technology on levels of employment? Obviously,
in its overall effect, the telephone stiniulated job growth in cities. For operators,
the years of the depression coincided with the first introduction of automatic
dialing and the subsequent reduction of jobs. A study of one city’s svitch to a
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dial system in 1930 showed little dismissal of permanent operators: the com-
pany planned the changeover several years in advance and took advantage of
the turnoverrate (40 percent peryear) to hire new operators on a strictly tempo-
rary basis for the twe years preceding the change (in Baker, 1964:240-241). A
less sanguine overview (Andeison and Davidson, 1940:426) found that “in
view of lower living costs, the 32 percent fewer workers who were still em-
ployed in 1933 were slightly be.zer off than they had been formerly. For the
third of the workers eliminated from the service and thrown on a flooded labor
market, however, the situation has become dire.” They argued, however, that
although automation in te'ephone switching would reduce the labor force, in-
creases in service would lead to continued increase of supervisory and business
staff, Nevertheless, Anderson and Davidson (1940:428) concluded: “Technol-
ogy has its way, obviously, only when 1t will reduce operating costs and yield
larger profits. This usually means fewer workers in proportion to volume of
business and a proportionately lower wage bill.” In the long run, this view
proved correct with regard to telephone operators.

World War Il saw an enormous increase in communications needs, including
both increased de nand for operators and improved services. By 1950 there
were 342,000 teley one ope. ators. The number declined subsequently to about
250,000 in 1960 ar.d 184,000 in 1964. By 1978 there were 166,000 operators
for 98 million telephones; in 19CO there had been 100,000 for 7 million tele-
phones (Scott, 1982). New jobs for women appeared in the telephone company
business offices because of the increased number of customers and services
offered (Baker, 1964:245, 246). Because the administrative side of the tele-
phone industry hired many women, the loss of women operators on the “pro-
duction” side was compensated. Nevertheless, women did not share in the
growth of the industry to the extent that men did because they were dispropor-
ticnately affected by the labor-saving innovations in switching. A recent study
(Denny and Fuss, 1983) ofemployment in Canada Bell between 1952 and 1672
found that the tecknical change of direct long-distance dialing had a negative
effect on all occupational groups studied—operators, plant craftsmen, clerical
workers, and other white-collar workers—but that it was greatest for the least-
skilled group, operators. The effect of increased output was to increase employ-
ment, and the most-shilled workers benefited disproportionately. Ironically, in
the United States women were also disproportionately affected to some degree
by the implementation of the consent decree agreed to by AT&T and the Equal
Employment Qpportunity Commission in 1973, which tended to reduce the
proportion of females among operators without substantially increasing oppor-
tunities for women elsewhere in the system. The number of female operators in
AT&T fell from 137,493 in 1973 to 94,586 in 1979; the percentage of females
among operators fell from 95.5to 92.1 in the same period. The percentage of
females in all jobs in the company also fell slightly (Northrup and Larson,
1979:46-47).
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The 1980 contract negotiated between AT&T and the Communications
Workers of America (CWA) established technology-change committees and
provided union officials with rights of notice and information with regard to
technological changes. The committees are composed of three union and three
management representatives from each district and are charged with “the re-
sponsibility to develop facts and recommendations” after the company has pro-
vided six months’ notice of “any :najor technological changes (including
changes in equipment, organization or methods of operations).” (See Chapter 4
for a discussion of the limited role of these committees to date.) The advance-
notice feature came into play in 1985 when AT&T announced layoffs for
124,000 workers 60 days in advance. The layoffs resulted at least partly from
the b zakup of the Bell System (part of a negotiated settlement to a Justice
Department antitrust s 1it) and the resulting increased competition with other
telephone equipment and service suppliers. Competing companies enjoyed job
growth with increased market share. Women employees have lost or benefited
with their company. In the future, employment in some parts of the communi-
cations industries may still grow with increases in demand for communications
services, but in many parts employment is expected to continue to decline.

In conclusion, the telephone case demonstrates the unexpected and pervasive
effects of one innovation and its improvements, the way in which levels ot
women’s employment in one occupation first benefited from and then lost
ground with continuing technological change, and the uncertain effects of in-
creased competition and the changing structure of product markets. It also dem-
onstrates the difficulty of assigning causality to observed changes.

WORKERS IN PRINTING AND PUBLISHING

Women have long worked in printing. Artisan production in the U.S. colo-
nial period was a household affair in which wives and daughters were em-
ployed, sometimes as typesetters or helpers, sometimes as bookbinders. In
1910 Edith Abbnitt, a historian of women's work, wrote: “Although the number
of women printers has always been small compared with the number of men in
the trade, there has probably never been a time for more than 2 hundred years
when women have not found employment in printing offices” (Abbott,
1910:247). In the 1820s with the rise of large-circulation daily newspapers in
the burgeoning cities, the relatively undifferentiated industry separated into
book and job shops and newspaper publishing. Publishers in the most competi-
tive and technically complex sector—urban newspapers—were the pacesetters
of change, much of it organizational. In this period women printers tended to
cluster in the book sector, where, if they were typesetters, they did straight text,
unbroken lines of type. Newspaper composition, which involved headlines,
print in narrow columns that had to be justified, integration of nontype matter
and breaks, was done by highly skilled men.
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The Intcrnational Typographical Union, a  tional trade union, was estab-
lished in 1850 by the already numerous locals (Lipset et al., 1956:18). In the
decade before the Civil War, urban pubiishers who had introduced the rapidly
growing evening newspapers began to hire women who had been trained on
small-town newspapers or in book and job shops. During the war, a production
bottleneck in composition became apparent. The first typesetting machines,
developed inen, offered some relief, but they were costly and likely to break
down. For newspapers, they were an investment of uncertain return and were
not widely adopted (Jackson, 1984:171-174). Instead, publishers accelerated
the reorganization of production: for straight text, separated from the complex
multitask ¢/ mpositor’s job, they hired women who had no previous experience,
trained them briefly, and set them to work. Skilled male workers interpreted this
policy quite simply as a threat to their economic well-being; they organized and
demanded equal pay for women. Employers in turn threatened to reduce male
wages to those of women. Nevertheless, male cormpositors prevailed, partly
because most newspaper composing jobs continued to rcquire highly skilled
workers; less trained women or boys could substitute for only a small propor-
tion of them (Baron, 1981:32).

The linotype and othe r automatic ty pesetting machines were rapidly adopted
when better models vere introduced in he 188us. Compositors feared that
women would be hired to run them. The manufacturers of the machines, in-
deed, predicted that cheaper, less skilled workers could be substituted; pub-
lishers agreed and tried to do so. They did not succeed, in part because the
powerful typographers’ national union centralized organizing aad collective
bargaining. Compositors demanded and won publishers’ agreement that ma-
chine operators would be apprenticed in the “trade as a whole” (Abbott,
1910:257; Lipset et al., 1956:19; Baker, 1964:44-45). Women continued to
learn typesetting outside the apprenticeship system, however, and to be em-
ployed settin straight text. Jackson (1984:176-177) concludes: *Mechaniz-
ing composition had limited consequences for labor in part because it did not
imply an attack upon the skill of the compositor.” Sporadic typographical
worker association efforts to exclude women seem to have been facilitated also
by employer preference for male workers, even though they were more costly.
In 1900, 10 perceant of al' composing room employees were women; by 1940
less than 5 percent were women, and in 1960 only 8 percent (Baker,
1964:172,176).

Overall, the numbers and proportion of women in printing and publishing in
general changed little until vae 1940s. In the nineteenth century, women worked
with boys as paper feeders, although ere also, their proportion first declined as
faster machines were introduced, and paper feeders functioned as assistants to
pressmen; the proportion of females later increased once more, as the job be-
came a dead cnd rather than a step in a possible rnale career (waker, 1964:178).

Yo
A Y




HISTORICAL PATTERNS OF TECHNOLOGICAL CHANGE 31

Women also performed certain specialty tasks, greeting card and paper box
printing and binding. Other women in the industry had clerical jobs, or if in the
production branch, they were employed in nonunion shops. For many years,
printing and publishing was an exceptional case: an industry that, despite em-
ployer reorganization and the introduction of technology, remained at core the
province of male skilled workers; this outcome must be credited at least in part
to the International Typographical Union. However, in the post-World War II
period, change in the sex ratio of printing workers accelerated: the percentage
of females more than doubled from 13.2 to 28 between 1950 and 1960.

The more recent decades have seen an even more dramatic turn of events in
newspaper publishing. In New York and other large cities, the old linotype
setting wzs replaced during the 1960s and 1970s by teletype setting a process
that took mechanically produced punched tape and automatically produced hot
metal type; the labor saving was substantial. One operator, tending three auto-
matic linecasters, could produce as much type as seven or eight linotypists
(Rogers and Friedman, 1980:3). Innovation continued, moreover, in the form
of the “Metroset,” a fully electronic machine that does not involve any hot
metal type but simply phototypesets electronically produced and laid out im-
ages. Reporters and editors now work in front of word-processing screens that
show how a page will look; printing has been transformed.

In the 1970s the newspaper typographers’ unions negotiated a number of
contracts that protected their members’ jobs. The relevant clause from the Job
Security Agreement (first negotiated in 1974 and renewed most recently in
1984) between the Northwest Typographical Union (No. 99) of Seattle, Wash-
ington, and the Tribune Publishing Company of Taconia, Washington, reads in
part:

The Publisher agrees that all of its composing room employees whose names appear on
the attached Job Security List will be retained in the employment of the Publisher in
accordance with accepted rules governing situation holders for the remainder of their
working lives uni~ » forced to vacate same through retircment, resignation, death, per-
manent disability. or discharge for cause provided.

The agrezment provides for exceptions to the job guarantee, such as permanent
cessation of the company, strikes, lockouts, acts of God (e.g., flooding, earth-
quakes). Several similar agreements also provide for paid productivity leaves
(leaves in addition to vacation that result from productivity improvements
brought about by technologicai change). This particular agreement alsv spells
out conditions of use for specific innnvations and allocates functions between
departments and workers.

Newspaper compositors—and printers in general-—continue to be predomi-
nantly male. Nevertheless, there has been a great increase in women’s employ-
ment in the industry in the last two decades. Women were 28 percent of the
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industry’s empioyees in 1960, 33 percent in 1970, and 41 percent in 1980. Total
employment in the industry increased by 42 percent from 1970 to 1983; wom-
en’s employment, by 106 percent (Bureau of Labor Statistics, 1985a:542-543).

Historically, the competition between men and women for jobs in printing
went on for the better part of a century, during which time innovation did not
displace male compositors. Finally, great labor saving came with new elec-
tronic processes, employment growth slowed, and a shift in the sex ratio of
workers in favor of women occurred. In this industry, women’s employment
increa<ed through substitution for men that accompanied adoption of electrcnic
automation.

THE AUTOMATED OFFICE AND ITS WORKFRS

The nineteenth-century office was a primarily male workplace. The undiffer-
entiated and potentially upwardly mobile male clerk so vividly invoked by
Lockwood (1958) was aided mostly by boy~—messengers and “office boys™’;
office women, copyists or stenographers, were few. Cohn'’s recent (1985) study
suggests that the “clerk” occupation covered a range of positions, many of
which did not involve the mobility that earlier analysts imagined. However, the
male presence in the office that they described remains valid.

After 1870 the organization and employment patterns of clerical work in the
United States changed in distinctive and important ways. Mills (1956:68-69)
Jffers both context and a quantitative estimate of change:

The organizational reason for the expansion of the white-collar occupations is the rise of
big business and big government, and the consequent trend of modem social structure,
the steady growth of bureaucracy . . . the proportion of clerks of all sorts has increased:
from 1 or 2 percent in 1870 to 10 or 11 percent of all gainful workers in 1940,

The acceleration of women's employment in clerical jobs dates from the
commercial introduction of the typewriterin 1873 (Baker, 1964:71; M. Davies,
1982). There was a 30 percent increase in the number of mostly female stenog-
raphers and typists in the single decade between 1890 and 1900 (Baker,
1964:73). In 1883 the first Burroughs adding machine was put on the market.
The number of bookkeepers, cashiers, and accountants increased by 51 percent
between 1880 and 1890 and by 60 percent between 1890 and 1900. Although
the machines promoted accuracy and speed and thus saved labor, the increasing
vowume of business meant many more workers were needed. At the turn of the
century, women were 29 percent of bookkeepers and accountants. in {819
Herman Hollerith patented the punched card and counter-sorter, a device that
performed calculacions, classified cards, a~d typed out its results. Again, new
jobs, many held by women, as keypunchers and machine operators, appeared.

Offices began to be systematically organized, or *‘socially rationalized,”
even before the massive introduction of accounting machines and the “Taylor-
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ization” that came during and shortly after World War I (Baker, 1964:213,
quoting Mills). In the first decades of the century, economic growth promoted
both the spread of machines and the reorganization of offices, with increased
numbers of women workers. Differentiation and specialization occurred in
both of the branches of clerical work: handling words and manipulating data.
The occupation of secretary provides a closer look at the clerical occupations
that deal primarily with words. The occupations that deal primarily with nu-
meric data are considered below.

SECRETARIES

The secretarial job is found in all industries and in all sizes of offices. In small
office settings, where the job involves one person working directly for a boss,
substantial changes in the secretary’s job often correspond to substantial
changes in the boss’s job.

As Murphree (1985) points out, the secretarial job is a diverse one; “secre-
tary” tends to be a catchall category for any office worker who performs a
variety of tasks that support the work of someone else, usually a manager or
professional. Although typing and filing may be the most salient (or observ-
able) characteristics of the jou, they actually constitute a small portion of the
average secretary’s time; while they require a large proportion of aggregate
office work time, they are often performed by other office personnel in addition
to secretaries. The average secretary performs customized tasks vf ae adminis-
trative and personal nature for the boss; her work flow is unpredictable, as it
responds to immediate demands rather than to long-term projects. The duties of
a secretary typically vary substantially according to the number of people she
works for: the larger the number. the more limited and mundane her tasks are
likely to be, as there simply is not time for more customized tasks. Especially in
large organizations, secretarial work, like most clencal work, involves much
interaction and negotiation with other divisions of the organ.zation (with pe:-
sonnel, contracts, purchasing, sales, travel, and so forth). Manuals of adminis-
trative procedures are typically incomplete—if they exist at all—and acquiring
information efficiently depends on having well-established informal networks
with coworkers throughout the office or firm. In both large and small organiza-
tious, secretarial jobs often require a high degree of interpersonal skill.

The authority relations between a boss and a secretary are an important part
of the job. Job duties are negotiated individually with a boss and may change
with a new boss. The amount of responsibility (and challenge and variety)
“given” to a secretary by a boss is highly variable. Loyalty and dedication, as
well as initiative and enthusiasm, are important parts of a secretary’s job. Secre-
taries have generally been at the top of the clerical labor force, the best educated
and best paid.

The number of secretaries increased enormously witn the postwar economic
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expansion—by 318 percent between 1950 and 1980 (Hunt and Hunt, 1985a).
Technological change came to the secretarial occupation slowly, in the form of
gradual improvements to the typewriter—electrification, correction function,
variable typefaces, electronic memory. These innovations did not invelve ma-
jor reorganization of work (except in the IBM concept of the centralized typing
pool linked to mainframe computers, which was not widely adopted) but rather
anupgradirg of the quality of work that secretaries could produce, perhaps with
some time savirg. These technologies, and the first introduction of electronic
word processing, apparently had little effect on the number of secretarics
through 1980. Up to that date, the number of persons whose occupation was
secretary increased more rapidly than did the labor force as a whole. In the
recession of 1981-1982 the number of secretarial jobs actually decreased for
the first time in history. Although growth resumed in 1983-1984, and the num-
ber has returned to its former level, two close analysts of the data believe that it
is apparent that “secretarial employmeat growth has slowed dramatically”
(Hunt and Hunt, 1985a:3.16). Whether this trend represents reduced demand
or a shortage of supply is not clear. Good secretaries are skilled and valued
worhers, often college-educated. With new opportunities in the professions and
management, college women who once might have been secretaries have
sought, and found, other jobs.

Murphree (1983) reports that the impact of new word-processing equipment
on secretaries differs according to the degree of centralization of work, the
spatial arrangements of the equipment, and the type of supervision the spatial
arrangements enconrrage. Production in word-processing centers, where an or-
ganization: locates all of its word processing at a single site, is often factory-
like. The work of manuscript typing is broken up into its components: the
pickup and delivery of work, the monitoring and scheduling of work, the entry
of words on the keyboard, proofreading, and entering corrections. Work is
sometimes rigidly paced and closely monitored. In many instances the word-
processing secretaries may have quotas to meet: the entry of acertain number of
pages, lines, or even characters. Their work is often monotonous and meaning-
less, since as word processors exclusively they are not involved in the activities
to which the written work pertains (conference planning, billing, sales, re-
search, and so on). The development of centralized word processing also
changes the work of those who remain more general-purpose secretaries (those
who do not take on one of the new srecialized tasks in manuscript processing),
because tasks done by the new centralized unit are no longer done by them. If
many of theirtasks are taken over by new word processors, they sometimes fir..
themselves assigned to a larger number of bosses, and their main function be-
comes gatekeeping.

In contrast to the centralized pattern, secretaries who work with word-pro-
cessing equipment in decentralized arrangements generally find the variety,
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autonomy, and skills of their jobs less affected. They continue to perform tasks
they always have: meeting time emergencies, handling unpredictable tasks,
and using negotiaving and social skills to deal with difficult people. Murphree’s
research supports the view that word-processing equipment either is making
litle difference in secyetarial work (where it is incorporated into the normal
routine, substituting for some typing) or is contributing to the reorganization of
work, the subdivision of jobs, and the deskilling of the secretarial job.

Hirschhorn (n.d.) suggests that the traditional secretarial job is becoming
increasingly obsolete with the introdu :tion of automation into offices. But he
sees it being replaced by different types of paraprofessional jobs, rather than
being deskilled. As managers and professionals increasingly do their own key-
boarding, those who formerly served as their secretaries take on new duties.
New software and the integration of data bases allow the combination of words,
graphics, and data in “printing” high-quality reports. According to Hirschhorn
(n.d.:1), secretaries may “supervise a document production process, rather
than operate within it”” They mnight monitor the organization of work, maintain
the equipment and software, seek new applications, negotiate with suppliers
and users, and instruct and serve users. Hirschhomn proposes that three parapro-
fessions may be emerging: the parapublisher, the paralibrarian, and the para-
manager. The first supervises the document production process; the second
supervises computer-based file and index management—an increasingly im-
portant function, since knowledge of how to gain access to the stored informa-
tion becomes more critical as more is stored; and the third preares reports or
schedules for managers. Hirschhorn’s research supports the view that lines be-
tween managers and secretaries are blurring.

Although office automation has been occurring more or less continuously for
some tirae, with varying effects on the secretarial job, it is important to realize
that offices are by no means fully automated today Reasons offered by analysts
include the diversity of equipment available, the lacl: of appropriate software,
and the cost of both hardware and software. It is also possible that the slow
adoption of auto 1ation is linked to the fact that some of the new office equip-
ment’s capabilities challenge fundamental work hierarchies. The “new office,”
where similar equipment is used by workers at different levels who share access
to integrated information systems, suggests some blurring of the customary
lines between managers and support staff; a consequence may be slow or in-
complete transformat ~n (Salmans, 1982; Iacono and Kling, 1986; also see
section below, *“Bank Tellers,” regarding an urban bank’s introduction of data-
processing equipment to its customer service department with the express in-
tention of contributing to the democratization of the office). Moreover, many of
the interaction and negotiation functions of secretaries noted above, for exam-
ple, may not be readily susceptible to automation.

Of the new automated capabilities that are available, word processing is by
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far the most widely used and seems to be gaining the most rapid acceptance.
One Fortune 500 company that automated with the goal of doubling the produc-
tivity of its salaried staff in the decade of the 1980s estimated that word process-
ing had reached nearly 50 percent of its intended users within the first four years
of the program. The company had estimated thar the larges: demand would be
for transaction processing (on-line purchase orders, sales, travel vouchers, and
soon), which had already been automated to some degree, and it completed the
automation of this type of work early in its decade-long phased changes. In
addition to word and transaction processing, other functions undergoing auto-
mation in this company were technical computation, data inquiry, business
analysis, and electronic mail. Overall, the program has expanded the use of
automation: just before its start in early 1979, only 6 percent of the salaried staff
used automated equipment; by January 1983, 21 percent did (Alexander,
1983). In this company an effort was made to reach managers, professionals,
and technicians as well as clerical workers; however, some of the uses of auto-
mation were clearly intended more for one group than for others. One unin-
tended effect of the shift to automation was the subtle realignment of many jobs
atall levels as the nature and relative importance of various tasks in any one job
changed and as tasks shifted betwcen jobs.

The popularity of word processing no doubt has to do with its relatively low
cost, its technical capabilities, and its obvious usefulness as a way to avoid
repetitive typing tasks, which constitute a large proportion of office work. Al-
though word processing, like the other automated office functions, has been
available on a range of equipment from mainframe computers through mini-
computers to stand-alone units, its growth has increased since the advent of the
stand-alone. Stanc'-alone units may be dedicated word processors or more flexi-
ble per jnal computers. The typical large organization office today is likely to
have access to and make use of a variety of computerized services on different-
sized machines. For example, word processing may be available on a minisys-
temin a centralized location for major manuscript jobs as well as on stand-alone
units or terminals at the secretary’s (or professional’s) desk for smaller tasks.
Data 1nquiry is likely to be available from a mainframe through a desk terminal
or personal computer. The technical composition of offices is in a very fluid
state as improved equipment continues to be introduced. The *‘newest™ config-
uration is & desk workstation that allows access to a large data base. automated
filing, data analysis capacities, word-processing and other report formatting
tools, computer mail (including automatic calendar functions), telecommuni-
cations more generally, and other specific services. By one estimate, 32 million
to 38 million workstations will be in place by 199C with an average investment
of $25,000 (Johnson and Rice, 1983).

Office equipment purveyors have made exaggerated claims of productivity
increase for much of this new equipment—just as seilers always do. Early esti-
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«nates of the effects of office automaticn suggested that secretarial output could
increase from 25 to 150 percent with the introduction of word processing. There
has been litile actual study of productivity before and after insta(lation of word-
processing equipment, so it is dif{icult to verify such claims. It may be that one
of the motivations for the adoption of office automation is m agers’ fascina-
tion with new technologies and their exaggerated hopes of potential productiv-
ity gains (lacono and Kling, 1986). Afterthe equipment is introduced, its short-
comings become obvious and its use becomes routinized—with few new,
exciting applications being developed. As time goes on and new and better
equipment is developed zad enters the marketplace, managers become disap-
pointed with their old equipment and possibly replace it with new.

According to Johnson and Rice (1983), who interviewed represe .tatives of
196 organizations by telephone about the implementation of office automation,
word-processing : 'stems have usually been brought into organizations with
little planning. The initiative usually came from management (90 percent), and
often onc manager was responsible for the choice of equipment and the imple-
mentation proce<s (61 percent). Initial decisions were influenced most by con-
siderations of cost; later decisions tv upgrade, replace, or augment were more
influenced by factors such as vendor training, maintenance, and ease of appli-
cation. Training needs were vastly underestimated; little evidence was f- und of
“orderly procurement and installation of equipment, design of jobs, ¢ . serall
atiempts to integra..” (Johnson and Rice, 1983:3). No organizatior died in
advance the way work and work relations might change. Rather, the innovation
was generally thought of as a “horseless carriage,” in this case an automated
typewriter, that would simply replace one machine without changing anything
else. Widespread anec lota! evidence attests to the frequent frustration that oc-
curs when planning and training are inadequate, equipment fails, and tasks are
continually altered and shifted without sufficient attentior to the consequences.

These common experiences may be compared with those of one distinctive
case, in which the managers of an organization deliberately established a plan-
ning/implementation team (Yin and Moore, 1984). This team, coniposed of
representatives ranging from top management to secretarial levels, planned and
reviewed the implementation of a new office automation system over a one-
year period. The collaboration and feedback led to the ability to adapt the new
systemto the ongoing necds of the organization. Workstations were lccated and
applications and job responsibilitics were developed parallel to existing func-
tions, thereby improving the transition from the old to the new system. Iis adai-
tion. the planning/implemeatation team became a long-term mechanism for
considering new applicatioas, the expansion of the original system, and the
upgrading of the system in terms of newer hardware.

In summary, during the recent period of widespread adoption of electronic
word processing the number of secretaries has not decreased. Although the rate
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of growth of the occupation ha< slowed, the relationship between the adoption
of new technology and this slowdown is not clear. There has been so ne special-
ization and differentiation of functions with the introduction of electronic infor-
mation processing. Newly specianzed workers doing routine word entry are no
longer “secretaries” in the broad sense. Several researchers report that the
process of introducing microprocessing equipment in large organizations as
well as in small offices has beer inadequately thought through and planned.
Both workers and managers have suffered (or have not benefited to the degree
anticipated) as a consequence. Many secretaries have been able to reduce time
spent on uapleasant tasks and take on more challenging work; others have
found themselves working for more bosses and taking on more gatekeeping as
productivity improvements have facilitated doubling up. Finally, it is also pos-
sible that the new technology could facilitate secretaries taking on functions,
such as financial planning, now reserved to managers. Whether such a flatten-
ing of hierarchies is likely depends on the extent to which established organiza-
tional relationships are maintained or transformed.

ACCOUNTANTS AND BOOKKEEPERS

Mechanical devices have a long history in the data-processing clerical occu-
pations; electronic devices were introduced earlier in these occupations than in
word processing. Even before World War I, accountants and bookkeepers be-
came differentiated occupations in the handling of busin¢ saccounts. The num-
ber of women bookkeepers using machines increased, but male clerks tended to
resist these changes; some of them lost their jobs to women as a consequence.
The greater volume of work and new services that proliferated during the war
created still more jobs for women. The Women's Bureau reported that by the
end of the war, women were “entrenched as bookkeeping machine operators in
customer accounts” (Erickson, 1934, quoted in Strom, 1985:17). Women were
being hired instead of menb -ause they made possible (according to one busi-
nessman) “a greater volume of business and lower unit cost. Women were paid
less than men so cost reduced " (Erickson, 1934, quoted in Strom, 1985:19).

Office employment rose more rapidly i1. .1e 1920s and 1930s than the num-
ber of machines sold (Mills, 1956:193; Strom, 1985). Apparently, once a cer-
tain level of machine adoption was reached, the number of workers again in-
creased. Offices in large firms continued to be reorganized and centralized.
Factory-like techniques were applied, as tasks were analyzed, functions sepa-
rated, and workers arranged in efficient spatial relationship to each other. The
depression saw continued feminization of the bookkeeping field with increased
use of machines, again the result of cost-cutting by employers. The period also
saw the first large-scale organizing, mostly in the CIO affiliates—the United
Office and Professional Workers, the Uniwd T cderal Workers, and the State,
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County, and Municipal Workers of America. These unions organized clerical
work  in both data-processing and stenography jobs. (Some of these unions
collapsed inthe postwar period when their leaders refused oaths required by the
Taft Hartley Act.)

Another boom in bureaucracy occurred during World War II; again, there
was greatly increased demand for calculators, bookkeeping and billing ma-
chines, improved machine and work design, and increased female employ-
ment. As new opportunities opened ormilitary service beckoned, male workers
left bookkeeping.

Mills (1956:204), in a sociological study that is now a historical source,
stressed the “factory-like flow of work” in which numeric data were processed
and analyzed in the modern office; an increasing proportion of routine jobs (p.
205); and the demotion of “the stratum of older bookkeepers . . . to the level of
the clerical mass” (p. 207). He concluded (p. 209): “the new office is rational-
ized: machines a:e used, employees become machine attendants; the work . . .
is standardized for interchangeable, quickly replaceable clerks; it is specialized
to the point of automation.”

The 1950s sav  he earliest business application of computers that had been
developed for scieatific calculation and research. Historians of technology dis-
agree about whether the new computers are a continuation of trends in mechani-
zation, a change inkind not degree, ora break. Earlier, one analystargues, “the
pioneering firms had little incentive to put on the marke: Jovices which might
dispiace profitabie existing data processing machines—mainly punched card
tabulatcrs and calculators” (Rhee, 1968:54). By the mid-1950s, however, elec-
tronic computers with greatly . ased capacity for data storage and rapid
calculation were being installed by oanks and insurance companies that handled
large amounts of numeric data (Department of Scientific and Industrial Re-
search, 1956:42).

The possible adverse employment effect of electronic technology was dis-
cus 7inthe 1960s (Baker 1964:220): “Observers seem to agree that the dis-
plac  tofworkers will go farthest in the office, and that since office automa-
tionan.  rincipally to replace routine, repetitive jobs, women clerical workers
may be 1, ‘argest affected group.” Other contemporary observers differed;
they saw a greater effect on employment in manufacturing. Baker noted that
case studies of several insurance companies that installed computers showed
that ir some situations there was “ccnsiderable upgrading of job content and
skill” (p. 225). She concluded, finally, that “an expanding cconomy will sup-
ply clerical jobs forall who seek them” (p. 235).

Indeed the number of bookkeepers did increase, but unevenly, from 1950 to
1980. There were two slow periods, the 1950s and the 1970s, divided by arapid
spurt in the 1960s. Afte~ another short growth spurt in the late 1970s, the
growth of jobs in bookkeeping has stagnated. Ary relationship of this pattern to
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the introduction of microprocessing equipment would be hard to establish, for
growth slowed after 1978, well before wide-scale adoption of microcomputers
(Hunt and Hunt, 1985a). The increased use of mainframe computers was un-
doubtedly important over the whole period.

The data-processing occupations have been highly stratified by sex. Accoun-
tants and auditors, the higher-status, better-paying branch, were 90 percent
male until World War Il and 85 percent in 1950, while women were an increas-
ingly high proportion of bookkeepers and cashiers, 78 percent in 1950. By 1980
the proportion of accountants who were women was 38 percent, while book-
keepers viere 90 percent female. Inthe 1980 census, accountants were reclassi-
fied from “professional workers” to ‘““management-related occupations’; this
change suggests reorganization of job content and, perhaps, some downgrading
of the occupation as the proportion of females in it has increased.

In the first wave of electronic automation, then, women’s jobs increased in
bookkeeping and accounting both through growth of the industry and throzgh
substitution of women for men. It is still too close in time to the very recent
wave of automation in bookkeeping to separate its effects from those of general
reorganization of tasks in the field and te weigh the relative consequences for
levels of wemen’s employment of the technology and the changes in which it is
embedded.

INSURANCE CLERKS

Work inthe insurance industry had been routinized decades befor electronic
data processing was introduced. In the back offices of the lz npanies,
functions were broken down into discrete tasks, and paper mov .. around the
office (often rather large ones with many rows of desk:) with each person con-
tributing a fragment to the complete activity Baran (1955} att-ibutes this early
rationalization and the division of labor of in.. . rance offices to their similarity to
factories—Ilarge-scale producers and manipulators of their product, data.

The insurance industry was a leader in adopting mainframe computers. They
were used to determine the routing of work and to perform repetitive functions,
such as premium transactions and claims disbursements. As computers were
introduced, employment grew in two areas: professional-level computer spe-
cialists (e.g., programmers and systems analysts) and clerical workers (com-
puterequipment operators and keypunch operators). The logic of the work flow
changed very little; the ¢ iputer simply did some tasks *hat had formerly been
done manually.

During the early introductions of computers, there were varying patterns of
effect on numbers of workers. One large company with 4,500 clerical workers
in 1960 climinated 757 traditional clerical positions and added 154 new key-
punchers by 1964; managerial and technical staff increased, but since the new
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employees were primarily male, there was a decrease in the proportion of fe-
males of the work force (Helfgott, 1966, cited in Feldberg and Glenn, 1983). A
Bureau of Labor Statistics study (1966) of the introduction of electronic data
processing in another large insurance company found “relatively few lay-offs”
a- adirect result. This result was believed to have been possible because of the
high turnover ofthe tabulating and calculating ma- hine operators, most of them
young women. However, there were fewer entry-level jobs for young high
school graduates because the skills required for first jobs in the new areas in-
creased.

Advances in both hardware and software design led to the computerization of
some aspects of underwriting and rating in which the computer, using al-
gorithms, would make dzcis ‘ons formerly made by underwriters and raters. But
until the mid-1970s, these changes occurred within the established organiza-
tion of production. In the late 1970s, however, several factors produced pres-
sure for more far-reaching changes. Inflation, high but unstable interest rates,
deregulation accompanied by increasing competition from othcr parts of the
financial industry, and systematic applications of computer an information
technologies created both the demand for and the possibility of reorganizing the
insurance industry. This reorganizing was done in two ways: by installation of
electronic data processing in horizontally integrated systems and by feminiza-
tion.

The new automation modified the work process. While the early use of com-
puters was based on and reinforced the fragmentation of jobs within established
hieiarchies, the newer applications of information technology integrate frag-
mented tasks to create new jobs, often while eliminating old ones. An example
of this reorganization comes from property and casualty insurance, where back-
office jobs with the carrier are being eliminated in favor of data entry and
complete processing by local sales agents (Appelbaum, 1984:10):

One major insurer . . . is developing computer programs that assist in underwriting and
rating of these commercial lines, and (sales) agents are being trained to use these pro-
grams.. . . highest volume agents (about 10 percent of the sales force) [are supplied] with
intelligent terminals linked to the central computer . . . and to printess capable of issuing
a policy. When the procedures are fully ‘mplemented, all clencal piocessing will be
eliminated for sales generated by these agents. Policy typist, rater. and underwniter’s
assistant-—jobs which provided career paths from clerical to lower level professional
jobs as underwriters—are disappearing . . . and lower level jobs as insurance profession-
als are rapidly declining as well.

“Per ~nal iines” insurance—standardized products that can be mass-mar-
keted through direct mail and television advertisement—provides a second ex-
ample. In one company the unskilled jobs of mail handling and filing were
automated by 1980; policies were entered dimctly into the computer, an"' cus-
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tomer ‘uiry clerks couid key into the system to answer questions about cover-
age immediate.y. The work process was extremely fragmented, however. De-
pendingz on whether the,; came by mail or telephone, customer inquiries were
answered by different veople with different job titles To save money in an
intensely competitive market, the company undertook steps to reintegrate the
work process. By 1983 a new, highly skilled clerical position had been de-
signed. Custon.er service representatives handle sales, have access to the com-
puter program that asses.os risks and to the rating program, explain rating pro-
cedurcs to customers, answer customer questions, and respond to complaints
by telephone or mail (Applebaum, 1984:12). Here, job integration ranges
across functions, combining sales with processing and both with customer serv-
ice/client relations. A third model—the nse of computers in insurance in the
early pattern—coexists with the integrated models; computers assist profes-
sionals :inid crerks in traditional jobs who produce insurance policies that cannot
be standardized.

These examples offer interesting contrasts. In the first one, some clerical
duties and professional activities were folded over into sales work to create a
new kind of sales position. The remaining professional activities, €.g., under-
writing exceptional cases and overseeing the work of the agents, were at the
highest level. Some clerical jobs—e.g., typing reports, processing exceptional
cases, and entering data—remain. In the second example, clerical duties have
been expanded to include some sales and professional activities, suppoiied by
computerized systems. Here the sales force and professional positions were
greatly reduced in number.

The model of work organization varies by the kind of business a firm does,
but in all of the varieties of work organization “job categories have " _come
more abruptly segmented while avenues of mobility between them have been
sharply reduced” (Appelbaum, 1984:12). As a result of the automation of un-
derwriting and claims estimating for standardized insurance policics, career
ladders from skilled cierical to insurance p “fessional positions have been elim-
inated or shortened. The gap betwezn these types of jobs has widened at the
same time that the gap between entry-level clerical jobs and skilled of » has
become formidable. In the aggregate, skill requirements for clerical workers
have increased because computers are doing the most routin. tasks. At the same
time, how -er, jobs at all levels have become increasingly dead end.

Feminization occurred as the insurance business reorganized. Between 1970
and 1978, women were hired in 231,000 of the 259,100 new jobs crcated in the
insurance industry. Over the next four years women were hired for 113,900
jobs, while men were hired foronly 20,300 Women increased their proportion
in clerical and nonclerical (professional, managerial, and technical} jobs that
were formerly preponderantly male. Minority women also increased their pro-
portion in insurance jobs a~ ~utomation proceeded, but -nost of them are in
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back-office jobs in data-proces- .g centers, wyping pools, and filing depart-
ments (Baran, 1985). Overall employment in insurance from 1958 to 1984 is
estimated to have increased 1.72 times, slightly above the average (1.67 times)
for the economy as a whole (Hunt and Hunt, 1985a). At the same time, produc-
tivity growth meant that sales grew faster than employment. In the aggregate,
the number of women in insurance has increased both absolutely and relative to
the number of men during automation.

Based on her case study of 55 insurance companies, Baran (1985) concludes
that although the discrimination barrier was lowered to permit women to move
up from clerical to professional positions in insurance, a new structural barrier
has blocked access. Although women can enter professional insurance posi-
tions through certification, noncertified women will not be abl= to move up to
management and professional posts through on-the-job experience. The new
skilled clerical positions that they can enter, especially if they have college
degrees, became increasingly women’s jobs in the 1970s as women doubled
their percentage in such jobs as insurance adjusters, examiners, and investiga-
tors These are the very jobs Baran believes will be directly affected by the
automation of claims procedures. A differ it projection was offered in an ag-
gregate statistical study (Hunt and Hunt, 1985a) that argues that adjusters and
investigators, like secretaries, although supported by computerized systems,
interact directly with other persons as part of their jobs; hence, they are unlikely
to be replaced by machines. As evidence, they point to the continued rapid
increase of insurance adjuster jobs in 1981-1982, when much of the clerical
sector stagnated or declined. Black women, who entered clerical work only in
recent decades, remain primarily in the more traditional, less skilled jobs that
are increasingly at risk of elimination through automation. However, although
small numbers are involved, biack women are overrepresented, compared with
other administrative support occupations, as insurance adjustcrs and investiga-
tors.

Overall these changes in the products and the production process of the insur-
ance industry have brought about changes in emplovment and occupational
patterns. Ir contrast to the steady increase of employment from 1960 to 1980,
from 1980 to 1982 there was a marked slowdown in growth, and, for some
kinds . .asurance, an absolute decline in the insurance labor force. It remains
to be scen whether this slowdown is a temporary reflection of an economywide
recession or a more permanent outcome of the changes in work organization.
‘What does seem permanent is a shift in occupational structure. The number of
lower- and middle-level clerical positions has declined by being automated out
of existence or combined with other jobs. Examples include keypunch opera-
ters, bookkeepers, and file clerks, nccupations that declined by approximatcly
16,000 workers between 1970 and 19 °8 (Appelbaum, 1984:Table 2). Skilled
-lerical positions are expanding, but they seem to be increasingly dead-end
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jobs, with ittle opportunity foradvancement. Forexample, insurance adjusters
and examiners and computer operators grew by 69,000 workers between 1970
and 1978 (Appelbaum, 1984:Table 2). Some lowe: -level professional positions
have also disappeared—again through automation and the redesign of jobs—
while those remaining often require high-level professional credentials and
managerial ability. The question of mobility between occupations in the insur-
ance industry has teen acutely posed by the reorganization of the work process
and redefinition of jobs that have accompanied the adoption of new equipment
(Appelbaum, 1984). Women still predominate in the insurance work force and
are an increasing share of the professional employees; no employment crisis
ha- umerged. Locational shifts of offices, from nrban to suburban areas or to
rural or different regions, a trend reported by sc me observers, may yet produce
problems for  orkers unable to move, but it is too early to trace or evaluate its
effects (Baran, 1985). Furthermore, the increased emphasis on college educa-
tion may further narrow opportunities for less educated black and white urban
working-class women.

As in several of the other industries examined here, one worker response has
been to use cullective bargaining as a means to make the relations between
automation and the existence of jobs, and also their conditions, a contractual
matter. Although it covers only some employees in a small Syracuse, New
York, claims office, the November 1984 contract between the Service Employ-
~es International Union (SEIU) and the Equitable Life Assurance Society of the
United States is far-reaching. The contract calls for 60 days’ ad vance notice of
the introduction of *‘automation or equipment that will result in (a) a reduction
of employees, (b) substantial changes in any employee’s jobs, or (c) a change in
job classification.” This contract also deals with such issues as employee moni-
toring by computer; provision of retraining to affected employees; and a jcb
security provision requiring that tne Syraruse office be kept open, with the
bargaining unit maintained, with atleast the number of employees as at the time
of the signing of the agreement. (After unionization, but prior to the successful
negotiation of this first contract, the company had threatened to close the of-
fice.) In addition, the SEIU contract goes 1nto great detail with regard to the use
of video dispiay terminals (VDTs). The contract calls for rest breaks, glare
reduction, provision of detachable keyboards and adjustable chairs, regular eye
examinations, and provision for assignment to non-VDT duties for pregnant
workers who request such temporary transfer.

BANK TELLERS

Banking, like insurance, pioneered in the use of computers for processing
and storing information (Emst, 1982). Banks—then employing mostly men—
once offered service primarily to businesses. As service to individual clients
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increased, banking mechanized even before computers, first *vith mechanical
calculators and later with electromechanical check-sorting equipment. Propor-
tionately more woinen were employed in new, less skilled jobs (Strober and
Arnold, 1985). Nearly fully automated check processing began with the use of
machine-readable encoding of the bank and account from which the check orig-
inates, along with the encoding by the receiving bank of its code, the account,
and the amount of the check. Magnetic ink character recognition (known as
MICR) began in the 1950s; standards for acceptable printing ink and code
location and so on were adopted in 1958. By 1963, 85 percent of al' checks were
being encoded. This developr..2nt, of course, sped the adoption of computers
for record-keeping for other aspecis of checking accounts.

Tellers were provided with computer-based equipment in the early 1960s, so
data entry began at the point of the tran-action. Today, with an automatic teller
machine (ATM) (facilitated technologically by the microprocessor) for selected
simple transactions, a consuiier enters the information directly into the com-
puter, and the machine provides the cash requested, accepts the deposits, or
performs funds tranfers.

The bank credit card, another innovative service to i"4ividual consumers,
was introduced on a national scale in ihe late 1960s; the widely used and ac-
cepted credit cards expanded consumer debt and centralized its servicing, re-
placing many stcre charge-account systems. Through the 1970s the number of
che " scleared inthe United States grew at a rate of abous 7 percent per year; the
volume of credit card transactions increased even more rapidly (Gurwitz and
Rappaport, 1984-1985).

In addition to services to individ.al consumers, banks are also involved in
the management of their own assets and in facilitating cash management by
their business customers. Higher interest rates make electronic funds transfer
especielly important for cash management. Many businesses and other large
organications can communicate di-cctly with banks to keep track of their assets
and transfer their funds as desired. sanks now often clear their net transactions
with each other electronically. The electronic transfer of funds through home
computer-bank linkage 1s available to depositors in some large banks, but this
procedure is not yet common.

The banking industry has undergone changes under the impetus of forces
similar to those that have affected the insurance industry: inflation, high but
unstable interest rates, deregulation, and competition from other financial in-
termediaries. The mest striking consequence is the wide range of new products
anG services offered by banks and the seemingly inexhaustible demand for
financial services of all kinds. As automation has proceeded, it has served to
improve banks’ competitive position both as it reduced unit costs and made
expansion of product and service lines possible. vwithout these tremendous
productivity gains in banking, the checking system would aimo.t ceria:nly have
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faltered; the quality of services would have declined while their prices rose,
leading to slower growth (Ernst, 1982). As it is, there is no question that tech-
nology contributed to the growti in demand for the product and led to increased
employment, even though many of the innovations were also labor saving.

Over the 30-year period from 195010 1980, bank tellers were the sixth fastest
growing clerical occupation. Female employment in this occupation increased
12.9 times between 1950 and 1980. Current Population Survey (CPS) data
from 1972 to 1982 show bank tellers as the second fastest growing clerical
occupation, with a 103 percent increase in female workers in that period. These
same data, however, show an end to growth, w'th the number of employed bank
tellers smaller in 1982 than in 1981. Between 1983 and 1984, the CPS data
show no increase. (The changes made in occupational categories between 1982
and 1983 make it impossible to compare the data through 1982 with those from
1983 and subsequent years.) Overall employment in the banking industry from
1958to 1984 grew 2.7 times, arate that is far above that of all 105 industries in
the economy (1.7 times), and even above that of the top 10 clerical-employing
industries (2.2 times) (Hunt and Hunt, 1985a).

These changes have brought about shifts in the types of workers needed, as
well as in their numbers. The need for back-office clerical workers has been
reduced, while demand for highly trained sales personnel has increased. Tech-
nically sophisticated sales workers will continue to be increasingly important
because of increased competition among financial institutions, continuing in-
troduction of new products and services, and the growth in larger, more sophis-
ticated institutional custcmers. The teller’s job is scmewhere in the middle of
these trends. As consumers perform the simpler transactions through ATMs,
human tellers are likely to deal primarily with more sophisticated requests.

Sales might provide an opportunity for upward mobility for tellers (Hirsch-
horn, n.d.). Many tellers now deal primarily with exceptional situations (certi-
fied checks rather than routine deposits and withdrawals) and the sale of bank
services (cash management accourts). The implications of this shift for tellers’
mobility opporte- .ties in banks are not yet clear, however, because there may
be countervailing tendencies. Osterman (1984) suggests that the internal labor
markets of banks, too, are changing, maning career mobility within the bank
more difficult. The sales job is becoming a highly skilled one, more dependent
on formal training and more tolerant, even encouraging, of interbank mobility.
At the same time, on-the-job trainii.g and the institution-based internal career
ladder for bank te'lers have tended to disappear. Nevertheless, women's partici-
pation in upper-level benk jobs has increased more rapidly than their share in all
management jobs. Although some of this shift may reflect job title inflation,
sume of it reflects increased management opportunities created in the recent
rapid expansion of the retail side, affirmative action, and the increased willing-
ness of employers, customers, and employees to consider women in these jobs.
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Even if the jobs do continue to provide internal career mobility, employment in
the first place will be more difficult because entry-level jobs are likely to require
more education. This may exclud less well educated women (and men), who
are likely to be disproportionately minority, poor, and urban (Noyelle, 1985).

A study of the introduction of an integrated data base system in the customer
service department of a large New Yorx bank (Center for Career Research and
Human Resources Management, 1985) demonstrates one way that leading in-
dustry institutions can offer a model for the introduction of new technology.
The bank’s stated policy in advance of any change was “no layoffs”” The man-
ner of change was planned with positive outcomes for workers—reduction of
stress and upgrading—among its goals. There was redesigning of both the phys-
ical setting of the department that enhanced the working environment and of
jobs that promoted professionalization or skill upgrading of the clerical workers
involved. Some clerical workers experienced upward mobility. The job rede-
signalso “democratized” the office; this change was appreciated by clerks less
s. oy middle managers who felt that democratization reduced or leveled their
status. Time will tell whether these contrasting perceptions of the outcome are
reconciled. The clerical work force was reduced by 14 percent in the change-
over; presumably those workers who lost their jobs moved elsewhere in the
bank or left voluntarily.

Growth of employment in banking is likely to slow. The advanr~- " automa-
tion have taken place primarily in the retail part of the business, the most labor-
intensive sector and the sector in which banks had been the most actively solic-
iting business. Regulation held interest rates down and encouraged banks to
compete in other ways for retail business, by opening branches and charging
low service fees (which kept the cost pertransaction to the consumer artificially
low). With gradual deregulation over the past five years (it is expected to con-
tinue), bank branch opening declined and service charges were raised; banks
now have less incentive to cater to small-scale retail trade (Gurwitz and Rappa-
port, 1984-1985). With further automation (more ATMs, point-of-sale termi-
nals, and home banking) likelv to eliminate much of the paperthat has until now
been generated and processca (even though processed electronically for the
most part), labor needs in retail banking will probably decline. The assets of
banks also are now growing more slowlv and erratically, especially relative to
their high and steady growth prior to 1978. Thus, in banking, both future
growth patterns and employment levels are uncertain, but employment growth
on the retail side is very likely to slow.

In summary, increases in women's employment as bank tellers accompanied
preautomation business and organizational changes. During the recent rapid
growth of the banking industry, women's employment increased as automation
contributed to growth of demand for new products and services. Women's
move into bank management occurred in the same period. Recently, however,
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employment growth has slowed. Continued reorganization has changed condi-
tions for entry-level positions and internal mobility, with the rotential of clos-
ing off oppertunities for less educated women. Future changes in the pattern of
demand, in the organization of work, and in automation are likely, and those
changes will continue to affect employment.

RETAIL CLERKS

The retail industry inthe United States has undergone striking changes in the
twentieth century. A continuing process of technological change, much of it
outside retailing itself, coupled with general social, cultural, and economic
cbange, has transformed retailing from an industry dominated by single-propri-
etor neighborhood stores serving highly localized markets to one dominated by
national chains and holding companies, most of whose member stores serve
broad regional markets. Some of the changes outside of retailing that have been
impertant in this transformation include the development of nationally recog-
nized brands and standardized packaging by manufacturers (which began in the
late . eenth century); advances in freight transportation, which improved
distribucion of national brands tn local outlets; the development of svurbs and
automobiles, which made regional shopping centers possible; advances in gen-
eral ¢ fice procedures, including record-keeping and billing; the development
of new forms of consumer credit, which increased the ease and amount of
consumer credit; and new media (radio, movies, television), which promoted
mass consumption as well as advertising messages for specific products. Re-
tailing, which is directly dependent on consumer needs and preferences, has
generally responded rapidly to these changes and initiated innovations of its
own,

Among t'.¢ most prominent changes since Wourld War II has been the devel-
opment of chain, discount department stores, such as K-Mart. From a handful
of such stores in the 1950s, the number grew tc 1,300 in 1960 and to almost
7,400 by 1977. During the same period, chain department stores, such as Sears,
Roebuck and Company and J. C. Penney, also expanded rapidly, and holding
companies, such as Federated Stores, expanded their holdings to include prom-
inent specialty stores as well as locally distinctive department stores. Chain and
discount stores now handle 89 percent of the department store trade; depart-
ment stores in general have about 80 percent of the general merchandise mar-
ket. Concentration in this industzy continued to increase even after the period of
rapid expansion of the chains: between 1967 and 1977 the top 32 tirms in-
creased their market share from 75 to 87.5 percent of all sales, and within this
group the top five increased their share from 49.8 percent to more than 60
percent (Bluestone et al., 1981:48). The most rapidly growing sector of the
industry, however, is disc nt chain stores. And since the energy crisis of the
1970s, mail-order catalog sales have also increased dramatically.
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Inother sectors of ret:ul irade, such as hotels, restaurants, and grocery stores,
the trends are similar to those in general merchandise retailing: increasing scale
through chain operations, more reliance on recognition of nationa: “brand”
names (Safeway, Howard Johnson’s, McDonald’s, Hilton, Sheraton), greater
use of advertising, and increased use of automated equipment. For example,
the 20 largest supermarket chains (those with more than 190 stores) increased
their share of the grocery store market from 27 percent in 1948 to 41 percent in
1977. The introduction of scanning technology in supermarkets (uniform prod-
uct codes read by scanners at the cash register) was increasing at a rate of about
10 percent of all stores per year, meaning that its introduction would be virtually
complete by the end of the 1980s. Cash register scanning eliminates marking
prices or price changes on products. Data recorded in the process are used to
control inventory, automatically reorder products, schecule workers’ hours,
and allocate shelf space. The new machines also reduce checkout time (Burns,
1982).

The, retail industry as a whole is highly competitive; consumer income is
limited, and most areas of retail trade are not expected to grow more rapidly
than disposable income, although some sectors can experience high growth
rates by capturing changing preferences. Even when there is market saturation,
a “new concept” in retailing can capture business from competitors. For exam-
ple, a declining part of the average family budget is spent on groceries, but an
increasing part is spent on eating out, and within the grocery sector, market
share can be captured by the super supermarket with its vastly expanded offer-
ings including prepared, ready-to-eat food, and the warehouse store with it
curtailed product selection and lower prices. Interestingly, both the super stor.
and the warehouse store in the grocery trade employ fewer workers per dollar
unit of sales than the standard supermarket, and the standard supermarket is
losing market share to the newer forms (Burns, 1982).

A recent study of changes in the department store part of the retail markei
suggests that comaputer-based technological change has been essential to the
growth of multiple-store chains (Bluestone et al., 1981). Computer-based in-
ventory control, ordering, and warehousing, as well as the product scanning
codes and intelligent cash registers, created economies of scale that made ex-
pansion possible. Without automation, the amount of record-keeping required
to operate at such sc:le would probably have been prohibitive. Mass media
advertising. another technique that benefits from economies of scale, has also
facilitated the growth of chains and added to their relative advantages over
independent stores. Indeed, Bluestone and his colleagues (1981) argue that
advertising has allowed retailers to reduce the numbers of higher skilled sales
workers and substitute less skilled and lower-paid sales help. The salesperson
no longer needs to sell the product; that his been achieved by advertising.

The distribution of occupations in retailing between 1950 and 1980 docu-
ments the shift toward less ski:led cashier jobs. In 1950, 4.3 percent of all jobs
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were in retail trade (excluding cashiers), and cashiers constituted another 0.4
percent of ali jobs. Between 1950 and 1970, the labor force in retail trade grew
from 2.5 million to 2.9 million, representing an annua) growth rate of less than
1 percent; between 1970 and 1980, the growth rate for the entire decade was
just over 1 ~erceni (Bureau of the Census, 1964:Table 201, and 1984b:Table
221). Overall, employment in retail trade grew more slowly than total employ-
ment.! The number of cashiers, on the other hand, more than doubled between
1950 and 1960, and has continued to grow rapidly since: between 1960 and
1970 their number increased by 73.4 percent, and bet»een 1970 and 1980 by
87.0 percent. By 1980 cashiers constituted 1.8 percent of the total labor force
and 34 percent of all retail trade employees (Bureau of the Census, 1984b:Table
221).

The shift toward the use of cashiers strongly favored female employment.
Cashier was a predominantly female job aiready in 1950, and over the subse-
quent three decades it increased from 76.5 to 83.0 percent female. Thus, most
of the new cashier jobs (approximately 1.2 million) went to women.2 While
other 1etail jobs grew more slowly than that of cashier, new employment oppor-
tunities again favored women; the proportion of those jobs held by women grew
from 48.9 percent in 1950 to 58.7 percent in 1980 (Bureau of the Census,
1964:Table 201, and 1984b:Table221). However, sales of higher-priced items,
generally accompanied by higher pay, continued to be male-dominated in
1980. Men ciaimed a disproportionate share of sales jobs in motor vehicles and
boats, furniture, radio, TV, hi-fi equipment, and appliances, while women
heavily dominated the counter clerk and apparel sales jobs (Bureau of the Cen-
sus, 1984b:Table 221).

While the shifting composition and content of retail jobs have been accompa-
nied by expanding job opportunities for women, the quality of those jobs has
deteriorated in several respects. Salespersons are playing aless central role than
previously, even in the higher-priced stores that provide relatively more cus-
tomer service. such as Bloomingdale’s. Commission sales are rapidly disap-
pearing, and standard hourly wages only slightly above the minimum wage are
becoming the norm. Along with the use of less skilled sales workers, part-time
employment has increased: when it is no longer necessary to have skilled sales
workers who know the products, scheduling part-time workers to meet daily
and weekly fluctuations in demand—and to reduce costs—becomes possible.

'Because cecupationa! classifications changed between census years. compansons across the
entire penod are difficult to make However. compansons between adjacent census years (1950-
1960, 1960-1970. 1970-1980) are generally possible There was a major change in classification
mnthe 1980 census The 1970 and 1980 data compared here use like categones but cannot accurately
be compared with previous years.

o compare cashier jobs across census years. data were taken from Hunt and Hunt (1985a).
who adjusted census data for purposes of consistency,

68




E

HISTORICAL PATTERNS OF TECHNOLOGICAL CHANGE 51

Extending store hours to improve competitive position also contribute. to
stores” hiring of part-time workers. Scheduling is facilitated by compurznzed
data from :intelligent cash registers that can be used o identify fluctuations in
demand. In the New England region, which led in the development of discount
stores, it is estimated that fully 75 percent of all department store employees
work part time. One national discount chain estimated that onlv 15 percent of its
work torce is full time (Bluestone ei al., 1981:83). Much of the employment is
seasonal as well as part time; only one-third of department store employees
work year round; more than one-third work only one-quarter of the year, usu-
ally around Christmas.

The increased use of less skilled and part-time workers has also contributed
tomaki. “he job of department store salesparson less likely as a career; career
opportunities for the floor salesperson have virtually disappeared. These con-
trasting tiends reflect the reorganization of retailing just discussed: sales per-
sonnel no {onger “sell,” but sales still occur; cashiers handle the transaction.

The department store industry is now characterized by enormous turnover of
young workers rather than by more stable employment of older workers. The
proportion of department store workers in New England who were under 25
years old increased from 30 percent in 1958 to more than 50 percent by 1970.
T, percentage of the departinent store labor force in New England that had at
‘cadt three years’ tenure fell from more than 42 percent in the 1950s to less than
32 neccent in the 1970s, while the percentage who had worke ! le,. than one
year increzsed from less than 20 pereent to more than 30 percent (Bluestone et
»1 . 1981:84). In most years between 1957 and 1975, more than 40 percent of
the labor force left the industry each year. With such high turn.ver rates, much
hiring occurs even in years of declining employment. Obvi-u.ly, training is
minimar; otherwise this staffing strategy couid not make ecor  ic sense. Pres-
sure to reduce labor costs is large, since competition is stiff ana ;aborcosts are a
relatively iarge proportion ot otal costs. Payroll costs range from 11 tc 4
percent of total sales in the most standardized parts -  the industry (chain and
discount stores) to 16 to 27 percent in the less standardized parts (holding com-
panizs, independents, and specialty shops). Because of the competition. unions
have generally been unable to prevent pressure on wa ¢ rates, and little of the
work force is unionized. The young age of the workers, the high rate of turn-
over, and the large proportion of part-time workers all appear likely to make
more widespread unionization difficult.

Unionization has had a somewhat stronger foothold in foud retailing, largely
because skilled meat cutters 1n supermarkets were orgamzed [n tact, workers
in some of the unionized department steres (Bradlee's) became so as a result of
mergers v.._h supermarket chains (Stop and Shop). The intense - ompetitive
pressures in food retailing led to a merger between the retail clerks and the
amalgamated meat cutters unions in 1979, creating the United Food and Com-
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mercial Workers, with 1 2 million members. Nevertheless, the strength of the
union is declining, especially in supermarkets, which had been its strongest
section. Technological change in meat packing has resulted in the nearelimina-
tion of skilled meat cutters in supermarkets; some of the meat now arrives inthe
stores boxed, labeled, and ready to be sold, while most of it is in boxes of cuts
(rather than whole carcasses) that need little further cutting before being pack-
aged and sold; since 1974 nearly 4,000 meat cutter jobs have been lost in four
cities alone—Boston, New York, Chicago, and Lu> Angeles (Burns, 1982).
Without the high end of the wage scale to “ancnor” other wages, wages of
supermarket workers are falling in relative terms, and unions have hadto accept
two-tier wage bargaining, with new entrants on lower wage scales (with smaller
future increases) than present workers.

Technological changes have directly contributed to the changes in retailing,
particularly its increased scale and use of part-tiine workers, both of which have
been facilitated by compuierized record-keeping. Other important technologi-
cal changes that have transformed the industry over a long period include gen-
eral advances in communications and transportation and increased use of adver-
tising. The discount branch of the inlustry. with its lower labor needs, is
growing most rapidly. “Decreased reiiance upon labor is a by-product of con-
centrated ownership” (Bluestone et al., 1981:50), which continues to increase.
Employment of cashiers has increased, providing a large pool of new, low-
skill, low-wage jobs for women—jobs with little stability and few career oppor-
tunities. Other re*ailing employmeni declined or grew slowly. The basic com-
petitive structure of the industry no doubt contributes to this outcome, for it
leads to a strong need to keep labor costs to a minimum.

NURSING AND NURSES

Like the other industries discussed here (telephone communication, printing
and oublishing, insurance and banking, and retz2il trade), the health industry is
undergoing fundamental structural chan_e. The restructuring of the health sec-
tor is a result of charges in insurance programs, increases in the relative supply
of medical doctors, growth in the number of profit-making hospitals and clin-
ics, changes in the age struture of the population, and altered preferences for
types of health care. Together with technological change, these factors influ-
ence the work performed and the number and quaiifications of the people re-
qu. =d to do it. Employinent growth in the health industry over the past several
decades has beer well above average. It 15 projected that employment growthin
the health industry will continue to outpace that of the U.S. econoiny as a whole
into the 1990s, but at a slower rate than that experienced during the 1970s.

Nurses comprise the laigest group of health professionals in the United
States. The numbers of both registered nurses and licensed practical nurses
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increased substantially between 1970 and 1980 (Bureau of the Census, 1984b).
Throughout this century, the nursing occupatior.. have both grown steadily and
undergone coatinuous change. Until the depression, most of the trained nurses
in the United States—in contrast to nurses,in Britain and elsewhere—worked in
private home nursing and community health rather than 1n hospitals. This fact
enabled them to argue that hospital training was inadequate for their practice
and to establish and consolidate a variety of educational programs, including
university training for registered nurses (C. Davies, 1980). For decades nurses
have been split into different groups, according to training and accreditation,
place of employment, and specialization within nursing

The most recent national sample surveys and estimates indicate that of the
closeto 1.7 million registered nurses. 1.4 million actually practiced their pro-
fession in 1983. Adjusting for part-time workers, thic amounts to 1,174,200
fuil-time equivalents—600 employed or 502 full-time equivalent nurses per
100,000 population. Just under one-third of employed registered nurses had a
baccalaureate or higher degree. Registered nurses constitute the ninth largest
occupation for women and the highest-paid predominantly female occupation.
In the 1980s two-thirds of the registered nurses employed in nursing worked in
hospitals. The second-largest group practiced in nursing homes (8 percent).
Both of these groups exhibited the highest estimated growth rates in the em-
ployment of registered nurses since 1977. 39 and 27 percent, respectively
(American Nurses Association, 1985). The growth rate in hospital employment
is expected to slow and to be accompanied by changes in types of positions and
by requirements for more education o- experience (Sekscenski, 1984; Ameri-
can Nurses Association, 1985).

Although their education and training is shorter and less professionally ori-
ented than thai of registered nurses, licensed practical or vocational nurses
(LPNs or LVNs) also require accreditation. In 1983, of an estimated 781,506
LPNs and LVNs. 539,463 (69 percent) were employed in health care. More
than half of this group, 57.6 percent, worked in hospitals, followed by 22.5
percent in nursing homes, and 9.1 percent in physicians’ or dentists’ offices.
Trends toward demands for higher formal education of nurses, particularly in
huspitals, are also indicated by the fact that the total number of LPNs and LVNs
has not grown us rapidly as that of registered nurses (Sekscenski, 1984:12, 17).
And ..fter a contir yous increase in full-time equivalents of LPNs in hospitals for
many years, ineir numbers decreased ~.om 1982 to 1953 (American Nurses
Association. 1985:46). Unemp ymcnt rates for LPNs have usually been
higher than for registered nurses (in 1983, 5.4 and 1.6 percent, respectively),
but lnwer than for the population as a whole (Amcrican Nurses Association,
1985).

There have been only small increases in the percentage of males among
nurses The proporti~n of males was roughly the same among both registered
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nurses and LPNs and LVNs, 3 percent in 1983 (American Nurses Association,
1985). Male nurses are generally better paid than female nurses and occupy a
disproportionate share (one-fourth) of the supervisory and administrative posi-
tions in nursing (Jacobson, 1983:50).

More LPNs and LVNs than registered nurses are ethnic or racial minorities,
reflecting less access to higher-level education by minorities. but whites domi-
nate both occupations, constituting more than 90 percent of registered nurses in
1980 and close to 80 perce~t of LPNs and LVNs in 1983 (American Nurses
Association, 1985; National League for Nursing, 1985). In 1980 an estimated
88.7 percent of minority registered narses were employed in nursing, compared
with 75.7 percent of nonminority nurses.

Nursing has been strongly affected by technological developments in medi-
cine and the biosciences. Both in hospitals and in the community, nurses have
continually had to adjust to innovations in medical technology. Computers and
information technology, more generally, are increasingly linked to other forms
of technology in use in the health services.

Computers were first introduced in the U.S. heilth care system in the 1950s.
They were by-products of computerization in other sectors of the economy, not
specifically designed for health services. The first applications occurred in
large hospitals, primarily for administrative routines such as inventory control,
billing, and payroll. Few health professionals were involved in the develop-
ment and refinement of computer systems in hospitals. Laboratories in large
hospitals were the first clinical area in which computers were applied success-
fully. Medical statistics were also an important application, parallel to adminis-
trative computing. Only occasional attempts were made to integrate clinical
and administrative systems.

Knowledge and learning are central aspects in the diffusion of technology
(Rosenberg, 1976). In the first phase of computerization of hospitals, not much
transfer of knowledge about the new technology, let alone about its intercon-
nections with organizatic nal change, occurred. Expertise with computers and
computer use in the health services was located either outside hospitals, with
vendors and shared-service computer companies, or in separate computer de-
partments, which only large hospitals could afford. The hospitals that started
early to use computers for accounting and patient records steadily developed
more complex procedures. At the same time, technology and concomitant spe-
cialization increased the necessity for coordination and communication. One of
the main functions of nursing became the coordination of a whole array f
specialist medical competences in the service ot patients (Fagerhaugh et al.,
1980). While a few individuals in the 1950s envisaged the possibiiity of auto-
mating selected nursing activities and records, computing procedures were
cumbersome, and reprogramming was costly. Staffing requirements for man-
aging and improving computer systems and the complexity of the structure of
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information and communication in hospitals were grossly underestimated (Ball
and Hannah, 1984).

Gradually, mainframe computers were replaced by minicomputers and mi-
crocomputers, keypunching machires by direct data entry. Improvements of
computer systems notwithstanding, many forms of *resistance to” or “interfer-
ence with” computerization on the part of doctors, middle management,
nurses, and clerical and technical personnel zre reported from the 1950s into the
1980s (Startsman and Robinson, 1972; Henskes and Kronick, 1974; Watson,
1974; Dowling, 1980; Counte et al., 1983). Frequently, the organization of the
implumentation process is cited as a cause for resistance or reluctance: lack of
timely information, loss of power and control, insufficient attention paid to the
privacy of patient information, and so forth. Overselling by vendors and unreal-
istic expectations of health care personnel led to lack of involvement in improv-
ing systems by personnel theoretically able to do so. Changes in traditional
procedures of practice are often mentioned as a reason for resistance (Ball and
Hannah, 1984). Doctors, for example, persisted in giving direct orders or hand-
written notes to clerks, while nurses often continued to write most of their notes
by hand (Lievrouw, 1984). In spite of—or perhaps partly because of—comput-
erization, aZ.ainistrative work in hospitals and in the health sector in general
increased considerably, and with it the number of clerical workers. By 1983 the
health industry employcd 1.2 million workers m: clerical occupations, more
thar double the number ¢zmployed in 1970 (Sekscenski, 1984).

Beginning in the middle of the 1 70s, there was a marked increase in the
interest of doctors and nurses in computerization and o:her information technol-
ogies. This change resulted both from accumulated experience with the new
technologies and from a growing realization of the poteatial and the feasible
adoption of increasingly useful techniques of microtechnology and data base
management. Medical informatics became a specialty ir medicine, with its
own journcls and conferences. An extensive variety of specific applications
were developed during this period, ranging from hospital and laboratory infor-
mation systems using specialized diagnostic and patient monitoring, to signal
analysis and image processing, to educational and research applications. Many
of these technologies integrate knowledge from different medical and nursing
specialties, but their use leads again to the formation of new groups of special-
ists. The changes influence the employability of nurses and make frequent re-
training necessary. Depending on how the technologies are organized,  ‘can
also constitute sources of stress in the work situation, both in relationship to
patients and in the nursing team (Jacobson and McGrath, 1983; Ball and Han-
nah, 1934).

The monitoring of births and of patients in coronary, neonatal, or postopera-
tive intensive care are examples. Initially, computers were used to analyze
electrocardiograms. Data were presented on paper trace records and later on
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video display units (VDUs) in alphanumeric and graphic form. Watching ma-
chines was a tedious, strenuous nursing task, so alarms were combined with the
computers and were programmed to alert personnel to deviations from normal.
With the further development of the techaology of representation of physiologi-
cal processes and the reduction of noisy signals, technical ~xperts saw total
automation as a possibility. It has been suggeste that fully aucomated systems
cou.d lead to a reduction in nursing staff time as well as in the medical/technical
knowledge necessary un the part of nurses. Automated monitoring, combined
with other technology, could result in continuous recording over extended pe-
riods, increased automatic storage and analysis of records, and automatic gen-
eration of suggestions for treatment and automatic administration of medication
(Fox, 1977).

The diverse patterns in the introduction of patient monitoring devices in
different countries suggest that—as in other areas—one cannot speak of “the
effect” of the new informationtechnology on nurses. Effects depend on choices
regarding the extent of automation, training of personnel, their reliance on the
data and their discretion in 1nterpreting them in conjunction with direct observa-
tion of patients, the distance of the equipment from the patient and the rest of the
ward, and so on. A strong commitment on the part of both nurses and physi-
cians to the importance of intensive personal nursing at the bedside and to
support for the patient’s family seems to underlie decisions about many moni-
toring systems that purposely have not been totally automated. Increased au-
thority of nurses combiring different forms of observation of -satients and in-
creased consvltation among n.embers of health care teams are .lso reported as
possible outcomes «f the introduction of patient monitoring (Medical Infor-
matics Earope, 1982, 1984; Ba'l and Hannah, 1984; Child et al., 1984).

Today nurses are more ofte. consulted when information technology is intro-
duced into hospitals and other health care settings than they previouslv were.
Nurses aie also umong the developers of special nursing applications of com-
puter and information technology, including video and telecommunication sys-
“ems. Manufacturers and vendors have employed nurses to improve existing
systems. IBM, forexample, has underlined the importance of user involvement
at Duke University in adapting its patient care system (PCS) 15 local hospital
needs not necessarily envisaged by the designers: participants in the implemen-
tation process at individual hospitals are nurses and other health care personnel
as well as compnter specialists (Light, 1983). In addition to improvements in
hospital administration syster1s lahoratory systems, and patient monitoring
systems as seen from the viewpoint of nurses, one now finds special computer
applications for nursing practice and administration in hospitals - nd commu-
nity health settings, forbasic and continuing nursing educatior . and for nursing
research. Telemedicine, a system that allows practitioners to function without
on-site physician coverage, through bidirectionai cable television, is being

~3
e



E

Q

Aruitoxt provided by Eic:

HISTORICAL PATTERNS OF TECHNOLOGICAL CHANGE 57

tried in community clinics staffed by nurses (Cunningham et al., 1978). In
contrast to earlier computer-based systems with implicit models of the work of
nurses. several of the most recent specific nursing applications are based on
explicit philosophies of nursing. Examples of such systems range from prob-
lem-oriented patient care systems (McNeill, 1979) to systems for clinical deci-
sion support to be used in the education and practice of nurses (Grobe, 1984;
Ryan, 1985).

The possible employment effects of such svstems are, however, hardly
spelled out. As is the case for other expert systems, there are possibilities for
raising the professional standing and knowledge of one’s own group as well as
possibilities of diffusion of knowledge to groups with less formal education.
The latter effect can lead to replacement or curtailment of growth of the “ex-
pert” group through employment of groups with less formal training. Systems
planned as labor-saving devices might turn out to demand increased input of
labor of another kind, either more or less professional, in this case either more
or less directly involved in nursing practice Whciher groups of workers per-
ceive the introduction of new technology as a threat to be averted or as a chal-
lenge to further their own interests will depend partly on their knowledge base
both about their own field and about the technology in question. Professional
education and accreditation alone are not sufficient for such a knowledge base.
Both formal and informal networks are necescary for gathering information,
comparing experiences, and contacting designers and + 2ndors.

In the case of physicians and nurses, professional organizations and interna-
tional contacts have been starting points for the activities of individuals and
small groups specializing in computerization in their fields. Nurses interested
in computers and information technology have been able to use their general
professional journals for this purpose; they have also established communica-
tion and publication channels of their own. An increasing number of books and
articles are available to nurses who want an introduction to computing. There
are “howto” guides complete with addresses of network contacts, calculations
of cost-effectiveness for a nursing administrator, and analyses of data base sys-
tems for a nursing computer specialist. There have been maay national and
international conferences on medical informatics in the 1980s with sections on
computers in nursing. In 1982 the nurse members of the American Association
for Medical Systems and Informatics (AAMSI) formed a professional specialty
group for nursing within the association. Nursing educators in the United States
may afiiliate with the heaith ducation special interest group within trie interna-
ticnal Association for the Development of Computer Based Instructional Sys-
tems. Informal computer interest groups within the national nursing associa-
tions have existed for some time. Recently. the Amcrican Nurses’ Association
constituted a Council on Computer Applications in Nursing. In the spring of
1985 the National League of Nursing formed its National Fornm on Computers
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in Health Care and Nursing, a “membership group designed to advance com-
puter technology in the nursing community.” Much cross-fertilization of ideas
for impr.-ving information technoulogy in nursing occurs in international fo-
rams. Since its first meeting in Stockholm in 1974, the International Medical
Informatics Association (IMIA) has held meetings triannually, with special
working groups for nureing education. In 1982 an international working group
on nursing was formed as part of the IMIA.

The historic experience of nursing and nurses demonstrates once more the
interrelationships between technical change and social relationships. Hospital
personnel, including nurses, have become actively involved in the introduction
of electronic innovations in patient care. Nurses have organized, through col-
lective bargaining and other means, to participate in the development and im-
plementation of new technologies. Employment effects for nurses so far have
been small, because of nurses’ knowledge and type< of jobs. coupled with
generally strong growth in health sector employment. The high level of educa-
tion of nurses has no doubt facilitated their participation in implementation of
new technology and contributed to their job security in the face of change.
Comparison with European experiences shows, once again, that the same tech-
nologies can be used with very different effects. In the United States, very
recent change in federal government rules affecting Medicare reimbursement
(the Diagnosis-Related-Group [DRG] basis for fee payment) has produced
shorter average hospital stays; some job loss for nurses and other hospita, work-
ers has occurred in 1984 and 1985. Other sectors of health care are still grow-
ing, and some shifts i.1 employment to those sectors (e.g., health maintenance
organizations, nursing homes, offices of nonphysician providers, home health
care agencies) are likely to occur. Again, it is too early to evaluate these effects
and, in particular, to observe their relationship to technology as separate .r m
more general social and political decisions.

CONCLUSIORS

Like the telephone, the new telecommunicaticns and microprocessing tech-
nulogies facilitate many product and service activities. As more information is
available in electronic form, it can be transmitted around the country and the
world almnst instantaneously. The space and time compression of modern tele-
communications may have the same mixed—and somctimes conflicting—ef-
focts on sceial relations and on geog.aphic dispersion as did the telephone.
Similarly, microprocessing has been related both to the growth of new services
(in banks and insurance) and the decline of others (sales help in retailing). More
generally, the flevibility of the new white-collar technologies suggests that their
uses and effects will be influenced by concurrent social changes and by social
decisions rather than by any inexorable technological determinism.

76




E

Aruitoxt provided by Eic:

Q

HISTORICAL PATTERNS OF TECHNOLOGICAL CHANGE 59

What common strands can we extract from these long-term and more recent
changes associated with technological innovations in the various cases de-
scribed above? What problems emerge for further consideration? First, as the
longer-term historical examples demonstrate, changes in equipment and in the
organizatior of work occur in combination with other structural change in prod-
uct and labor markets. In each of the cases discussed, technological change has
occurred along with fundamental changes 1n industrial structure. Identifving
the specific impast of technological change is therefore difficult.

Second, technological change plays var ing roles in economic growth. Ne-
csssity is sometimes the mother of inver on (when an innovation meets a per-
eived need—often called induced techuological change), but invention is also
sometimes the mother of necessity (when it creates demand by bringing forth
new possibilities that pevple had not known they would want—called autono-
mous technological change). The telephone and the automobile are quintessen-
tial examples of the latter. And in insurance and banking, the ease of calculation
and communication caused by the new inforniation-processing technologies
led to enormous growth in the products and services that could be offered.
Unforeseen effects occur as much internally in an innovating firm'’s labor mar-
ket as in its product market. A new technique is often first seen as a simple
replacemen* foran old process, but when it does not quite fit with the old way of
doing things, new ways of doing things may evolve and unforeseen ways of
using the new technique may develop.

Third, consequently there is great diversity in the way organizations use
technical advances—with varying employment effects. In some kinds of pro-
duction (printing and meat cutting), recent technological and organizational
change has been very iabor saving, and worker displacement occurred when
demand increases were not large. In the banking and insurance industries, rapid
growth has prevented displacemen®. but if the rate of growth slows dramati-
cally, there may be simitar effects. In other kinds of work (secretarial and nurs-
ing), however, the variety of the tasks and the social relations on the job have
led to little labor displacement, and little is likely in the future; the personal
relationships that are part of these jobs are not amenable to autor-.ation, al-
though many of tie tasks are.

V/hi'e the uses of technology are social choices, those choices are often
constra;red by such factors as competition and labor force availability. Some
businesses may be more constrained than others because of such factors as their
market position, the degree of competition they face, the extent of product
differentiation they can create, their maturity, the amount of labor they employ
relative to « *her inputs, and the stage of major technological change they may
be undergoing Given this diversity, 1t follows that workers’ and managers’
interests will sometimes diverge. It is difficult to find, in the past or the present,
instances of workers® introduction of te.inological change: these decisions are
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generally management’s. Sometimes cooperation in training and learning
among workers themselves can speed adoption and facilitate the efficient use of
new techniques. Nevertheless, workers must generally adapr as best they can. It
should be rememtered, however, that managers are alio workers—middle
management in particular may be threatened by new technc.ogies (hat have
impiications for changing the nature (and number) of their jobs.

Fourth, with respect to the skill levels required for given jobs, there are
countervailing tendencies of _ncreased complexity and of greater simplification
and standardization. Some technical developments in telecommunications and
finuncial services—for example, satellite and information technologies—re-
quire more sophisticated personnel. In other areas, standardization akin to in-
dustrialization in the last century is occurring, particularly in service delivery,
with likely tendencies toward lowering average skill levels. Examples here
include data entry and mass mailing of standard life insurance policies.

Fifth, the recent rapid increase of women in the labor force has been a corre-
tate of recent ciiange in the service sector, just as an earlier transfer of women
from household production to wage work ocutside the home accompanied
changes in manufacturing (textiles, garment making). Most of the recent in-
crease in women’s employment in services has not been a result of competition
with men and replacement of male by female workers: the feminization of the
office, for example, occurred long before the intreduction of microprocessing
and telecommunications technologies. Rather, substantial increases in the de-
mand for labor have been met by women. Er nloyment growth, then, has been
related to overall expansion of service industries, both absolctely and in com-
parison with the manufacturing sector. Both the recent and past changes demon-
strate that the decline or disappearance of specific jobs is offset by growth
elsewhere. In the past, employment declines in some areas proudced varied
effects: turnover and natural attrition were sufficient to avoid involuntary un-
emplov nent; some involuntary separation occur~d; and growth in other occu-
pations offered new jobs for some, probably most, workers. Recent increases in
structural unemployment, however, raise concerns about the future. So, too, do
the unequal efifects of such unemployment on recently h.red people, less edu-
cated minority workers, and handicapped workers.

Sixth, with respect to the issue of employment quality, in the past some
employers were forced by circurastances to improve tite quality of work—for
example, by too great turnover (as in the early years of telephone operating).
Worker mobilization and demands sometimes achieved improvement or job
protection. Other employers "verc motivated to improve work quality by a gen-
uine wish to improve conditions for their employees. Such policies have been
most often implemented in periods of expansion and prosperity. Today, there is
heightened consciovsness of quality of employment issues among both em-
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ployers and workers in a less expansionary economic climate. The possible
consequences are not clear.

Women workers today have more opportunities generally, higher and more
continuous labor force participation, and greater expectations. Their turnover
rate now closely resembles thar of men workers. In some occupations women
are prospering; in other occupations, their jobs are at risk; in stili others, the
quality of iheir employment is low. The next chapter provides an overview of
present levels of employment and occupation structure and considers future
prospects for women workers.
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Effects of Technological Change:
Employment Levels and
Occupational Shifts

What are the iraplications of innovations in telecommunications and infor-
mation processing, and associated changes in the organization of work, for the
availability of jobs to women, particularly overthe next 10 years? The previous
chapter suggests that these innovations have varying effects on the quantity of
jobs in different occupations and industries. Much may depend on how they are
implemented and on underlying economic and social conditions. If the new
information technologies do adversely affect clerical employment, ¥omen will
be disproportionately affecied. Over the next 10 years, will there be significant
displacement of present clerical workers? Will there be sufficient clerical jobs
for all those who seek them? Any attempt to look at future effects is, of course,
limited; at best, prediction is uncertain, an informed guess. This chapter seeks
to reduce that uncertaintv The context of this inquiry is one of substantial
controversy in the existing research literature and substantial concern expressed
in the media.

Some studie. predict large relative joblosses for clerical workers. For exam-
ple, in a major study based on an input-output matrix for thie United States with
moderate economic growth and with two scenarios of diffusion of computer
based innovations, Leontif and Duchin (1984) predict that employment
growth in clerical occupations will be very small relative to growth in the total
labor force. With the most rapid diffusion, they projected total employment to
grow from 89.2 million person-years in 1978 to 124.1 million in 1990 and to
156.6 million in 2000; clerical employment. however, was projected to grow
from 15.9 million in 1978 to only 16.7 million in 1950 and 17.9 million in
2000. Hence, under their a2ssumptions, clerical workers would decline from
17.8 percent of the labor {orce in 1978 to 13.5 percent in 1990 and to 11.4
percent in 2000. Furthermore, Leontief and Duchin project that if workers
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continued to train for the mix of skills required in 1978, it is possible that 5
million clerical workers would be unemployed by 1990. Of course, job growth
would occur elsewhere: in professional, service, craft, and operative occupa-
tions. Although a number of criticisms have been directed at this study (see
Hunt and Hunt, 1985a,b; Kraft, 1985), it systematically illustrates cne end of
the range of predictions.

Severz' economists have noted that the job-creating aspects of new technolo-
gies are me..¢ difficult to predict than the job-displacing aspects are to observe.
In testimony befoi. the House Committee on Science and Technology, Nathan
Rosenberg (1983) pointed out that although technological change virtually al-
ways involves occupational shifts, it need not involve overall job loss; he sug-
gested that current U.S. employment problems are more the result of macroeco-
nomic policy than of technological change. Similariy, Eli Ginzberg (1982),
introducing the special technology issue of Scientific American, emphasized
the job-creating nature of technological change. Without technological ad-
vance, economic growth slows and empioyment declines can occur, especially
in industries that fail to irnovate.

A case in point with respect to clerical work is provided by the finance indus-
try, a heavy user of automated information processing and a classic example of
technological change that did not result in an employment decline. Between
1972 and 1982, clerical workers as a proportion of all workers employed in the
finance industry decreased from 46.1 to 43.9 percent (Hunt and Hunt, 1985a),
indicating that it became possible to produce any given output with relatively
fever clerical workers than previously. Office automation may have contrib-
uted to this relative reduction in clerical workers. During this same period,
however, total employment in the indusiry expanded substantially-—from 3.9
million to 5.3 million, an increase of 35.9 percent, about 1.5 times the rate of
employment increase in all nonagricultural industries (Bureau of Labor Statis-
tics, 1985b*—in part because the new technologies facilitated the provision uf
new and bc >r services to consumers at lower cost. Thus, although clerical
employees comprised a smaller proportion of the work force in the finance
industry in 1982 than in 1972, the rotal number of clerical workers employed in
the industry rose considerably. Indeed, the increase in clerical jobs in the fi-
nance industry over the decade was 37 percent, considerably higher than the
28.8 percent increase in clerical employment forthe economy as a whole (Hunt
and Hunt, 1985a).

PROBLEMS IN EMPLOYMENT PROJECTIONS
UNDERLYING FACTORS

Of couise, no one can be <e¢rtain whether the pessimstic view, the optimistic
view, or sornething in between will prove most accurate for clerical employ-
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ment vver the next 10 years. Four major underlying fuctors affect this future,
some of which can be better predicted than others: (1) the general performance
of the economy overall and the associated general employment picture; (2)
specific policies that affect women’s employment opportunities; (3) changes in
the supply of labor; and (4) developments in the available technology. These
factors are considered briefly here, in reverse order.

The technology that is likely to influence employment in the next decade
either has already been developed or its likely parameters are fairly well speci-
fied. As described in Chapter 1, the ease of processing and transmitting infor-
mation is increasing rapidly as the cost falls. Some uncertainty exists about the
rate at which innovations in telematics will diffuse enroughout the economy. In
the panel’s judgment, diffusion will not accelerate over the next 10 years: delib-
erate rather than headlong speed seems likely. The keyboard will remain the
main mode of data entry; the new integrated workstation will remain unavail-
able to all but a few; networking between systems will remain a problem. Of
course, unforeseen applications of known technology can alter a situation dra-
matically. These technologies do have the potential to contribute very greatly to
productivity increases, but they = mnain relatively untapped. The productivity
gains that are possible can be applied in several ways: to develop new products
and services, to improve quality, or to cut costs. Only the thitd way is likely to
have substantially negative effects on employment levels, and those will occur
only if the lower costs (and prices) do a0t induce increased demand.

The rate of growth of the labor force—i.e., changes in the supply of labor—is
obviously an important factor in its adjustment to technological change. If, for
example, labor force growth slows considerably while the rate of economic
growth does not change, the economy can more readily absorb workers who
may be displaced by technology. If, however, labor force growth remains high,
workers displaced by technology will be more likely to remain unemployed
along with new entrants and reentrants to the labor force. The people who will
enter the labor force during the next decade have already been born, and recent
trends in labor force bzehavior can provide a guide to future behavior. Again,
however, unforeseen change is possible. Throughout most of the postwar pe-
riod, for example, forecasters consistently undercstimated women'’s labor force
participation. Public and private policies in the areas of child care, transporta-
tion, training, flex-time, and so on can change basic structural factors that
influence people’s labor force participation. It is important to note, too, that the
education and training of current workers and new entrants to the labor market
affect the ease with which they can respond to changing labor market condi-
tions. (Future labor supply is examined in greater depth below.)

Specific policies that affect women’s employment opportunities directly,
such as enforcement of equal employment opportunity laws, can have a major
impact on the availability of jobs for women. Even if the number of jobs avail-
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able in occupations and industries that have heen dominated by women fall or
expericnce slower growth inthe nex lecade, if women’s opportunities increase
elsewhere in the labor market, the effect of the shrinkage of traditional employ-
ment for women would be mitigated. Currently there is some uncertainty about
the equal employment opporiunity enforcement effort. Women made substan-
tial progress in integrating many occupations, particularly in the last decade
(see Blav and Ferber, 1926; Reskin and Hartmann, 1986), and it secms likely
that some progress will continue.

The general performance of the U.S. economy is perhaps the most importan.
factor in assessirg future job opyportunities for women (or men). If economic
growth is rapid and demand for labor is high, all .. csc waose jobs become
outmeded by technolc gical change will almost certainly be able to find new
ones. Butifoverall econor sic performar:= is ¢luggish, replacement jobs will be
ha.J to find, and the costs of adjusting to job loss tt 1t is due to technological
change will be high in ooth economic ana human terins.

Future economic performance is difficult to predi  because it depends so
heavily not Hnly on nationa; .conomic factors but alsc on the outcome of politi-
cal processes and inter  tional economic developments, such as the volume
and nature of t.ade, the strength of the doliar, and the success of OPEC in
controlling the price of oil. Among in:portant puolic policies that affect the
gene: 1l heatth of the economy and the overall demand for labor are fiscal and
monetary policies that influencc ir : st rates, the deficit, and inflation ard tax
policies, tariffs, and other statutory incentives and disincentives that influence
the development and use of innovations ard so alter capital/labor ratios. All
these policies affect the development of new technologies and the rate at which
they are used. And government policies, in 'm, are influenced by alterations in
political and social commitment to providing full emnloyment.

The panel made no attempt to predict future economic growth, but the dis-
cussion i.. the rest of this chapter implicitly assumes modest growth razes over
the next 10 years. In the panel’s jud ment, this assumption is a reasonable basis
on which to gauge the effect of technological change on women’s employment.
But it is possible that the economic futute could be vastly differcnt, and technol-
ogy could nlay a different role in that {uture. If economic performance deterio-
rates and econcmic pressures on employers intensify, the productivity gains
mace possible by the new technologies are likely to be applied to cost cutting,
and substantial technological displacement might occur, along with the cyclical
unemployment that would result from poor overall economic performance.

Wi....2ver the impact of technological change and economic growth or: the
levels ~¥ emplo: ment, their impact on occupational shifts is less ambiguous.
Technological change 7nd economic growth invariably generate shifts in de-
mand for wori.ers in various occupations. Clearly, a healthy ec:.aomy will con-
tribute to the ease of adjustment to these shift.
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DATA PROBLEMS

Another source of uncertainty in discussing the employment effects of tech-
nolegical change is the inadequacy of the available data for studying the con-
nection between technology and employment. The data are inadequate for as-
sessing the impact of technological change on both the quantity and quality of
employment.

To assess changes in employment opportunities oroutcomes with any degree
of confidence inthe generalizability of the results requires data from a represen-
tative sample of jobs in a local or national labor market, with jobs grouped into
occupational categories on the basis of some standard occupational classifica-
tion scheme. But none of the existing occupational classification schemes—
e.g., those of the Bureau of the Census, the Bureau of Labor Statisucs (BLS),
the Dictionary of Occupational Titles, orthe Standard Occupational Classifica-
tion (SOC)—was designed with the assessment of technological change as an
important consideration. These schemes are also inconsistent with one another.
Moreover, they are updated periodically (the decennial census classification,
for example, is revised for each new census) without systematic attention to the
way technological changes have re-’ ~fined the task content of ~ bs.

A specific example illustrates the difficulties. Suppose one wanted to deter-
mine how widespread the use of word processing was by 1980. In principle,
this is the sort of question it should be possible to answer from 1980 census
data. It is impossible to do so, however, because the 1980 census class:fication
has o separate category for “word processors.” Form.erly they were included
in the category “typists.” For the 1980 census, because word processors work
with computer technologies, the Census Bureau decided to reclassify them with
keypunch operators, as does the SOC. This change was aiso implemented in the
inonthly Current Population Survey (CPS), but not until 1983. The change in
the SOC is a dramatic one, affecting major occupational groups as well as more
detailed categories such as typist or keypunch operator; 1980 data are now not
generally comparable with earlier censuses. The Bureau of Labor Statistics’
periodic reports on the labor force would be of no greater help, because they are
gercrally baser ~a the Current Poputation Survey (which has too small a sam-
pl«. size for r...able data on the numbers of workers who use word processors)
and beca ise the classification also does not identify “word processors” sepa-
rately. Furthermore, none of the classifications in use would identify workers
who use word processing as ar: auxiliary part of their jobs—for example, writ-
ers, editors, managers. Thus, here is no direct means of tracing the adoptic
and use of this new technoloev, Of course, industry statistics on the sale of
stand-alone word processors ar J on the sale of word-processing programs for
general-purpose microcomputers would allow some basis for an estimate, but
such statistics can 1eveal nothing about which categories of workers use word
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processors, how many workers share each workstation, and so on, or how the
organization of work has changed in response to the introduction of such equi,»-
ment. The fundamental problem is that informa‘ion on technology is not linked
to information on workers in currently available data (see Hunt and Hunt,
19850).

T’ zinconsistencies across time, data sets, and agencie'. cause difficulty even
in ¢ 1alyzing categories such as secretaries or - lerical w. rkers, let alone word
processors. Although BELS uses “census categories™ in the housebold data col-
lected in the Current Population Survey, it uses other classification systems in
other data collection efforts. The area wage surveys, for example, rely on the
categories used by the employers being surveyed. (Some of t! :se may even
identify word processors separately.) A third data collection effort, the Occupa-
tional Employment Statistics (OES) program, the biennial surveys of establish-
ments that form the basis for the occupational prcjections, uses yet another
classificat. sn scheme. Consequently, the numbers that are developed from the
data sets sometimes differ widely for the same occupational category.

For example, according to OES data, there were 2,797,000 secretaries in
1984 (Silvestri and Lukasiewicz, 1985); according to the annual averages from
the CPS monthly data published in Zmploymer:r ard Earnings (January 1985},
there were 3,935,000. Although the OES classification system is different from
the CPS, the differcnce probably does not stem from differences in the defini-
tion of “‘secretary " between the two systems but from differences between self-
reporting (<% S} and employer reporting (OES). For another example, OES
data show a toral of 18,71 000 - dministrative support workers in 1984 (17.5
percent of the civilian employed labor force of 106.8 million), while the CPS
total is 16,727,000 (15.9 percent of the total of 105.0 million). In the 1980
census, the count was 16,851,000 (or 18.5 percent of the labor force).

To address some of these data pr--lems, the panel commissioned a study on
recent and future trends in clerical occupations from H. allan Hunt and Timo-
thy L. Hunt (19852) of the Upiohn Institute. They developed a reasonably
consistent set of occupational categories for clerical workers across the 1950~
1980 censuses. To look at more recent trends, they use CPS data for the 1972~
1982 period, and they sometimes report 1983~1984 CPS data separately be-
cause they are not compatible with earlier data. In looking at projections, they
use the BLS projections based on OES data. Their estimates form the basis for
the panel’s discussion later in this chapter.

Some of the same concerns apply to the assessment of employment quality,
which is discussed in Chapter 4. There are several systems of inquiring about
the quality of work life: the Dictionary of Occupational Titles, the Quality of
Empleyment Survey, and numerous disparate surveys or iob satisfaction. None
has emerged as the clearly dominant method for measuriny quality, and none is
lively to do so. Moreover, there has been no systematic attempt to link employ-
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ment quality to specific technologies used on the job, although occasional pri-
vate attempts have been made, ¢.g., the survey of women who do and do not
use video display terminals that was taken of the readership of women’s maga-
zines (9-to-5, 1984a). There is at present no way of knowing how many jobs are
affected by technological changes, much less what the effects are.

A statistical system that does not distinguish between typing on a “ypewriter
and data entry on a word proressor or keypunch machine is inadequate as a
basis fordetermining the extent of technological change in the office. The point
is not limited to office jobs, of co.arve, but pertains equally to many categeries
of jobs affected by technological changes. The lack of an adequate data base
requires that one maintain a healthy skepticism regarding research on both the
quantity and quality of the employment effects of technological change.

This chapter next turns to further examination of the supply of labor, particu-
larly wemen’s labor. It then reviews recent trends in clerical employment as a
base from which to understand future possibilities. The following section re-
views several aggregate projections of demand for clerical labor, illustrating a
“most plausible worst case scenario” that the panel believes places a lower
limit on the likeiy demand for cle: .al employment ir: 1995. Employnient pro-
Jections for specific subfields of clerical work and likely occupational shifts and
changes in skill requirements are also discussed. The conclusion attempts to
link information about supply and demand to assess the impact of technological
change and other factors on employment levels in clerical jobs, currently the
dominant sor- 2 of jobs for women.

THE SUPPLY OF WOMEN WORKERS
LABOR FORCE PARTICIPATION RATES

The future supply of women workers is a function of the numver of wo.nen
and the rates at which different groups of women participate in the 1abor force.
The number of womea 1s determu,..zd by the fertility that prevailed 16 or more
years earlier, by women’s cumrent mortality rates, and by the net balance of
women’s immigration and emigration. Of these factors, of course, the first is
generally dominant. Womren (and men) who will be at work in 1995 have al-
ready been born. Barring unforeseen developments in mortality or immigra-
tion, we can project fairly confidentiy the nmaber of wonien of working age in
1995 (see, for example, Rurcau of the Census, 1.d.). Inadd't.on, knowledge of
feitility, mortality, and migration permits one to project current and future age
distributions, which is important because worien’s labor force participation
rates vary by age.

Current projections by the Census Burcau indicate that the working-age pop-

ulation will continue to grow, although at a slower rate than in the recent past; .
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The slowdown is primarily a result of the f2~t that the baby boom generatior, has
come of age and already entered the labor force. The population cohorts reach-
ing workir.7 agc over the next 10 years will not be as large.! If lator force
participation raies remained constant by age, the projected average age of the
labor force would also rise.

The rates at which women will participate in the labor force are, however,
much more difficult to project. Two factors contribute to the difficulty: the
variations in participation rates among groups of women and the rapid increases
in particy, ition rates among almost all women. The rates at which women
prrticipate in the labor force have historically varied according to women’s
ages, their poiential wage rates, marital status, husband’s income if married,
level of education, and presence and age of children. The rates have also dif-
fered by racial and ethnic group. Labor force participation rates have histori-
cally been highest for women aged 20-24; for unmarried or divorced women;
for well-educated women; and for women without children, especially young
children, ai home (Bureau of the Census, 1985:Tables 671, 673, 675).

The rates for black women have historically been higher than those for white
women, and white women’s rates have been somewhat higher than those for
most women of Spanish origin (who may be of any race). Ia 1984 the labor
force participation rate for black women was 55.2; for white women it was
53.3; and for women of Spanish origin it was 49.6 (Bureau of the Census,
1985:Tables 660 and 670). But there can be marked differences within a group:
for evainple, .a 1984 the Cuban women’s participation rate was 55.1, higher
than that for any other group of Spanish origin and higher than thc rate for all
white women. (For a description of racial and ethnic differences in women’s
rates, see Sullivan, 1978.) And although differences in rates among groups of
women have persisted, there has been a pronounced, and largely unanticipated,
increase in the labor force participation rates among all groups of women.
While no single reason for this increase can be ideriified, many recent eco-
nowic, social, and cultural changes are conducive to it.

Among demographic changes, lower levels of fzrtility and the greater use of
child care have made it easier for mothers of young children to kald jobs; at

'Between 1985 and 1990. the population over the age of 16 will increase by abo.t 4.8 percent for
both men and women. The ratc of growth wil! slow between 1990 and 1995 to around 3.8 percent.
with the male population growing at a shightly hrgher rate of 3.9 percent (calculated from Bureau of
the Census. n.d .43. 53. 63. 73; middle seric., of projections). Dunng the five vears from 1995 to
2000. as the children of the baby boom enter the labor force. a growth of 4.4 percent 1n the female
working-age population and 4.6 percent 1n the male working-age population is projecice. In 1935
the working-age population is estimated at 95.3 million women and 87.7 million men. by 2000 the
projected population will be 108 3 million women and 99.9 million men. Pnncipally as a result of
rezent fetility trends, the median age of the population will nse from 32.7 for women and 30.2 for
males in 1985 to 34.9 for men and 37.7 for wo nen in 2000.
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least one study suggests that further improvements in .ild care would enicour-
age even more such mothers to work (Presser and Baldwin, 1980). Later ages at
marriage and at first childbearing have enabled many women to gain greater job
seniority and so perhaps increased their commitment to work outside the home.

Among factors related to financial need, inflation and husbands’ unemploy-
ment or the erosion of husbanus’ real wages may have encouraged some wives
to enterthe labor force orto remain in it. Financia! pressures are also a factor in
decisions by divorcees or widows to reenter the labor force. Moreover, in-
creases in marital instability in the past several decades may have encouraged
some women to maintain their work roles as a source of financial indepen-
dence.

Institutional changes, including legal action against sex discrimination and
sexual harassment in education and employment, greater equity in pensio’ s and
other fringe benefits, and greater availability of matemnity leave, may also have
played a role in the higher participation rates. Cultural change, coincident with
the rise of the feminist movement and reflected in the changed aspirations and
expectations of women, may be especially significant. As more women work,
employment becomes the norm; there are changes in attitudes toward women’s
work and the role of work in adults’ lives. These changes have probably encour-
aged more women to remain in the labor force.

Finally, some analysts have argued that shifts in labor demand have in-
creased opportunities for “women’s jobs ™ (Oppenheimer, 1970). Although it is
difficult to demonstrate that women entered or stayed in the labor force because
of the availability of jobs. it is significant that very large numbers of the same
kinds of workers who had traditic  y held certain jobs arrived in the labor
market just at the time of highest demand for those jobs.

PROJECTIONS OF LABOR FORZCE PARTICIPATION RATES

Given the number of influences that might be affecting women’s labor force
participation rates, it is very difficult to make assumptions about trends in the
rates. Hence, proj  ions of future labor supply do not have a firm basis. While
the number of women of working age is weli known and relatively easy to
project, past projections underestimated the rapid increases in the rates and
therefore in women’s labor supply. Because no one can predict whether the
participation rates will continue to increase or at what rate they will change,
projections of wom en’s labor supply are uncertain. By contrast, projections of
men’s labor supply have been relatively accurate because a basic assumnptic.n
has been reliable: after completing their education, very high proportions—
.nore than 75 percent—of all working-age males will remain in the labor force
until retirement age. This assumption holds almost without regard to men’s
marital status, education, or any other characteristic except health status, al-
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TABLE 3-1 Actual and Projected Labor Force
Participation Rates for Women Aged 16 and Older by
Race, 1970- 1995

Year All Women Whites Blacks®
1970 433 42.6 49.5
1975 46.3 45.9 48.9
1980 51.5 51.2 53.2
1984 536 53.3 552
1990° 56.6 na n.a
1995° 58.9 58.4 62.7
“In 1970. refers to **blacks and other races ™

bprojected rates.

SOURCES: Data for 1970, 1975, 1980. and 1984 from Bureau of the Cen-
sus (1985:Table 660); data for 1990 and 1995 from Fullerton (1985.Tables 2
and 3).

71

though black men havz lower labor force participati. n rates (by about 5 to 10
percent) than white men at all ages.

The best available current p=jections are those of BLS. Table 3-1 presents
women's labor force participation rates between 1970 and 1984 ¢ d projected
rates for 1990 and 1995. These projections are probably the most responsible
profcssicnai estimates of labur force participation iates, but it should be noted
that rates rose so quickly after 1970 that labor force projections for 1985 were
surpassed during the 1970s. The estimated size of the femalc labor force in
1990 would be 55.5 million and in 1995 it would be 59.9 million; in compari-
son, in 1984 the size was approximately 49.7 mijn-n.

Table 3-2 provides the same information for men for the same time period.

O
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TABLE 3-2  Actual and Projected Labor Force
Participation Rates of Men Aged 16 and Older by Racz,
1970-1995

Year Ali Men Whiltes Blacks“
1970 797 80.0 76.5
1975 77.9 7.7 71.0
1980 774 78.2 706
1984 76.4 77.1 70.8
1990" 758 n.a. n.a.
1995% 75.3 75.8 69.5
“In 1970, reiers to “hlacks and other races.”

”ijected rates.

SOURCES: Data for 1970, 1975. 1980, and 1984 from Burcau of the Ce.,
sus (1985:Table 660): data for 1990 and 1995 from Fullerton (1985: Tables 3
and 4).
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TABLE 3-3 Size of Civilian Labor Force, Proportion Female, and Actual
and Projected Growth Rates, 1970-1995

Labor Force Growth”
(average annual rate of change)
Civilian Proportion Civilian
Labor Force Female Labor Male Female
Year (millions) (percent) Force Workers Workers
1970 82.8 38.2 — - -
1975 93.8 40.0 2.5 1.9 3.5
1980 106.9 42.5 2.7 18 4.0
1984 113.5 43.8 1.5 1.0 2.2
1990 122.7 45.3 1.3 08 1.9
1995 129.2 46.4 1.0 0.6 1.5
“Anp.al rate of growth fro. 1 the preceding date.
Projected data.

SOURCE: Fullerton (1985.Table 1).

Althoush the overall male labor force participation rate is projected to be higher
than the overall female rate in every year, the male 7ate is projected to decline
slightly, largely because of earlier retirement. Steeper declines occurred smong
both black and white males between 1970 and 1984 than are expected to occur
from 1985 to 1995. Tables 3-1 and 2-2, taken together, strongly suggest that
men will account fora declining proportion of the labor force. Summary projec-
tions, shown in Table 3-3, show an increase in the proportion of the labor force
that is female and consistently higher growth rates in the female labor force.
However, growth of both the male and female labor force is expected to declinc
after 1985. For the 1970-1984 period, the number of women in the civilizu
labor force grew at an aunual rate nearly twice as large as that anticipated
between 1985 and 1995,

PROJECTION AGE-SPECIFIC RATES

Along with a general increase 1n women’s rates of participation at most ages,
some changes in the patterns of age-specific labo. ™rce participation 1re being
projected for the next 15 years. For most of the postwar period, women’s labor
force participation rates peaked at ages 20-24, dropped at ages 25-34, and rose
again at ages 35-54. The drop in rates at ages 25-34 was attribated to with-
drawal from the labor force for childbearing. In 1970, 57.7 percent of women
aged 20-24 were in the labor force; the rate dropped almost 13 points, to 45.0
percent, for women aged 25-34 and then rose 6 points, to 5I.1 percent, for
women aged 35-44,

In every yearsince 1970, the percentage of women in the labor force at ages
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20~24 nas risen, and the drop in rates between ages 25 and 34 has declined. In
1975 the rate for the latter group dropped 9 points, from 64.1 to 54.9 percert;
by 1980 the decline was only 3 points, from 68.9 to 65.5 percent. By 1984, the
decline was lss than 1 point, from 70.4 to 69.8 percent. Projections for 1990
no longer include a decline at ages 25 -3+ {Bureau of the Census, 1985:T.ble
660).

Inaddition to this change, the peak age for women'’s labor force participation
isexpected toshift. By 1990, lubor force participation for* ymen isexpected to
peak at 78.6 percent for ages 35-44, rising in 1995 to 82.8 percent for that age
group. Although these cross-section rates do not indicate changes in behavior
of the same women over their lifetimes, the patterns they suggest are essentially
borne out in data about successive cohorts. Table 3-4 shows both cross-section
rates and cohort effects (shown in the steps going down the table). Each cohort
was less likely than the one before to experience dramatic declines in labor
force participation rates during the childbearing years, so that the most recent
cohort experienced no decline at all. The members of each cohort, as they age,
increase their participation in the labor force, and cach successive cohort has
higher participation than the one before.

The projected pattern would resemble the male pattern of labor force partici-
pation much more closely than have earlier female patterns. The 35-44 age
group for men has typically had the highest lab~ - force participation, with rates
well over 95 percent. Among males, a striking change has been projected in age
pattern—increased withdrawal of older workers from the labor force. In 1970,
83 percent of men were in the labor force at ages 55-64; this proportion is
projected to drop to 64.5 percent by 1995. Participation among males over the
age of 65 is projected to be abuut one-half of what it was in 1970, with a decline
from 26.8 to 13.3 percent. By contrast, very little change is projected in the
participation rates for older women workers: in 1984, 41.7 percent of women
aged 55-64 were in the labor force, along with 7.5 percent of *hose over 65.

OTHER FEATURES OF WOMEN’S LABOR FORCE PARTICIPATION

The increased similarity of tue labor force participation of women and men
over the life cycle corresponds to an increase in female attachment to the labor
force. Women are working more and more consistently over the life cycle. Onc
measure of attach.nent is the turnover rate, the extent to which workers in the
labor market at any one time leave during the year and are replaced by others. If
the same workers staved in the labor market all year long, the turnover rate
v/ould be zero. For women workers, the tumover rate has fallen rather steadily
from 32.1 percent in 1957 to 12.7 percent in 1983; for men, the turnover rate
fluctuated modestly around 8.0 percent between 1957 and 1977 and after 1977
fell to 4.5 percent (Blau and Ferber, 1986:Table 4.3) Although there is still
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TABLE 3-4  Labor Force Participation Rates of Women, 2C Years and Over, by Age, Annual Averages, Selected Years,

1955-1985
Birth Age Group

Yar  Cohon 20-24  25-29  30-34  35-39  40-44_ 4549 50-54 5559  60-64  65-69 70+
95 [1931-1935 460 353 347 392 a1 459 415 € 90 178 64

1960 1936-1940 462 357 363 408 468 07 488 422 34 1.6 68

1965 [1941-1945 500 389|382 436 485 SI7T S0 40 0 174 64

1970 1946-19350 578 | 452 50 538 490 361 173 57

1975 |1951-1955 641 570 559 533 419 333 145 48

1980 1956-1960  69.2| 668 6.1 86 B3 147 46

1985 1961-1965 718 71.4] 703 03 34 151 43

SCURCES' For 1955-1975, Burcau of Labor Statist~s (1980  for 1980, Bureau of Labor Statistics (1981.Annual Data Table 3), for 1985, Burcau of Labor
Statistics (1985: Annual Data Table 3).

7~
(W
.

ERIC

Aruitoxt provided by Eic:

o/



EMPLOYMENT LEVELS AND OCCUPATIONAL SHIFTS 75

some difference in average turnover for women and men, women’s la... force
behavior is approaching that of men. Moreoveir, when the differences in earn-
ings or occupations beiween wemen and men are taken into account, turnover
differs very little between them (Reskin and Hartmann, 1986). Job tenure, a
measure of atiachment to a particular job rather than to the labor force as a
whole, also shows convergence between women and men (Blau and Ferber,
1986:Table 7.8).

Another indicator of women’s increased labor force particip ..on and de-
creased turnover is th ir work-life expectancy. In 1979-1980 a 20-year-old
woman could expect to work 27.2 years, compared with 14.5 years in 1950; a
20-year-old man could expect to work 36.8 years i 1979-1980 (S. Smith,
1985). The percentage of women working full time, year round has also in-
creased steadily, although it is still less than that of men (Cain, 1985:Table 7).
In 1983, 48 percent of women held full-time, year-rcund jobs, representing an
increase of about 10 percentage points over a 20-year period. In 1983 the rate
formen had not changed much and stood at about 64 percent (Blau and Ferber,
1986:75).

EDUCATIONAL ATTAINMENT OF THE LABOR FORCE

Education is an important factor influencing women’s labor force participa-
tion and ti.eir eamings. Both the amount and type of education of workers are
importan. for labor market outcomes. Educational prevaration is especially
importaat to workers’ ability to adapt to change.

Throughout most of the history of public education in the United States,
women have been about as well educated as men. Women have been mo:=
likely to complete high school than men. out men were introduced earlierar.d in
larger numbers to college ecucation. Thus, althuugh the averuge Y<ars of
schooling attained by women and men have been fairly equai, women and men
have been distribirted across levels of education differently. Men have had
higher proportiens of botn high school dropouts and college degrees; women
ha- e had higher proportions of high school graduates. These trends are shown
in 1bles 3-5 and 3-6.

For the poj ulation as a whole, more men than women have completed col-
lege. In receat vears women have earned almost as many college degrees as
men (49.6 _ercent of four-vear degrees in 1981; Blau and Ferber, 1986). Table
3-7 showss the changes in the population over age 25 who completed coliege
between 1967 and 1081, it shows the effects of recent increases in college
complet'on for women. It also shows increases in the proporion of black
women and men who have completed coli ge.

The educational attainiment of men and women in the labor force has also
been fairly cqual. In 1962, median years of school completed were 12.3 for
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TABLE 3-5 Mean Schooling Levels by Birth Cohort

Years of Schooling
Birth Cohort Males Females
1951-1954 12.57 12.65
1946-1950 12.62 12.39
19411945 12.21 12.05
1936-1940 11.85 11.70
1931-1935 11.50 11.39
1926-1330 11.17 11.16
1921-1925 10.89 10.97
1916-1920 10 46 10.56
1911-1915 9.83 10 09
1906-1910 9.41 9.75
190§-1905 8.85 9.15
1896-1900 8.44 871
1891-1895 7.92 8.19
1886~1890 7.51 7.89
1381-1885 7.31 7170
1876-1880 7.20 7.65
1871-1875 6.92 727
1866-1870 6.79 7.16

SOURCE: Smith and Ward (1984.Table 17). Repninted with permission.

TABLE 3-6 Schooling T stributions of Selected Birth Cohorts

Years of Schooling
Less Less Less More
Birth Than  Than Than Than College
Cohort 0 5 9 8 12 12 12 16 Degree
Men
1866-1870 7.5 21.1 77.8 35.5 85.8 9.0 5.2 1.6 1.9
1886-1890 5.7 174 66.3 284 793 12.0 8.8 2.3 33
1906-1910 1.4 6.6 41.6 203 615 23.1 15.4 4.6 6.3
1926-1930 0.7 2.8 7.4 82 326 423 19.1 5.7 7.7
1946-1950 0.4 1.5 6.6 2.3 191 45.6 353 129 159
Women
1866-1870 8.5  26.0 82.1 3.6 88.1 5.7 6.2 2.2 3.3
1886-1890 6.4 21.6 71.9 232 821 8.6 9.0 2.8 4.6
1906-1910 1.8 8.8 47.5 223 610 18.0 15.0 4.7 7.8
1926-1930 1.0 3.9 22.8 10.5 435 3.2 253 87 142
1946-1950 0.5 1.2 78 30 194 376 43.1 17 20.4

SOURCE: Stnith and Ward (1984:Table 18). Rep.inted with permission.
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TABLE 3-7 Population 25 Years or Older with Four or More Years of
College, 1967-1981, by Gender, White, Black, and Spanish Orig:n

Spanish
Year Men Women White Black Ongin*
Percentage
1967 12.8 7.6 106 39 n.a
1968 13.3 8.0 111 4.3 na.
1969 135 8.2 112 4.6 na
1970 14.1 8.2 118 45 n.a
1971 14.6 8.5 12.0 4.5 n.a.
1972 15 4 9.1 12.6 5.1 n.a.
1973 159 96 13 1 60 n.a.
1974 169 10.1 140 5.6 n.a.
1975 17.6 106 14.6 65 84
1976 18.6 11.3 15.4 66 6.1
1977 192 12.1 16 2 1.3 62
1978 19.7 12.2 16.4 72 71
1979 20.4 129 17.2 717 6.6
1980 209 13.6 17.9 89 7.6
1981 21.1 134 17.8 82 7.7
Number (thousands)

1967 6.369 4.188 9.991 n n.a.
1975 9.679 6.565 15.063 713 301
1981 13.208 9,466 20,775 1.084 485

“Persons of Spamish origin may be of any race

SOURCES: Data for 1967 through 1974 from Bureau of the Census (1980.Table 6/15). data for
1975 through 1981 from Burcau of the Census, Educarional Attatizment in the U S . vanous years,
all Table 1.

women and 12.1 for mer: in 1983 they were 12.8 for both. Over those two
decades the proportion o ¢he labor force who were college graduates nearly
donbled. from 9.7 to 18.4 percent for women, and from 11.9t0 23.1 percent for
men. Tablc 3-8 shows the educational attainment of the labor force in 1983 by
sex, race, and Spanish origin. Fewer white women had completed college than
white men, and their median attainment was 0.1 year less than for men. Both
black and Hispanic women had higher attainments than the men ir: their groups.
and both were more likely to have completed high schuol or college or to have
had some college education. Overall, however, the college attainment of mi-
nority workers in 1983 was similar to that for whites in the 1960s.

Despite the equality in years of schooling for men and women in the labor
market, there are substantial differences in courscs of study. In recent years
there has been some convergence. Table 3-9 shows the change in the percentage
of bachelor’s degress awarded to women in selected fieids between 1966 and
1981. The percentage increased in every field except home economics, and at
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TABLE 3-8 Educational Attainme-* of the Labor Force by Sex, Race, and
Hispanic Origin, 19837

Years of School Whites Blacks Hispanics
Compieted Males Females Males Fecmales Males Females
Fe aer than 4 years of high sci:oni (%) 21.1 169 340 253 48.1 41.0

4 years of hig:i school only (%) 376 449 39.8 435 304 359
1to 3 years of college (%) 17.9 20.0 159 19.5 135 145

4 or more years of college (%) 234 182 10.3  11.7 8.0 8.6
Median schoot years completed 12.8 12.7 124 12,6 121 123

“Data are for workers aged 16 and over.

SOURCE. Blau and Ferber (1986:Table 7.2). Reprinted with permission.

least doubled in six fields: in agriculture 10 times, in architecture 4 times, in
business 4 times, in computer and information science 2 times, in engineering
25 times, and ineconomics 3 times. Nevertheless, women are still substantially
less likely than men to earn degrees in the physical sciences, engineering, or
architecture. Although their distribut’ ~n across fields has become more similar
te men’s, it still differs significantly .he index of segregation across 22 fields

TABLE 3-9 Percentage of Bachelor’s Degrees Awarded to
Women by Discipline, 1966 and 1981, Selected Fields

Discipline 1966 1981
Agniculture 2.7 30.8
Architecture 4.0 18.3
Biological sciences 28.2 4.1
Compuer and information sciences 13.0° 325
Education 75.3 75.0
Engineering 0.4 10.3
English and English Literature 66.2 66 5
Foreign languages 707 75.6
Health 76.9 83.5
Home economics 91.5 95.6
Mathematics 333 42.8
Physizal sciences i3.6 24.6
Psychology 41.0 65.0
Social sciences 350 442

Economics 9.8 305

History 34.6 379

Sociology 59.6 69.6

All fields 39.9 49.8

9Data are for 1969, the carliest year available.
bincludes first professional degrees.

SOURCE: Blau and Ferber (1986 Tables 7.3 and 7.4). Repninted with
permission.
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was 35.8 in 1981 (caiculated from data in Wcinen s Bureau, 1983:7able IV-
12). This index can be interpreted as meaning that 35.8 percent of women or
men wauld have to change fields for women and men to be identically distrib-
uted across fields.

The courses of study takcs in high school also differ by sex. Among students
enrolled in vocational courses, for example, girls are much more likely to take
business courses (e.g., typing), and boys are much more likely to take craft and
industrial arts courses (National Center for Education Statistics, 1984:Table
3.6). Equal proportions of high school boys and girls take first-year algebra, but
girls are somewhat less likely to take higher-level math courses: for example,
10 percent of boys but only 6 percent of girls take precalculus or calculus (Na-
tional Science Foundation, n.d.:Table II-9). And at two-year colleges (in
1978), male stucents outnumbered female students 10to 1 in engineering, 3to |
in agriculture and natural resources, and almost 2 to 1 in physical sciences;
women outnumbered men 12 to 11 in the biological sciences (National Science
Foundation, n.d.:Table I[-13).

The proportion of advanced degrees awarded to women has increased sub-
stantially since 1971. The proportion of first professional degrees awarded to
women doubled between 1971 aud 1975 and again to 1981, when women
earned 27 percent of the degrees awarded (14.4 percent in dentistry, 24.7 in
medicine, 42.6 in pharmacy, 35.2 in veterinary medicine, 32.4 in law, and 14.0
in thetheological professicns). With respect to other advanced degrees, worr en
in 1981 earned 50.3 percent of the master’s degrees awarded and 31.1 percent
of the doctor’s degrees.

In sum, although women and men have equal years of education on a\erage,
men are more L:kely to take mathematics, engineering, and physical science
courses. Men are more likely to have advanced education. These differenr s
are declining, however, as women’s participation in college and graduate v ork
has increased and their fields of study have changed. Overall, minorities have
less education than whites, but this gap, too, has becn declining.

THE POTENTIAL EFFECTS OF TECHNOLOGICAL CHANGE
THE INFLUENCE OF LABOR SUPPLY

The data reviewed above suggest that the labor force will continue to grow,
although at slower rates than in the past. First, the population base from which
the labor force will be drawn will experience slower growth. Most of the baby
boom has entered the labor force, and the new replacement cohorts are smaller.
Second, labor force participation rates for men arc expected to continue their
slow decline. Third, labor force participation rates for women, although they
will continue to increase, are projected to do so at a slower rate. Although the
rate of entry is expected to slow for women, women may be more likely to work
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full time. There will also be some shift in the composition of the available labor
supply, with women becoming, relatively more numerous in the labor force, and
young people and older men becoming less numerous. Minorities are also ex-
pected to become a larger proportion of the labor force, since their birth rates
are generally higher, and their current populations are younger. In addition,
immigration is likely to continue to contribute disproportionatel: to the minor-
ity population and to result in the entry of predominantly working-age people.

These anticipated changes in the supply of different groups of workers to the
labor market are likely to have effects ontheir average wage rates, because they
have not in the past been seen as substitutes forone another. As noted in Chapter
1, there is substantial sex segregation in the labor market: many jobs are pre-
dominantly female, other predominantly male. There is also segregation vy
race and by age. Changes 1.1 the supply of women workers tend to affect wom-
en’s wages relative to those of men because such changes tend to affect the
supply to some occupations more than others. As the availability of the usual
labor supply for a job changes, however, employers may change their hiring
practices or make other adjustments in their production process.

The projected decreased rate of growth of female labor supply could be ex-
pected to contribute to a higher female-to-male wage ratio. In addition to the
demographic reasons for a decreased supply of women workers noted above,
changing attitudes and increased organizationamong women workers are likely
to be important. Fewer women may be willing to work forlow wages; they may
demand full-time work, equitable wages, and seniority increases for their
longer job tenure. Higher wages will certainly benefit women, but it is impor-
tant to keep in mind that, inthe long run, a higher price for female labor could in
turn lead to substitution; younger people of both sexes, maie immigrants or
minorities, or automation might beco: ¢ feasible substitutes for adult, native-
born, white women workers. Or, if the products that women workers produce
become more expensive because of higher wages, consumers of those products
might substitute cheaper products. Whether or how such substitution for
women workers would occur is uncertain, but it is certainly one possible effect
of supply changes that tend to raise the wages of women workers.

If economic growth remains at roughly curr-nt levels and widespread tech-
nological displacement does not occur, the empioyment prospects for adult
women appear good. Some establishments that hire young workers are already
complaining of shortages of Jabor. The shift in age and sex composition of the
labor force suggests that additional shortages may be perceived before 1995,
especiaily if economic growth increases. If economic growth slows or if tech-
nological change causes significant displacement of women workers fromtheir
jobs, however, serious unemploymert for women may occur. Because of th2
variety of interrelated factors influencing women’s labor force participation,
women are unlikely to withdraw from the labor force simply because theirjobs
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have been eliminated or new jobs fail to appear. Rather, a substantial number of
women, like men, will most probably remain in the labor force as unemployed
workers. Although *discouragement” —leaving the labor force because of lack
of jobs, rather than lack of desire to work—is more pronounced among women,
itisnot likely tobe large enough to alter this picture. For asmooth adjustment to
largetechnological displacements, one would have to look to the job vacancies
being created by the shrinking youth labor force, by the trend toward early
retirement of older male workers, and by the increased availability of *‘men’s”
jobs in response to equal employment opportunity programs. Or one must hope
that the change will occur slowly enough that it can be relatively easily accom-
modated.

A well-educated work force is clearly better able to respond to occupational
shifts in the demand forlabor. People who have completeda solid curriculum in
high school will be able to learn new skills on the job and benefit from retraining
(sve Committee on Science, Engineering, and Public Policy, 1984). Those with
scientific and technical training will also be able to enter rapidly expanding
fields with such jobs as computer systems analysts, programmers, and opera-
tors; electrical engineers; and electrical and electronics technicians. These
jobs, although not among the largest occupations, are among the top 40 occupa-
tions in the number of new jobs they are expected to create by 1995 (Committee
on Science, Engineering, and Public Policy, 1984). To the extent that workers
lack basic educational preparation and technical and scientific background,
they are likely to be Iess able to respond to forthcoming changes. As noted
above, in some aspects women and minorities lag behind majority men in their
educational preparation.

THE DEMAND FOR WORKERS

Asnced in Chapter 1, technological change can affect the demand for work-
ers in several ways.

First, new technology may cause an increase in labor productivity, making it
possible to produce the same output with a smaller number of workers. As a
consequence, fewer workers may be demanded than previously. As noted in
Chapter 1, technological change permitted the nation’s food supply to be pro-
duced by an ever-shrinking proportion of the work force. Consumers and the
economy as a whole benefited. A large proportion of the work force left food
production, while employment in manufacturing and service jobs increased.
Economic output grew and per capita income increased. For individuals caught
up in this transition, however, the costs of adjustment were often high.

A decline in employment because of increased labor productivity is not inev-
itable, however. By facilitating such increases, new technelogie. decrease the
cost of producing the product and thus lower its price. The lower price 1 turn
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may encourage consumers to demand more of the product. In addition, techno-
logical ckange may allow for the provision of a higher-quality product or it may
stimulate the introduction of new products, increasi, g consumer demand for
the output of the industry. In the case of food production, the increase in labor
productivity wes very large relative to the possible increase in demand for food
by consumers. Furthermore, the new products that resulted—canned, frozen,
processed, and packaged foods—were not produced by farm workers. Thus, an
enormous decline in the proportion (as well as the absoiute aumber) of farm
workers occurred. In other industries, aggregate demand and newly created
products and services are likely to be more favorable to employment levels.

As an example, the adoption of word-processing equipment may indeed in-
crease labor productivity, permitting the existing work to be accomplished by
fewer workers. But its introduction is also likely to create new work. The capa-
bilities of micronrocessors are ideally suited to many revisions, more personal-
ized form letters, updated statistical reports, and more charts and graphs, all of
which can be produced more cheaply than previously. As a consequence, the
production of a firm becomes more intensive in information content, a trend
that has been going on for many years, and the decline in employment, to the
extent it occurs. is consi—zrably less than if the new technology were used
simply to produce tlie previous output. ‘s hug, while a major impetus behind the
adoption of new teciinologies is the increase in iabor preductivity that they
permit, their impact on employmeat levels is difficult to forecast.

A second potential imp.ct of the application of new technologiesis that they
can facilitate the reallocation of functions among occupations, resulting in ei-
ther a reduction or an increase tn the demand for a particular type of worker. For
example, the greater easc of data entry and retrieval using the new computer
technologies may encourage employers to shift some of these tasks from cleri-
cal workers to other workers or even to consumers (as in banking). The many
capabilities and ease of use of the latest word-processing equipment and soft-
ware may also result in professional and managerial workers doing more of
their own “typing.” Such developments would reduce the demand for clerical
workers. In the opposite direction, however, the application of computers can
make routine some decisions that formerly required broad-based knowledge
and judgment, so functions previously performed by managerial or profes-
sional workers would be transferred to clerical workers, increasing the demand
fortheir services. Forexample, in the insurance industry, rating and underwrit-
ing are now often done by computers vsing standardized decision algorithms: a
clerical worker can enter the data, describing the client and his or her needs,
and, if there are no special conditions, issue a policy.

A third impact of the introduction of new technologies is its tendency to alter
the skills needed to produce the former (or new) output. It may render specific
skills obsolete, or nearly so, and greatly increase the demand for others. Such
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effects are evident when locking at specific occupational categories, such ac
stenographers and computer operators. Between 1972 and 1982. when clerical
2mployment overall rose by 28.8 percent, employment of stenographers de-
clined by 47.2 percent (Hunt and Hunt, 1985a). This decrease was caused by
the miniaturization of dictation equipment and improvements in magnetic tape
technology combined with growing consumer acceptance of new methods.
When dictation equipment is used, the material is entered by the clerical work-
ers directly into the typewriter or word processor. and the shorthand skills of the
stenographer are no longer needed. The decline in the number of stenographers
is not a reflection of a decline in the amount of dictation being dcne—indeed,
the amount of dictation a»pears to be increasing—but the particular skills of
stenographers are no longer needed to accomplish this task. Over the same 10-
year period, the employment of com:puter and peripheral equipment operators
increased 195.5 percent. This increase was clearly fueled by the diffusion of the
new computer technologies. It should be noted, however, that changes in skills
needed to accomplish specific tasks do not always translate into changes in
occupational employment, because single tasks do not often predominate in
jobs. Thus, rather than reducing employment of secretaries, automated word
processing may simply provide them with more time for other work.

In sum, the introduction of new tech1ologies may result in increases in the
productivity of affected workers, reallocation of functions among occupations,
and changes in the skill requirements of jobs. For the reasons outlined above, it
is difficult to predict the consequences ~f these processes on empioyment levels
of workers in any given occupational category. Moreover, the factors may oper-
ate together to make such forecasts even more uncertain. So, for example, with
word-processing technology, it may be poscible to generate frequent statistical
reports by simply entering a few updated numbers. While some new skills will
need to be learned, others will not be needed, and, overall, the greater ease of
production may create a demand for additional statistical reports. But it is not
certain that those reports will be generated by clerical workers.

It is useful to keep in mind that these effects of techuological change on the
demand for workers in different occupations may affect the wage rates of work-
ers as well as their employment levels. In the long term, changes in wage rates
can influence employment levels. At issue here is the fact that different effects
on different occupations are likely to affect women and men differently, chang-
ing the female-to-male wage ratio.

UNEMPLOYMENT

Of the three major types of unemployment—*frictional” (the expected un-
employment that would normally result from workers’ job changes and new
entrants), “‘structural” (the unemployment that remains at the peak of the econ-
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omy’s upswings, and is not frictional, being caused by changes in the stiucture
of demand), «nd **cyclical’” (which comes and goes with the ebb and flow of the
business cycle)—structural unemployment in particular has troubled observers
since the late 1950s.

Sources of structural unemployment, caused by imbalance between the types
and locations of available employment on the one hand and the qualifications
and locations of workers on the other hand, include skill mismatch, geographic
mobility and immobility, discrimination, and institutional barriers to empioy-
ment. When structural factors exist, both unemployment and shortages occur,
despite a balance between supply and demand in the economy as a whole.
Technological change probably contributes most to the first factor, but may
contribute as well to the importance of the second if it increases the mobility of
capital. It is not, in any case, the sole cause of structural unemployme >t.

“Displaced workers” are those who are laid off more or less permanently;
their jobs may have disappeared because of technological change, competition,
or decreased demand for the products they make. Displaced workers and new
entrants to the labor market may or may not be considered structurally unem-
ployed, depending on how quickly and easily they can find new employment.

Because the adoption of new technologies almost invariably results in shifts
in demands for different types of workers, some displacement of wo.kers is
likely to occur. Even if, due to counterbalancing effects, broad categories are
relatively unaffected, specific occupational groups are certain to be affected.
The consequences of such shifts in occupational demand for unemployment
amony workers in the affected groups depend primarily on the magnitude of the
change, the speed with which it occurs, and the flexibility and skills of the
workers invo -ed. Relatively small changes in demand or those that take place
slowly are likely to cause little unemployment. At the ievel of firms, normal
attrition may be sufficient to reduce the size of the work force in the affected
occupations. At the level of the labor force, attrition may also operate as older
workers retire from declining occupations and are not replaced by new entrants.

Relatively large changes, however. especially when they occur over a rela-
tively short period of time, can cause n.»re serious problems. Workers may lose
their jobs and find themselves without the skills necessary to obtain new jobs.
Thus, the adoption ot new technoiogies has the potential to create groups of
workers who are structurally unemployed. The magnitude of this problen: de-
pends not only on the extent and timing of shifts in demand but also on the
resources devoted by firms, as well as the public sector, to retraining and plac-
ing those workers. Workers can be encouraged to move where there are jobs;
they can be reeducated, retrained, or retired; capital movement can be con-
trolled; discri‘nination can be reduced; and institutions can be modified.

Increased structural unemploymrnt, should it occur, can make it difficult for
the economy 10 cchieve desired low rates of unemployment at acceptable rates
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of inflation: if there is & ~rowing pool of workers who lack the necessary skills
for the available jobs, increases in aggregate demand wil! rapidly generate
shortages of qualified viorkers. As the wages of those workess are bid up, labor
costs and thus prices rise. This phenomenon may be an important {actor in the
rising trend of unemployment over the past two decades. The policy priority of
the government has been on reducing inflation, which, given larger structural
shifts, causes unemployment to increase. If structural unemployment in-
creases, a further upward revision in the government’s target rate of unemploy-
ment is likely to occur.

Several observers have noted that, since 1969, the economy has experienced
increased unemployment (e.g., Podgursky, 1284). At the peak and the trough
of each of the four business cycles betwzen 1969 and 1982, unemployment has
been greater than before. At the peak of the first cycle (in the third quarter of
1969), the unemployment rate was 3.6 percent; at the peak of the fourth cycle
(in the third quarter of 1981), it was 7.4 percent. Similarly, at the trough of the
first cycle (in the fourth quarter of 1970), unemployment was 5.8 percent; by
the trough of the fourth cycle (in the fourth quarter of 1982), it was 10.6 per-
cent. In his analysis, Podgursky (1984) finds that the large number of young
people and women who entered the labor market in the early years (early 1970s)
contributed to the increase, and that in later years (late 1970s, early 1980s),
male unemployment in blue-collar jobs contributed disproportionately to the
increased unemployment. Of special interest is that in the most recent trough
the share of unemployment attributable o clerical occupations grew. Most im-
portantly, Podgursky finds that the secular increase in total unemployment al-
most certainly points to rising structural unemployment and a probable aiffi-
culty in absorbing the employment effects of technological change. Although
he notes that the evidence also suggests there has been some slackening in the
strength of aggregate demand over time, the increased structural unemploy-
ment suggests a need for specifically targeted employment programs; changes
in monetary and fiscal policies that affect aggregate demand are not likely to
reach all the structurally unemployed. There is nothing immutable about the
residual unemployment left at the peak of recovery or about the increasingly
high levels of unemployment at the trough of the cycle. Both sre susceptible to
structural solutions, and when aggregate demand is strong enough (as in war-
time), structural sotutions become worthwhile (for example, child care pro-
grams in World War II; training programs during the Vietnam War).

Important current structural factors include skill mismatches between the
available workers and the available jobs, geographic imbalances (workers
seeking jobs do not live where jobs are available), differences in expectations
between workers and employers (unemployed workers do not want the avail-
able jobs because of their working conditions; employers do not want to hire
available workers bccause they believe them to be unqualified or because they
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sre prejudiced), and other barriers to entry or movement. From a structural
viewpoint, the displacement of women may be especially serious because
women workers have not often been viewed by employers as interchangeable
with men and because they “end to be less mobile geographically and occupa-
tionally.

Although it has not been established that the new computer-based technolo-
gies are associated with this worsening problem of structural unemployment,
the increased contribution of clerical work to unemployment in the last cycle
raises the possibility that they might be involved. Moreover, information tech-
nologies can be expected to have greater effect in the future as their use be-
comes more widespread. As noted earlier, the predominantly female clerical
occupations are likely to be the most affected.

RECENT TRENDS IN CLERICAL EMPLOYMENT
OvERALL GROWTH

While forecasting inevitably holds many uncertainties, the best starting point
for trying to predict future clerical employment is to review recent trends. This
section and the next one on future employment are based largely on work done
for the panel by H. Allan Hunt and Timothy L. Hunt (1985a).2 The tremendous
historical growth in clerical employment is illustrated in Figure 3-1, which
shows that the proportion of clerical workers to total employment has doubied
in the last 40 years. In 1940 just under 1 employee in 10 was a cleri.al worker,
by 1980 this proportion had risen to nearly 1 in 5; the number of clerical work-
ers increased from 5 million to 20 million (Hunt and Hunt, 1985a).

Will this trend continue? Both the increasing unemployment evident in the
past four business cycles and the rapid pace of the technical developments in the
office described in Chapters 1 and 2 cast doubt on futare growth. The first
“computer revolution” inthe 1960s was also expected to decrease the need for
clerical workers, butclerical employment contnued to increase. Nevertheless,
many observers are convinced that the new technologies will substantially re-
duce clerical employment. Rcductions in the cost of computing hardware, com-
bined with the reductions in size made possible by microprocessor technology,
facilizate the widespread use of the new equipment in many settings. These
change nay actually constitute a revolutionary development.

As Hunt and Hunt (1985a) note, some support for the position that the new
computer revolution will stem the rate of growth in clerical employment is

3The data developed by Hunt and Hunt have been adjusted rather extensively for consistency
(sec Hunt and Hunt, 19854. for a detailed explanation of the adjustments) Thus. the figures re-
ported here do net correspond exactly with published Census Bureau figures
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FIGURE 3-1 Decadal growth 1n clerical employment as a proportion of total employment,
1940-1980. Source: Huntand Hunt (1985a.Figure 1-A), based on 1940-1980 census data.

found in the apparent reduction in the rate of increase of clerical workers as a
proportion of the total labor force. While the clerical proportion rose almost
linearly from 1940 to 1970, there is a slight reduction in the rate of increase
betweer: 1970 and 1980 (see Figure 3-1). Is this the beginning of the end of the
growth of clerical employment? The question cannot yet be answered. In addi-
tion to the relatively small number of observations for the post-1980 period, the
data for those years are influenced by the major recession of 1981 to 1982, the
deepest in terms of unemployment since the 1930s, and the recovery from it,
making it hard to separate short-run cyclical influences from iong-run trends. In
past recessions the proportion of clerical employment tended to increase since
employers usually cut back less on clerical workers than on other categories of
employees. Sign.-icantly, this effect did not hold in the 1981-1982 recession,
Overall, as may be seen in Figure 3-2, clerical employment as a proportion of
total employment actually declined slightly in the early 1980s, following the
above-not2d reduction in the rate of inc-ease in the proportion of clerical em-
ployment during the 1970s. While the available evidence is consistent with the
hypothesis of slowed growth in clerical employment, however, there is litle in
past trends that would support a projection of catastrophic decline in this occu-
pational group in the near future.
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FIGURE 3-2 Annual changes 1n clenical employment as a proportion of total employment.
1958-1984. Source Hunt and Hunt (1985a. Figure 1-C), based on 1958-1984 CPS data.

OccuPATIONAL SHIFTS WITHIN CLERICAL WORK

Within the clerical category there has been considerable variation over the
past 30 years in how specific occupations have fared. Table 3-10 ranks clerical
occupations by the rate of change in employment levels from 1950 to 1980. The
rate of increase in this period was by far the largest for computer and peripheral
equipment operators, although this occupation grew from a very small base,
868 people in 1950. By 1980 there were nearly 400,000 computer and periph-
eral equipment operators, making it the thirteenth largest clerical occupation.
Teachers’ aides were the second fastest growing clerical occupation over the
30-year period; their numbers also grew from a fairly small base, 6,000 in
1950, to more than 200,000 by 1980. The third fastest growing clerical occupa-
tion was typists, although there was actually a significant decline from 1970 to
1980; the rapid growth of the occupation from 1950 to 1970 offset the recent
decline. Following in order of rate of growth were library attendants, clerical
supervisors, bank tellers, receptionists, and cashiers.

With the exception of the computer operator category, the jobs that grew
rapidly do not appear to be related to the use of new technnlogies. It is also
important to recognize that very large categories such as secietary provided a
high proportion of new jobs over the period, even at lower overall rates of
growth.
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A few clerical occupations showeu declines between 1950 and 1980. The
most rapid declines were among stenographers and telegraph operators; both of
these categories were affected by technology. Demand for telegraphic services
has fallen off as cheaper, more convenient long distance communication has
become available. As discussed above, the use of dictation equipment has con-
tributed to the decline of stenographers. Yet the functions of long distance
communication and of dictation and transcription are, if anything, increasing,
assisted by new equipment and different kinds of workers.

Tabulating rachine operators and weighers also declined substantially. As
Hunt and Hunt (1985a) note, tabulating machine operators illustrate how a
technology-specific occupation can experience a spurt of rapid growth and then
an equally sudden decline. Tabulating machines were deveioped in the 1950s
for analyzing data on punched cards, and (heir use grew rapidly. Betvzeen 1950
and 1960, the number of tabulating machine operators nearly tripled. But the
adoption of new technology with more advanced capabilities reciced the use of
tabulating machines, and the number of empioyees fell by nearly 90 percent
after 1960. Other declining occnipations between 1950 and 1980 were those of
messengers and office helpers, calculating machine operators, and telephone
operators. "'hese declines appear to be related to the availability and use of new
technologies.

DEMOGRAPHIC TRENDS IN CLERICAL EMPLOYMENT

The differential rates of change among the different clerical occupations
have affected women and mc.1 and minority and majority women somewhat
differently because of their different employment patterns in those occupations.
The fastest-growing occupations between 1950 and 1980 (see Table 3-10) are
generally ameng the most predominantly female of the clerical occupations:
typists, receptionists, teachers’ aides, bank tellers, and keypunch operators.
One of the rapidly growing occupations over the period—insurance adjusters,
examiners, and investigators—although still more male (44 psrcent in 1980)
than clerical occupations as a whole (22 percent), has experienced rapid in-
creases in the percent female: overall employment in the occupation grew at a
rate of 5.4 percent per year, while female employment grew 16.1 percer. per
year (Hunt and Hunt 1985a: Tables 2.9, 2.15). In contrast to these rapidly grow-
ing occupations, many of the clerical occupations in which males are relatively
overrepresented have experienced average or below-average growth: utility
meter readers; messengers and office helpers; shipping and receiving clerks;
ticket, station, and express agents; and postal office mail carriers. Indced, over
the period as a whole, females in all clerical occupations increased from 61 to
78 percent.

Minority representation in clerical occupations also increased over the pe-
riod: CPS data from 1972 to 1982 show an inciease from 8.7 to 11.8 percent
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TABLE 3-10 Employment in Clerical Occupations, 1950 to 1980, Ranked by Relative Change 1950 to 1980

Annual

Employmen Percent

Occupational Title 1950 1960 1970 1980 Change
Computer and peripheral equipment operators 868 2.023 124,684 391,909 22.6
Teachers' aides, except schoo! monitors 6.105 17.804 139,790 207,391 12.5
Typists 60.534 547.923 1.041.804 799,561 90
Library attendants and assistants 16,235 38.203 133911 140.808 1.5
Clerical supervisors, n.e.c. 44,348 56,887 119,887 340.946 7.0
Bank tellers 66,944 139.477 265.197 476,233 6.8
Receptionists 77.955 164 .446 323.552 536.963 6.6
Cashiers 252.252 510.179 884.531 1.654.151 €5
Office machine operators 146,778 326.521 588.356 890.288 6.2
Keypunch operziors 75,091 169.000 290.119 382,118 56
Insurance adjusters, examiners, and investigators 33,061 58.726 102,043 159,124 54
Miscellancous clencal workers 253 633 328.399 506.677 1,163,635 52
Counter clerks. except food 96.313 127,630 243.697 398,020 4.8
Office machine, n.c.c. 9,788 21.352 38.669 39,864 4.8
Secretarics 1.005.908 1.539.017 2.875.826 4.058.182 4.8
Estimators and investigators. n.c.c. 112.469 171,901 282.074 442,553 4.7
Billing clerks 32.357 45,254 112,876 117.943 4.4
Real estate appraisers 11,754 15,822 22.735 41.343 4.3
Mail handlers. except post office 53.563 67.300 133.839 182,223 4.2
Payroll and timekeeping clerks 65.697 112,901 165.815 218.387 4.1
@ licating machine operator 5.520 _14.39 21.682 17.971 4.0
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Collectors. bill and account
Statistical clerks

File clerks

Expediters and production controllers
Dispatchers and starters. vehicle
Cookkeepers

Ticket, station. and express agents
Prooftraders

Stock clerks and storeke. | s

Not speciticd clencal workers
Mail carriers. post office

Shipping and receiving cle

Postal clerks

Bookkeeping and Mlling machine operators
Enumerators and interviewers
Meter rcaders. utility

Calculating machine

Telephone operators

Messengers and office helpers
Weighers

Tabulating machine operator
Telegraph operators
Stenographers

25.395
109.956
118..11
123,277

33.746
744.053
69.807
12,708
274.089

.185.906
164.851
323.785
216,164

26.610
85.013
40.696
19.176
363472
111.508
80.9:5
9.725
34,811
429,424

34279
143,922
152.160
151.191

49,205
973.224

76,554

17171
384.115

1.610.020
203.116
325.307
242.872

53914
118.723

39,712

38.903
374.495

61..93

44,548

26.937

21.064
283.486

54,728
265.431
382,578
217,107

63.699

.633.490
104,285

29,940
482.259
862,394
268.612
100.890
321,263

67.341

68.697

35.144

37.153
433.739

61,050

41,40

8.685

13,052

136,197

76,982
297.939
316.419
329.621

87.622

804,374
152,841

27.321

580.979
.880.102
258,966
483,183
315,111

37,200

88,712

41.407

17,881
314,674

82,225

29.717

3.345
7.604
91.593

3.8
34
33
33
3.2
3.0
2.6
2.6
2.5
1.5
15
1.3
13
1.1
0.1
0.1
-0.2
-0.5
-1.0
-3.3
-3.5

NOTE. n.e.c.. not eclsewhere classified.

SOURCE. Hunt and Hunt (1985a Table 2 9). based on decenmal census data. adjusted for consistency by the authon.
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(Hunt and Hunt, 1985a:Table 2.17). Some of those occupations with relatively
greater minority representation grew relatively rapidly: for example, teachers’
aides (20.1 percent minority in 1982), typists (17.4 percent), keypunch opera-
tors (20.3 percent), and computer and periphera equipment operators (15.5
percent). Other occupations, however, experienced very slow growth: stock
clerks and storekeepers (16.1 percent minority), telephone operators (17.3 per-
cent), messcngers and office helpers (19.1 percent), and postal clerks (26.9
percent). Table 3-11 displays the numbers and percentages of several minority
groups (blacks, Hispanics, and Asians) among fmale clerical workers in 1980
for detailed censu.. occupational categories. Asian women, for example, are
1.6 percent of the female clerical work force, and they vary from 3.1 percent of
transport, ticket, and reservation agents to 0.5 percent of female meter readers.
Hispanic women, 4.6 percent of female clerical employment overall, range
from 11.4 percent of female teachers’ aides to 2.6 percent of female proof-
readers. Black women, who are 9.2 percent of female clerical employment, are
32.v percent of female postal clerks, but only 4.0 percent of bookkeepers and
accounting clerks.

Clerical employment growth has also varied by region and geographic area.
Although a thorough analysis of such differences is beyond the scope of this
report, several r>cent studies highlight geographic changes that are significant
for women and minorities. For example, a recent study by 9-to-5 (1985) found
that, like blue-collar employment, clerical employment in the Midwest has
declined since 1980, associated with the recessions in 1980 and 1982. Unlike
the nation, this region experienced actual declines, not only lack of growth.
Surprisingly, clerical employment fell even more rapidly than total employ-
ment between 1980 and 1983 in the four states (Illinois, Indiana, Michigan, and
Ohio) that constitute the most industrial portion of the region. This study also
found that the decline in clerical employment was especially large in center
cities, such as Detroit and Chicago, while employment in the suburban areas of
those cities either did nct decline as much or expanded.

The 9-to-5 report traces the declines in clerical employment in the Midwest
generally to declines in government employment. A recent study Ly the New
York regional office of the Bureau of Labor Statistics found that finance job
growth had fallen off steeply between 1983 and 1984 in Manhattan: in 1983 the
finance industries had added 10,900 jobs (and 16,700 in 1982), but in 1984
only 2,300 new finance jobs were created (New York Times, December 15,
1985:59). Technological change and the movement of jobs to the suburb, were
cited as causes for the slower growth. In research on insurance compa . inthe
San Francisco Bay area, Nelson (1983) found similar suburbanization of joos
o atring as back offices were relocated fron» center cities to suburbs. She
concluded that land cost was only one factor in the decision to relocate; man-
agementalso sought a different labor force than that available in the cities. The




TABLE 3-11 Employment of Females in Administrative Support Occupations by Race and Spanish Origin in 1980

White Biack Hispanic Asian
Occupation Total Number Percent  Number Percent Number Percent Number  Percent
Administrative support occupations 12,997.076 11.325.716 871 1,200.516 92 595.461 4.6 205.036 1.6
Supervisors, administrative support occupations 497.668 430.522 86.5 51,481 103 20,578 41 7.160 1.4
Supervisors, general office 354,410 304.707 86.0 38.027 10.7 15.495 44 4955 1.4
Supervisors, computer equipment operators 12,392 10.683 862 1.248 10.1 530 43 253 2.0
Supervisors. financial records processors 77.172 70.042  90.8 4,88 6.3 2,608 34 1462 1.9
Chief communications operators 22.898 19.261 84.1 3,243 142 40 3 141 0.6
Supervisors. distnbuting. scheduling. and
adjustment clerks 30.796 25.829 839 4.095 133 1,231 40 349 1.1
Computer equipment operators 241.155 202392 839 28,374 11.8 11396 4.7 5272 2.2
Computer operators 226.354 189.858 839 26,597 118 10,666 4.7 4980 2.2
Peripheral equipment operators 14.801 12,534 847 1,777 120 730 49 292 20
Sccretanes, stenographers. and typists 4,579.938 4.115.730 899 325679 7.1 186.010 4.1 55,143 12
Secretanes 3.823.248  3.507.644 91.7 214543 56 142,531 3.7 39.681 10
Stenographers 77.841 67.511 86.7 7.416 9.5 2,871 3.7 1.643 2.1
Typists 678.849 540.575 796 103.720 15.3 40,608 6.0 13.819 2.0
Information clerks 763.561 667,984 87.5 65.629 86 41,366 5.4 10,901 1.4
Interviewers 104.582 89.229 853 10,702 10.2 5223 50 1,572 1.5
Hotel clerks 41,756 37.746 904 2.368 57 1,620 39 897 2.1
Transportation. tickct. and reservation agents 57.161 47.982 839 6418 11.2 3419 60 1.785 3.1
Receptionists 494,800 438.214 886 37819 76 27988 5.7 5.865 1.2
Information clerks. n.¢ ¢ 65.262 54,813 84.0 8.322 12.8 3116 48 782 1.2
Nonfinancial records processing 745,372 616.397 82.7 96,966 130 40.658 5.5 13.579 1.8
Classificd-ad clerks 10.521 9.478 90.1 695 66 386 37 148 1.4
Correspondence clerks 15,741 13.031 82.8 2,321 147 552 35 152 1.0
Order clerks 209,871 177.969 84.8 24,654 117 11615 5.5 2,670 1.3

Continued 8
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TABLE3-11 (Continued)

White Black Hispanic
Occupation Total Number Percent  Number Percent Number Percent Percent

Personnel clerks 65.759 54,700 83.2 7.862 120 3.490 5.3 22
Library clerks 114.294 97.642 854 11,741 103 4324 38 2.4
File clerks 221.350 171,860 77.6 37.927 171 14917 6.7 2.0
Records clerks 107,836 91.708 85.0 11,766  10.9 5.374 5.0 1.9
Financial records processing 991,619 834,478 92.1 96.239 438 67451 3.4 17
Bookkeepers and accounting clerl.s 640,233 .526.300 93.1 66.061 4.0 52,075 3.2 1.6
Payroll clerks 132,622 117,420 88.5 10.670 80 5271 4.0 1.5
Billing clerks 115.020 102.349 89.0 8,712 16 5000 4.4 1.6
Cost and rate clerks 58.731 51.014 86.9 537 9.1 2481 4.2 2.3
Billing, posting, calculeting machine operators 45,013 37.395 831 5.36¢ 119 2534 56 2.8
Duplicating. ma:l, office machine operators 38.462 30.359 78.9 6272 163 2,170 56 2.0
Duplicating machine operators 11.484 8.998 784 1.931 16.8 521 45 2.4
Mail and paper handling machine operators 4.390 3.686 84.0 531 121 247 5.6 12
Office machinc operators. n.c.c 22.588 17.675 178.2 3.810 159 1.402 6.2 1.9
Communications equipment operators 276,148 228320 82.7 38.887 41 12.493 4.5 0.9
Telephone operators 265,938 219.236 824 38,033 143 12,189 4.6 09
Telegraphers 2,711 2,241 827 357 132 8 3.1 2.2
Communications equipment operators. n.c.c. 7.496 6.849 91.3 497 66 219 29 0.6
Mail and message distribution clerks 229,096 169.374 739 51,173 223 5.136 4.0 1.6
Postal clerks 95.511 60.611 63.5 31.459 329 3.092 3.2 1.8
Mail carricrs, postal service 33.179 28.638 86.3 3.738 113 928 2.8 0.8
Other mail clerks 79.425 62.818 79.1 13.035 16.4 4070 51 1.7
Messengers 20.981 17.307 82.5 2,941 140 1.046 5.0 1.3
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Material recording. scheduhing. and distnbuting
Dispatchers
Production coordinators
Traffic. shipping, and receiving clerks
Stock and inventory clerks
Meter readers
Weighers. measurers. and checkers
Samplers
Expediters
Matenal recording. n.c.c.
Adjusters and investigators
Insurance adjusters, examiners, investigators
Noninsurance investigators and cxaminers
Eligibility clerks. social welfare
Bill and account collectors
Miscel aneous adminmistrative support occupations
Gt neral office clerks
Bank tellers
Proofrcaders
Data-cntry keyers
Statistical clerks
Teachers® aides
Administrative support. n.c.c.

571.300
29.568
112.539
113,554
198.345
4,239
26,348
1.157
57.242
28.308
321.234
98.407
151.951
19,744
51,132
2,741,523
1,353,251
451.465
21,610
349.477
104.345
191.564
269.811

485,198
25.715
97.423
96.751

167.381

3.546
21,441
1,026
49,058
22.857

265.850
81.382

126,338
14.565
43.565

2.279.112
1,125,866

401,512
19.447

269.598
86,019

147.189

229,481

849
87.0
86.6
85.2
84 4
83.7
81.4
88.7
85.7
80.7
828
827
831
73.8
85.2
831
83.2
88.9
90.0
771
82.4
76.8
85 1

64,039
2.908
11.150
12.130
23,021
553
3.791
110
6.361
4,015
42,185
13.231
19.665
3.831
5.458
333.592
167.590
32.136
1,526
57,126
14.099
31.569
29.546

30,734
1,188
5.569
7.455
9.858

193
1,769
48
2,466
2,188

15.844
3.596
7.358
1,918
2,972

157.625
74.813
22.163

567

21,516
4.624

21,780

12,162

5.4
4.0
4.9
6.6
5.0
4.6
6.7
41
4.3
7.7
4.9
37
4.8
9.7
5.8
5.7
5.5
4.9
2.6
6.2
4.4
11.4
45

NOTE: n.c c.. not clsewhere classified

SOURCE. Hunt and Hunt (1985a:Table 2.6): based on 1980 decennial census data.
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suburban labor force is more likely to be white, college-educated, and married,
and more willing to work part time. Shifts such as these in San Francisco, New
York, and the Midwest clearly have negative implications for minority women
in clerical jobs.

Sources oF CHANGE IN CLERICAL WORK

Sources of change in the size of occupations can be understood as resulting
from three factors: overall economic growth; the differential growth rates of
various industries, each of which uses occupations in different proportions (for
example, finance uses relatively more clerical workers than manufacturing,
while manufacturing uses more assemblers than finance); and the changes in
the intensity with which the various industries use each occupation (for exam-
ple, the insurance industry may alter its use of sales personnel relative to other
workers overtime). This last “intensity’” factor can be measured by an occupa-
tional s affing ratio, which indicates the importance of a single occupation rela-
tive to total employment in the industry (see Hunt and Hunt, 1985a:Chapter 4.
for a more complete discussion).

Industries vary in their relative importance in the economy, and, as noted,
different industries use different mixes of occupations to produce their final
output. Table 3-12 summarizes some of this basic information for 11 broad
industrial categories in 1982, with particular emphasis on clerical employment.
As shown, clerical staffing ratios vary from only 2.4 percent in agriculture to
43.9 percent in finance. Since the number of clerical jobs in a given industry is
the product of the total employment level in the industry and the staffing ratio
for clerical workers in that industry, an industry may employ a large number of
clerical workers even though it has a relatively low staffing ratio for clerical
workers if its total employment is large.

Forexample, as Table 3-12 shows, the service industry groupemploys about
5.5 million clerical workers, more than any other industry, although its clerical
staffing ratio is not especially high. Slightly fewer than 3 million clerical jobs
are located in each of the next two largest employers of clerical workers—retail
trade and finance. Although clerical workers are dispersed broadly throughout
the economy, these three industries combined—services, retail trade, and fi-
nance—account for more than 11 million clerical jobs, almost 60 percent of
total clerical employment.

Interms of detailed industries. the 20 largest employers of clerical workers in
1982 are shown in Table 3-13, ranked by the total clerical employment in the
industry.? Thus, the first industry listed, state and local government and educa-

*The total number of 105 tndustries 1n this analysis represents the entire economy Hunt and
Hunt (1985a) found they could adjust the industnal categones of both the CPS data and the Bureau
of Labor Statistics OES data into 105 compatible categones.
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TABLE 3-12 Employment by Industry, 1982

Total Percent of Percent of
Industry Percentof  Workers 1n Clencal All Clenical
Employment Total Industry 1n Employment Workers Employed
Industry (thousands) Employment Clencal Jobs? (thousands) 1n Industry
Agriculture 3.401 34 24 83 04
Mining 1.028 10 12.5 128 07
Construction 5,756 58 7.8 451 24
Durables 11.968 12.0 12.6 1.513 82
Nondurables 8.318 84 129 1.074 58
Uuhties 6.552 66 223 1.463 79
Wholesale trade 4,120 4.1 20.5 844 4.6
Retail trade 16.638 16.7 17 1 2.840 154
Finance 6.270 63 439 2.750 149
Services 30.259 304 181 5.473 2917
Public
administration  5.218 5.2 35.0 1.827 99
Total 99.528 100.0 18.5 18.466 1000

“This percentage 1s also known as the clenical staffing ratio

SOURCE: Caiculated from Hunt and Hunt (1985a)

tional services, has the largest number of clerical employees, 2.5 million, and,
as the fourth column shows, accounts for more than 13 percent of all clerical
employment. The table also shows clerical staffing ratios and total industry
employment. In addition to state and local government and education, the larg-
est employers of clerical workers are the federal government, banking, insur-
ance, communications and transportation industries, and a variety of service
sector industries from business services to personal services. The top 10 em-
ployers of clerical workers account for abou. \wo-thirds of all clencal employ-
ment, while the top 20 industries account for more than 80 percent.

Since industry employment is crucial to assessing occupational employment
trends, the trends over the last 27 years in total industry employment are pre-
sented in Figure 3-3, which aggregates the employment in the top 10 clerical-
employing industries and shows it relative to employment in the 105 industries
that constitute the total economy in this analysis. The numbers are reported in
index number form to make it easier to compare the growth trends in the top 10
with average growth in all 105 industries. As can be seen in Figure 3-3, the top
10 clerical-employing industries show much less cyclical variation in employ-
ment than the economy as a whole. Employment in these 10 industries taken
together remained positive through two of the three recessions during the pe-
riod; only in 1982 did the composite growth rate of these 10 industries become
negciie andthenonly barely so. Also important is that the average growth rate
of these 10 industries clearly outdistanced the all-industry average for the entire
27-year period. As Hunt and Hunt (1985a) note, their higher growth stems
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TABLE 3-13 Clerical Employment by Industry, 1982

Total Clencal Cumulative
Industry Clerical Staffing  Percent of Percentage 6¢
Employment Employment Ratio Total Clencal Total Clencal
Industry (thousands)  (thousands)  (percent) Employment Employment
State and local
govemment and
educational services 13,068 2,512 19.2 13.4 134
Miscellaneous retail
trade 10476 2,496 238 13.3 26.8
Wholesale trade 5.294 1.531 289 82 349
Banking 1.650 1.180 715 63 412
Federal government 2,739 1.138 415 6.1 473
Insurance 1,700 Il 53.6 49 52.2
Miscellaneous
business services 3.139 896 285 4.8 57.0
Hospitals 4.166 666 16 0 3.6 60.5
Social services,
museums. and
membership
organizations 2,755 587 1.3 31 637
Credit agencies.
security and
commodity brokers 1.015 577 56 9 3.1 66 8
Legal and
miscellaneous
services 1.628 560 344 3.0 697
Telephone and other
communication 1.174 529 45.1 2.8 72.6
Physician and dental
offices 1.309 394 301 21 74.7
Construction 3913 324 83 1.7 76 4
Eating and drinking
places 4,781 224 4.7 1.2 776
Electnc services and
gas distnbution 792 207 26.2 1.1 7817
Trucking and
warehousing 1.206 199 16.5 11 79.8
Miscellancous pnnting
and publishing 846 192 28 1.0 808
Real estate 986 188 191 10 81.8
Miscellancous
personal services 1.219 18¢ 15.3 10 82.8

SOURCE: Hunt and Hunt (1985a:Table 4 5): based on BL.S data
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FIGURE 3-3 Total employment 1n the top 10 clencal-employing industnies. 1958-1984 SOURCE.
Hunt and Hunt (1985a:Figure 4-A): based on 1958-1984 BLS data.

largely from the fact that employment in these industries does not ordinarily
retreat during recessionary periods but continues to expand.

When the employment trends in each of the top 10 clerical-employing indus-
tries are considered separately, the diversity among them emerges. Table 3-14
presents the 10 industries ranked by their growth in total employment over the
27-year period. In the fastest-growing industry, miscellaneous business serv-
ices, the growth rate in employment is particularly striking, more than double
the growth rate of the second-ranked industry. Its employment increased almost
sixtimes between 1958 and 1982, compared with about 67 percent for all indus-
tries. This industry provides a wide variety of services to business firms, in-
cluding accounting, customized computer software, consulting advice, and
temporary personne! placement. Several other industries—banking, credit
agencies, security and commodity brokers. and, to a lesser extent, insurance—
contriputed significantly to clerical job growth during these years. Each of
these industries has a staffing ratio for clerical workers 1n excess of 50 percent,
the highest of all industries (sec Table 3-13). Hospitals were another important
source of clerical employment growth (although the staffing ratio is low, itisa
large sector), with rapid growth in total employment over the entire period;
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TABLE 3-14 Growth in Employment in the Top 10 Clerical-Employing
Industries, 19581984

Percentage
Total Emiployment (thousands) Growth.

Industry 1958 1980 1981 1982 1983 1984 1958-1984
Miscellancous business

services 617 3.112 3.334 3400 3,577 4.033 554
Credit agencies and

commodity brokers 340 912 964 991 1,077 1,166 243
Hospitals 908 2.750 2,904 3.014 3.034 2,988 229
Banking 617 1571 1.628 1.656 1.663 1.684 173
State and local government 5.647 13.375 13.259 13.098 13,099 13.185 132
Social services and museums  1.113 2,099 2,177 2,112 2,117 2179 96
Wholesale trade 2,980 5275 5.358 5.278 5.259 5526 85
Miscellaneous retail trade 6.259 10.452 10488 10.397 10.592 11.106 77
Insurance 1.021 1,676 1.702 1714 1.721 1,757 72
Federal government 2.191 2.866 2,772 2739 2,752 2,783 27
Top 10 industries 23.222 48.714 49.275 49.230 49.898 51,619 122
All 105 industnes 60.346 96.653 97 392 95.855 96.540 100.505 67

SOURCE Calculated from unpublished data provided by H Allan Hunt and Timothy L Hunt.
Upjohn Institute.

unlike most of the other top 10 industries, however, hospitals experienced ac-
tual employment declines between 1983 and 1984.

Employment in the federal government grew very slowly over the entire
period, and it has not grown at all since 1967. Alone among the top 10 clerical
employers, it experienced slower growth than the national average. Employ-
ment growth in state and local government and education, the largest single
employer of clerical workers among all industries, was generally above aver-
age, but employment has actually declined since 1980.

The foregoing analysis of total employment growth in the top 10 clerical-
employing industries and Figure 3-3 suggest that clerical employment has gen-
erally increased faster than average employment because it has been concen-
trated in industries that have grown more than the average. Growth in clerical
employment can be more fully analyzed by decomposing it into each of the
three factors that contribute (o it: (1) overall economic growth, (2) differences
in the rates of growth of industries (as noted), and (3) changes in the staffing
ratios within industries. Changes in the latter two factors cause an occupation to
increase or decrease in relative imporntance in the occupational structure.
Changing staffing ratios, which are probably the most visible manifestation of
the specific effects of technological change on occupational employment. have
also affected clerical employment growth. As will be shown below, some in-
dustries have increased their use of clerical workers per dollar of output, while

11y
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others have reduced their use. The clerical staffing ratios for computer-related
occupations, for example, have risen over time in many industries due to the
dramatic increases in the use of computers, while the staffing ratios for stenog-
raphers have been falling for some time.*

An ana’vsis of the clzrical employment change for the 1972-1982 period,
performed by Hunt ana Hunt (1985a), shows that growth of clerical employ-
ment at 28.8 percent was somewhat above the economywide average. Of these
28.8 percentage points, the contribution of overall growth was 21.1; that of
ditferential rates of growth among industries, 4.4; and that of changes ir. occu-
pationai staffing ratios within industries, 3.3. That is, clerical employment in
the aggregate was boosted by 4.4 percent because industries that were relatively
large employers of clerical workers expanded more than other industries. This
4.4 percent, however, represeats the average of widely differing contributions
that the various industries madeto clerical employment growth. As can be seen
in Table 3-15, those contributions range from —22.9 to +49.1. An increase in
the clerical staffing ratio from 17.4 percent in 1972 to 18.5 percent in 1982
caused a further 3.3 percent rise in clerical employment. This, too, represents
theaverag.e effect of changes in staffing ratios in all industries. Hence, in the 10
years from 1972 to 1982, neither changing staffing ratios nor differential rates
of industry growth were major contributors to overall growth in clerical em-
ployment, although both factors were modestly positive during the period;
rather, overall economic growth accounted for the bulk of cleric..! employment
growth.

The differential experiences in the various industries shed light on sources of
change; an understanding of them is likely to be helpful in considering future
employment growth. Table 3-15 shows the decomposition of the growth in
clerical employment for each of the 11 major industrial sectors (from Hunt and
Hunt, 1985a). In retail trade, forexample, there was a total increase of 741,000
clerical workers (or 35.3 percent) in the industry between 1972 and 1982. Eco-
nomic growth at the same rate as the economy as a whole would have increased
clerical employment by 444,000 (21.1 percent) in this industry for this period;
the more intensive use of clerical workers in the retail trade sector over the
decade increased clerical jobs by 252,000 (12.0 percent); and the retail sector’s
above-average growth increased clerical employment by 45,000 (2.1 percent).

A particularly striking result shown in this table is that staffing ratios for

‘Slafﬁng ratios may change for reasons other than the usc of innovations. organizational change
or job title change with no change 1n job content may occur. for example. It should be understoad
thatany time an individual occupational staffing ratio changes. all of the remaining staffing ratios 1n
that industry will also change A very large 1ncreasc in the need for professional or assembly-line
workers in an industry could reduce the staffing ratio for clencal workers even though no change
affected the nature of their jobs directly.
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TABLE 3-15 Clerical Employment Growth by Industry, 1972-1982

Decomposition of Clencal Employment Changes, 1972-1982

Absolute Changes Duc to:

Percent of Employment

Clencal Employment Changes Differcntial Changes Due to:
Change in Change in  Aggregate Rates of Staffing Differential
1972 1982 Employment Employment Economic Industry Ratio Aggregate  Rates of Staffing
Employment Employment 1972-1982  1972-1982  Growth Growth Changes Economic  Industry Ratio
Inaustry (thousands)  (thousands) (thousands) (percent (thousands) (thousands) (thousands) Growth Growth Changes
Agriculture 48 83 35 729 10 -11 36 21.1 -22.9 75.0
Mining 59 128 69 116 ¢ 12 29 28 211 49.1 475
Construction 362 451 89 240 77 —-44 56 211 -12.1 15.5
Durables 1.352 1.513 161 1.9 286 ~244 119 21.1 -180 8.8
Nondurables 1.040 1.074 34 33 220 =222 36 21.1 -21.3 35
Utilites 1.307 1463 156 1.9 276 -23 ~97 211 -1.8 -14
Wholesale trade 684 844 160 N4 145 86 -7 211 12.6 -10.4
Retail trade 2,099 2.840 741 3513 444 45 252 211 21 120
Finance 2,007 2,750 743 37.0 424 457 -138 21.1 22.8 -6.9
Services 3.691 5473 1,782 483 781 605 396 21.1 16 4 10.7
Public
administration  1.678 1.827 149 8.9 355 -53 -153 21.1 -3.2 -9.1
Total 14,326 18.446 4,120 28.8 3.029 625 466 211 44 3.2

NOTES: Totals and percentages may not add exactly duc to rounding Percentages based on 1972 employment.
SOURCE: Hunt and Hunt (1985a:Table 4.8); based on CPS data.
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clerical jobs are falling in a number of industries that employ large numbers of
clerical workers. For example, in finance, which has experienced above-aver-
age growth in clerical employment over the 10-year period (37.0 in finance
compared with 28.8 percent for the whole economy), a decline in the staffing
ratio would have reduced clerical employment by 6.9 percent. This decline
suggests that the adoption of the new technologies in finance, ‘vhich has been
regarded as a leader, may be having a negative effect on the relative employ-
ment of clerical workers. At the same time, the rapid technological change in
this industry probably contributed to its rapid growth (through lower prices and
expanded services and products), suggesting net positive effects of technology
on employment.

Staffing ratios for clerical jobs also fell in three other important industries—
utilities, wholesale trade, and public administration. Technology may have
been a factor in these declines. In utiiities, for example, the employment of
telephone operators declined substariially as automatic switching equipment
became more advanced. Less is knuwn about developments in wholesale trade.
As Hunt and Hunt (1985a) note, the decline in public administration is puz-
zling. In recent years government has teen adopting office automation on a
large scale, although it was a slow starter. The postal service has automated
numerous clerical jobs in the mail-sorting operation over the past several dec-
ades. It is also true that govemment grew relatively slowly during this time
period. Perhaps government administrators, when faced with tight budgets and
rising demands for services, economize more on clerical jobs than on other
positions.

Interestingly, changes in staffing ratios contributed to increases in clerical
employment in those industries that are relatively small employers of clerical
workers: agriculture, mining, construction, and durable and nondurable manu-
facturing. These changes may point to sources of clerical job growth. Clearly,
more study of these trends is called for in order to better understand the reasons
for changes in staffing ratios.

OUTLOOK FOR CLERICAL EMPLOYMENT
OvERALL GROWTH

The critical question for considering future growth in clerical employment
involves changes in its three underlying components. How much will the econ-
omy grow overall? Will the fast-growing industries that have employed the
majority of clerical workers continue to experience above-average growth?
How will staffing ratios for clerical occupations in the various industries
change? Obviously, projecting the future of these factors is not easy. While
definitive conclusions are not possible, however, alternative estimates can re-
duce uncertainty about possible outcomes.
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TABLE 3-16 Bureau of Labor Statistics Projected Occupational Employment Growth, 19821995

Decomposition of Employment Changes, 1982-1995

Absolute Changes ™ ‘¢ to:

Employment Changes Differential Percent of Changes Due to
Change in Change in Aggregate  Rates of Staffiag Differential
1982 1995 kmployment Employment Economic Industry Ratio Aggregate  Rates of Staffing
Employment Employment 1982-1995  1982-1995  Growth Growth Changes Economic  Industry Ratio
Occupation (thousands)  (thousands) (thousands) (percent) (thousands) (thousands) (thousands) Growth Growth Changes
Professional,
technical 15,071 20,177 5.106 339 4,228 ~99 977 28.1 -0.7 6.5
Managers,
officials 7.696 10.659 2,963 385 2,159 162 642 28.1 2.1 8.3
Sales workers 5.906 7.704 1,798 304 1.657 141 0 28.1 2.4 0.0
Clerical workers 18,717 23,673 4,957 26.5 5.251 295 —-588 28.1 1.6 -3.1
Craft and
related
workers 10,133 13,223 3089 30.5 2,843 36 21 281 0.4 2.1
Operatives 12,504 14,896 2.392 19.1 3.508 -566 550 28.1 ~45 -4.4
Laborers,
nonfarm 5,572 6.794 1,222 219 1.563 -203 -139 28.1 ~3.6 -2.5
Service workers 15,318 19,727 4,408 28.8 4,297 580 ~469 28.1 38 ~3.1
Total 91,950 117,745 25,795 281

NOTES Some occupational detail 1s omitted Totals and percentages may not add exactly due to omission of some occupational detail and rounding error.
Percentages are based on 1972 employment The 378 OES industnes were first aggregated to 105 industnc before accomplishing the dccomposition. The OES
data tapc includes wage and salary employment only.

SOURCE. Hunt and Hunt (19852 Table 5 2), pased on data tape from 1982-1995 OES/BLS occupational emplo* ment projections
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Projections of occupational employment begin with the concept that the de-
mand forlabor is a derived demand. That is, employers wish to hire workers in
orderto produce the goods orsupply the services that they sell to consumers. As
a first step in developing projections, the BLS forecasts aggregate economic
activity and industry demand for a given year in the future. In a second step, it
estimates total employment by industry, based on forecasts of productivity
growth over the period. In a third step, it estimates how many workers in each
occupational category will be needed, adjusting the occupational staffing ratios
in each industry on a judgmental basis to account for any changes .. occupa-
tional demand anticipated as a result of technotogicai chan je or other factors.
As Hunt and Hunt (1985a:5.6-7) note:

Technological change actually enters the system in at least three places. First, the indus-
try output nrojections should account for anticipated changes in demand induced by
technoloy . “al change. Secondly, the estimated productivity gains forec.st fur each in-
dustry should be influenced by technological change. Finally, the staffing fatterns them-
selves are altered directly to account for technological change. In other we rds, techno-
logical change wil' have specific effects on some occupations, it will have an overall
impact on the prc ductivity of workers, and it will affect the demand for goods and
services generally. . . . {T]his system involves a considerable amount of judgment,
especially inanticipating the effects of technological change. There are no simple equa-
tions that predict changes in staffing rativs w‘thin an industry. In fact, the BLS staff has
found that trends in industry employment level: can be predicted more accurately than
the changes in occupational employment. . . . Thi. is due inlarge part to the difficulty of
projectir g specific occupational impacts of technological change.

Table 3-16 summanzes the Hunt and Hunt (1985a:Chapter 5) analysis of the
Bureau of Labor Statistics projections for 1995. The projections that Hunt and
Hunt worked with used 1982 as the base year and were released by BLS in
1983. More recent projections for 1995, with 1984 as the base year, were re-
leased by BLS late in 1985; the panel’s necessarily brief analysis of the newer
projections appears b2low.

Hunt and Hunt’s analysis of the 1983 BLS projections shows expected em-
ployment increases in eight broad occupational categeries, including decompo-
sition of their sources of growth.> In the past the industries that employed the
most clerical workers have been faster growing than the average. That differen-
tial began to erode in the 1970s, and it is not expected to reemerge by 1995,
Differential rates of industry growth are expected to increase clerical cmploy-

3The BLS does not actually forecast occupational e mployment growth at the major group level.
but 1t js still helpful to analyzc the projections at this level of aggregation to provide an overview of
the system It also enables us to compare those projections with the histoncal CPS data reviewed
above.
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ment by only 1.6 percent between 1982 and 1995 (see Table 3-16), compared
with 4 4 percent between 1972 and 1982.

Of the large clerical-employing industries, growth is expected to be smallest
in state and local government and education and in the federal government.
Employment by the federal government is not expected to increase atall, while
employment in state and local government and education is expected to recover
from the declines that occurred in the 1980 and 1982 recessions and to grow,
but significantly more slowly than the national average. The fastest-growing
industries among the top employers of clerical workers are expected tobe credit
agencies and commodity brokers, hospitals, miscellaneous business services,
and banking (Hunt and Hunt, 1985a). Of these, the growth anticipated by BLS
for banking and hospitals is surprising. As noted in Chapter 2, both banking and
health services are experiencing significant structural change. In banking, fac-
tors that have contributed to speculation that employment growth may slow are
deregulation, the increased use of automatic teller machines, the closing of
branch and satellite banks, and declines in employr:ent among several of the
largest banks in the nation. in health services, employment is shifting away
from hospitals toward other providers, and employment growth overall seems
to be slowing.

In these projections, average employment growth is expected to be 28.1
percent; only three of the eight broad occupations shown in Table 3-16 are
expected to grow slower than the average—operatives, \aborers, and clerical
workers, with clerical workers showing only slightly less thanaverage growth.
The variation of growth rates for the occupations around the average growth
rate is relatively small, from 19.1 to 38.5 percent, although the range actually
experienced between 1972 and 1982 was from —5.9 to +46.9 percent. And
between 1972 and 1979 (omitting the recession years, which might distort the
data), growth rates ranged from 8.5 to 35.4 percent. The Hunt and Hunt
(1985a) analysis suggests that BLS projects less change in the relative impor-
tance of broad occupations over the 13 years from 1982 to 1995 than actually
occurred during the 7 years from 1972 to 1979. This finding probably also
reflects BLS estimation methods, which make it difficult to project dramatic
shifts, a natural caution that is probably not misplaced. In keeping with these
results, the decomposition shown in Table 3-16 indicates that the relative ef-
fects of changing staffing ratios and differential rates of industry growth are
small for all occupations. The decomposition does reveal a significant change,
however: the impact of staffing ratios on clerical empioyment is expected to be
negative, the only reversal projected by BLS from the existing trends in the
historical data.

In its later projections for 1995 (released in November 1985), BLS reducea
its estimates of overall growth and further reduced the expected relative size of
clerical employment (Silvestri and Lukasiewicz, 1985). In the 1985 projections
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of 1995 employment (which use 1984 rather than 1982 as the base year), em-
ployment growth over the 11-year period is anticipated at 15 percent in the
moderate trend series (meaning economic growth would be moderate) in com-
parison with 25 percent in the earlier projection for the 13-yea1 period, and the
growth of clerical workers is expected to be 9.5 percent, well below the econo-
mywide average. The share of clerical workers in total employment would thus
fall from 17.5 percent of the labor force in 1984 to 16.7 percent in 1995. In their
discussion of the new projections, Silvestri and Lukasiewicz point out that
growth in clerical employment was at.out average between 1973 and 1984 and
that, despite slower projected growth, clerical employment would still remain
the largest category of employment and would add 1.8 million jobs. They sug-
gest that the main reason for the reduced projection is revision in the bureau’s
estimate of the impact of office automation, not only its direct impact on the
tasks performed by clerical workers but also on a shift in tasks from clerical
vsorkers to professional, technical, and managerial workers (which are ex-
pected to be especially fast-growing occupational categories).

Inthe earlier (1983) projections, the growth of employment in clerical work,
as analyzed by Hunt and Hum: (see Table 3-16), was expected to be only 1.6
percent less than overall employment growth (26.5 compared with 24.1 for the
1982-1995 period). In the later (1985) projections, as analyzed by Silvestri and
Lukasiewicz, the difference is much more dramatic: clerical employment is
expected to grow 9.5 percent from 1985 to 1995, compared with a growth in
total employment ¢f 14.9 percent; BLS now projects clerical work to grow 5.4
percent less than—and only about two-thirds as much as—total employment.
Although the lack of time prevented a thorough analysis of these new projec-
tions similar to that performed by Hunt and Hunt on the earlier ones, a first-cut
analysis suggests that the dramatic projection of much slower than average
growth in clerical jobs is actually largely the result of classification changes: for
example, cashiers have been reclassified as sales workers And becanse BLS
projects the occupation of cashiers to grow very rapidly (more rapidly than
projected in 1983), removing them—a very large category—from the clerical
classification has the effect of slowing the growth rate of clerica! workers more
than would have occurred without the change.

A comparison of the 1983 and 1985 BLS projections appears in Table 3-17
along with some alternative projections. The 1983 projections are taken from
Huntand Hunt (1985a) and are based on the OES tape; they are not the same as
the published data, since ihe tape excludes unpaid family workers and self-
employed people. The 1985 BLS projections have been adjusted to correspond
to the Hunt and Hunt 1983 version; the data are from the tape, and the panel has
restored the classification (approximately) to its 1982 version. The category of
clerical workers was made more similar to its 1983 form: cashiers, 1,570,000
in 1982 and pro,. ted to be 2,469,000 in 1995 (Silvestri and Lukasiewicz,
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TABLE3-17 Projections of Occupational Employment Growth, 1982-1995
BLS®  BLS’  Leonuef* Panel’  Panel

Projection 1983 1985 -Duchin 1983 1985
Clerical employment

1982 18.717 18,717 13.032 18.717 18.717

1995 23,673 22.680 17.786  21.641  20.674
Difference (1982-1995) 4.957 3.963 —246 3.167 1.957
Percent change (1982-1995) 26.5 212 -14 169 10.5
Total employment

1982 91.950 91.950 107.284 91.950 91950

1995 117,745 112,361 143,753 117.745 112.341
Percent change (1982-1995) 28.1 222 340 28.1 22.2
Clerical workers as a percent of total

1982 20.4 204 16 8 204 20.4

1995 20.1 20.2 12.4 184 18.4
Percent change (1982-1995)

(clencal staffing ratio) -1.5 ~-1.0 -262 -99 -9.9

91983 projections from BLS, as presented in Hunt and Hunt (1985a)

1985 projections from BLS. unpublished data. adjusted by panel to correspond to 1983 BLS
occupational classifications.

Data from Leontief and Duchin (1984), as presented 1n Hunt and Hunt (1985a)

dComiputed by the panel using a larger decrease in the clencal proportion of total employment. but
retaining the other projections from BLS for the respective years.

NOTE. Data for both 1983 and 1985 Bureau of Labor Statistics projections are from the unpub-
lished Occupational Employment Statistics tape and differ from published figures because unpaid
family workers and the self-employed are not included here.

1985}, were added back, along with shipping packers, another fairly large cate-
gory that had been removed, while order fillers were removed from the 1985
projections since they had been added to the clerical category between 1983 and
1985.

As Table 3-17 shows, the rosult of this adjustment is that, overall, BLS has
not altered its estimate of clerical empicyment growth. As in 1983, clerical
er~loyment growth is expected to be slightly less than average, so that the
proportion of clerical employment to total employ ment falls slightly (indicating
a sm. ., negative staffing ratio, shown on the last row in the table). However,
between 1983 and 1985, BLS changed some of its employment projections for
specific clerical jobs substantially. Apparently, forecast increases {(€.g., for
cashiers) almost offset forecast decreases (e.g., for secretaries). These changes
in specific occupations are examin.zd further below.

The BLS projections on balance suggest substantial growth in clerical work.
Other forecasts have projected a much more pessimistic outlook for  “cal
employment. Perhans the best known of these is the 1984 study by Leontiet and
Duchin, which can Fe seen in comparison with the BLS 1983 and 1985 projec-
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tions in Table 3-17. While BLS projects increases in clerical employmeni cver
the period only slightly below the national average, Leontief and Duchin pre-
dict anactual decrease of 1.4 percent in clerical employment for the 19821995
period. Leontief and Duchin also predict relatively slow growth in employment
of managers. 11.3 percent, in comparison with the above-average 38.5 percent
1983 BLS projections. If Leontief and Duchin are correct. even in part, it could
mean not only displacement for large numbers of clerical workers but also
difficulties for managers and other workers seeking to enter management posi-
tions in the office.

It is highly likely, however, that the Leontief-Duchin projections overesti-
mate the negative effect of technology on clerical employment. For example.
Leontiefand Duchin project a 7.2 percent decline in secretarial employment. in
comparison with the 30 percent increase forecast by BLS in 19¢3 (or the 26
percent increase forecast by BLS in 1985). The Leontief-Duchin estimate is
based on the study with the largest estimate of productivity gains resulting from
use of word-processing equipment, even though other studies suggest consider-
ably smaller effects. They further assume that word-processing equipment cre-
ates no “‘new” work. such as repeated drafts. They also assume fairly rapid
diffusion of the new technology and do not take into account that productivity
gains may vary by industrv being highest where the work to be done is routine
and repetitive and lower where it tends to be more unique and less repetitive.
Finally, they consider no technological changes overthe period other than com-
puter-based technologies, distorting their estimates of the relative importance
of clerical jobs. The overall decline in the staffing ratio for clerical workers
projected by Leontief and Duchin, 26.2 percent. is very large, even more than
the decrease for operatives of 22.3 percent actually experienced between 1972
and 1982 (calculated from data in Hunt and Hunt, 1985a).

Are Leontief and Duchin right about their projected large decline in clerical
employment? The panel thinks not. Comparison between the largest actual
decline in a staffing ratio, that for operatives, and the Leontief and Duchin
projection for clerical workers can illuminate the issue. First the decline ob-
served for operatives has been occurring for some time, while Leontief and
Duchin predict a rapid about-face for clerical work. Second, the trend obs:rved
tor operatives in the 1972-1982 period includes the effect of the 1981-1982
recession, the steepest since the Great Depression of the 1930s. Since blue-
collar employment f:lls steeply during a recession, the large change observed
for operatives probably reflects this cyclical effect. Such a cyclical effect may
not recur, and, even if it did, it would likely be smaller for clerical workers,
whose employment traditionally does not fall as much as that of blue-collar
workers in a recession. (Indeed, only in the last recession, 1981-1982, did
clerical employment actually decline; in all others it continued to grow.) Third.
the drop in operatives may also be due to a classification change, which resulted
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in some operatives being reclassified as technicians. Hence, the actual drop in
the employment of workers who carry out those functions may not have been as
great as the numbers indicate.® For all these reasons, the large decline that
Leontief and Duchin predict in the staffing ratio of clerical workers seems
highly unrealistic. It is worth noting, howaver, that, if the secretarial function
actually disappears, or declines dramatica'lv, as Leontief and Duchin predict,
then employment opportunities for women will become a serious problem,
especially if their training is not easily transferable to other jobs.

As an illustration of the effects of staffing ratio changes that are large but
more plausible than Leontief and Duchin’s, the panel has computed two alter-
native projections, corresponding tothe 1983 and 1985 BLS projections. These
projections use a larger decrease in the clerical staffing ratio than BLS fore-
casts, but retain BLS figures for projected total employment. As noted above,
several industries experienced declines in the clerical staffing ratio between
1972 and 1982; the largest rate of decline occurred in public administration and
wholesale trade. The 9.9 percent decline in the clerical staffing ratio shown in
the bottom row of Table 3-17 for the 1982-1995 period is computed by apply-
ing the annual rate of decline in the clerical staffing ratio actually experienced
by these two industries between 1972 and 1982 to the whole economy. As can
be seen in Table 3-17, under this assumption, clerical employment increases by
16.9 percent in the 1983-based projections and by 10.5 percent in the 1985-
based projections. These increases are sizable, even thcugh they are consider-
ably below the average for the economy as a whole. (The primary cause of the
difference in the two projections is the slower overall employment growth esti-
mated by LS in 1985 than in 1983.) Moreover, it might be argued that even
this figure could be an overestimate of the reduction in growth in these jobs,
since the rate of decline in the staffing ratios in public administration and
wholesale trade may very wel! have been influenced by factors other than tech-
nological change. Of course, it could be an underestimate if the rate of techno-
logical change were to accelerate over the next 10 years. Although the growth
in clerical employment in the panel’s estimates is much larger than that pro-
jected by Leontief and Duchin, it is also sut stantially smaller than that pro-
jected by BLS because the change in the clerical staffing ratio is substantiai and
negative. In *ne panel’s judgment, these estimates reflect the ““most plausible

COMPUTER CHIPS AND PAPER CLIPS

5Similar shifts are occuming 1n the classification of clencal workers, with uncertain effects on
cbservable future employment One possibility 1s that Leontief and Duchin’s predictions will be
supported by future observaticas of dechine 1n such clerical categones as secretaries. but that the
decline may turn out to be an artifact of reclassification If all that happens is that secretanies take on
other titles. a dechine in the category “secretary ™ will not significantly affect employment opportu-
nities for women. as they will be able to find employment in newly titled but furdamentally the
same jobs.
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worst case”—as large a negative effect for clerical employment as 1s likely to
occur.

Based on this analysis and its best judgment concerning various rends, the
panel concludes that the rate of growth of clerical employment wil decline,
most probably falling somewhere between the 1985 BLS and the 1985 panel
estimates. In the panel’s judgment, there is insufficient evidence to support the
much more negative outlook of the Leontief-Duchin model. The panel does not
foresee dramatic declines in the need for most clerical functions. Indeed, those
that emphasize human interaction are likely to continue to g-ow . The panel does
not, therefore, foresee a major unemployment problem for clerical workers. It
is interesting to note that in its 1985 projections for 1995, reflecting its latest
thinking, BLS approaches the panel’s previous most plausible worst case fore-
cast; BLS’s revised 1985 projections for clerical employment fall between the
1983 BLS and the 1983 panel projections. As Table 3-17 shows, the 1985 BLS
projection is 22.7 million clerical jobs in 1995 compared with the panel’s pro-
Jjection of 20.7 million. In all the panel and BLS estimates, at least 2 million
clerical jobs will be created by 1995, while Leontief and Duchin project a loss
0f 250,000 clerical jobs.

Although the number of clerical jobs will continue to grow overall, slower
aggregate growth, and the inevitable shifts that will occur among the many
subfields of clerical work, may weli cause some structural unemployment. Pro-
Jections of some of the more detailed clerical occupations are examined next to
see what occupational shifts can be expected.

OCCUPATIONAL SHIFTS

The 1983 BLS projections for 95 specific clerical occupations, as anatyzed
by Huntand Hunt (1985a), are shown in Table 3-18, ranked in orcer of clerical
staffing ratio change. Projected employment growth varies from +76.1 percent
forcomputer operators over the 13-yearperiod (1982 to 1995) to —20.0 percent
for central office telephone operators. The proportion of the employment
change that can be attributed to changes in staffing ratios, the more or less
intensive use of specific occupations, varies from +38.4 for computer opera-
tors to —55.6 for central office telephone operators. Clearly, the diversity of
change anticipated in clerical suboccupations is large.

In the OES classification, the thrze largest occupations are general office
clerks, secretaries, and cashiers. No negative effects of technological change
onemployment trends in these occupations are discernible in these projections.
The staffing ratio for cashiers is expected to increase significantly—despite the
increased use oi “intelligent cash registers”—contributing to the overall 48.2
percent growth forecast for that occupation. The other two occupations are
expected to experience only slightly more growth than the average growth fcr

123




TABLE 3-18 Bureau of Labor Statistics Projected Occupational Employment Growth, 1982-1995, Detailed Clerical
Occupations, Ranked by Percent of Employment Change Due to Staffing Ratio Changes

Decomposition of Employment Changes, 1982-1995

Absolute Changes Duc to:

Percent of Changes Due to

Employment Changes Differential
Changen Changein  Aggregate  Rates of Staffing Differentia.
1982 1995 Employment Employment Economic  Industry Ratio Aggregate  Rates of Staffing
Employment Employment 1982-1995  1982-1995  Growth Growth Changes Economic  Industry Ratio
Occupation (thousands) (thousands) (thousands) (percent) (thousands) (thousands) (thousands) Growth Growth Changes
All clerical workers 18,716.6 23,673.5 4,956.9 26.5 5,250.6 294.8 ~588.4 28.1 1.6 -3.1
Computer operators 2100 369 7 159.7 76.1 589 20.1 807 281 9.6 384
Claims adjusters 65.4 976 321 491 18.4 -40 17.8 28.1 ~6.2 273
Insurance checkers 149 2.4 7.4 49.8 42 -03 35 28.1 =20 237
Penpheral EDP
equipmert
operators 47.7 786 308 646 134 6.6 109 28.1 13.7 22.8
T:lephone ad takers,
new spapcr. 10.4 14.5 42 405 29 -0.9 22 28.1 -8.8 21.2
Claims clerks 630 89.8 26.8 425 177 -4.2 13.3 281 -6.7 211
Credit authonzers 202 30.5 103 51.2 57 06 40 28.1 31 20.0
Worksheet clerks 10.6 153 a7 44.1 3.0 -0.2 1.9 28.1 -2.0 181
Service clerks 236 349 113 48.1 66 0.8 4.0 28.1 32 16.9
Cashiers 1.532.4 2,270 5 738.1 48.2 429.9 56.6 251.6 28.1 3.7 16.4
Insurance clerks,
medical 85.7 139.1 534 622 24.1 15.9 13.4 28.1 18.5 15.7
Teachers' aides 462.7 593 1 130.3 282 129.8 -69.4 700 281 ~-150 151
Credit clerks,
kc:ib:..g and
7 4 26.8 54.0 139 5.5 7.4 28.1 1.1 14.9

E Mc‘lcc 49.6
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Adjustment clerks
Telegraph operators
Transportation
agents
Mortgage closing
clerks
Real estate clerks
Customer service
representatives
Rec-ptionists
Claims examiners.
insurance
Raters
Admissions
evaluators
Loan closers
Circulation clerks
Insurance clerks.
except medical
Clencal supervisors
Library assistants
Persornel clerks
Title searchers
Payroll and
timekeeping
clerks
Mail clerks
Procurement clerks
Rate clerks. freight
Statement clerks
Proofreaders
Production clerks
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TABLE 3-18 (Continued)

Decomposition of Employment Changes. 1982-1995

Absolute Changes Due to: Percent of Changes Due to

Employment Changes Differential

Changein  Changemn  Aggregate  Rates of Staffing Differential
1982 1995 Employment Employment Economic  Industry Ratio Aggrepate  Rates of Staffing
Employinent Employment 1982-1995 1982-1995  Growth Growth Changes Economic  Industry Ratio
Occupation (thousands) (thousands) (thousands) (percent) (thousands) (thousands) (thousands) Growth Growth Changcs

Switchboard

cperators/

receptionists 203.8 281.6
Town clerks 26.0 29.1
Meter readers.

utilities 30.5 379
General clerks.

office 2.342.0 3,037.4
Traffic agents 17.8 22.3
Weighers 24.3 28.7
Safe deposit clerks 13.9 18.1
Dispatchers, police,

fire, and

ambulance 534
Onrder clerks 3254
Customer scrvice

representatives,

pnnting and

publishing 8.4
Al other clencal

E T Cmrkcrs 1,220.5
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Bookkeeping,
billing machine
operators

All other office
machine operators

Dispatchers, vehicle
services or
workers

Collectors. bill and
account

Tellers

Secretarics

Court clerks

Proof machine
operators

Sorting clerks.
banking

Checking clerks

Shipping packers

Messengers

Transit clerks

Welfare
mnvestigators

Shipping and
receiving clerks

Eligibility workers,
welfare

Stock clerks.
stockroom and
warehouse

Car rental clerks

869

90.9
471.5
2,2987
213

47.4

-9.3
-9.9

Continued




~ |
~ |
o |
TABLE 3-18 (Continued)
Decomposition of Employment Changes. 1982-1995
Absolute Changes Due to. Percent of Changes Duc to
Employment Changes Differential
Changein  Changein  Aggregate Ratesof Staffing Differential
1982 1995 Employment Employment Economic  Industry Ratio Aggregate Rates of Staffing
Employment Employment 1982-1995  1982-1995  Growth Growth Changes Economic Industry Ratio
Grecupation (thousands)  (thousands) (thousands) (percent) (thousands) (thousands) (thousands) Growth  Growth Change«
Comn machine
operators and
currency sorters 5.0 60 09 18.2 1.4 0.0 -05 28.1 0.4 -10.3
Desk clerks. except
bowling floor 85.3 104 3 19.0 2.3 239 5.0 -99 281 5.8 ~116
Accounting clerks 728.7 850.0 121 3 16 7 204.4 62 -89.3 281 09 -12.3
Typists 974.9 1.128.8 1539 15.8 2735 2.0 -121.6 281 02 ~-125
Postal mail carriers 234.1 2227 -114 -4.9 65.7 —468 -303 28 1 ~20.0 -12.9
Travel counselors.
aulo club 54 59 05 91 1.5 -03 -08 28.1 =51 -13.9
Protective signal
operators 69 11.7 48 69 4 1.9 38 -1.0 28.1 556 -143
Licer ¢ clerks 5.7 55 02 -40 1.6 -1.0 -08 28.1 -17.3 -14.7
Bookkeepers. hand 884.8 1.042 5 1587.7 178 248 2 404 -1309 281 4.6 -14.8
New-accounts
tellers 67.3 799 12.6 18 8 18.9 41 10.3 28.1 6.0 -15.3
Q "™licy-change clerks 27.6 30.5 29 10.5 1.7 -0.6 -43 28.1 -2.0 -156 1 3 /7
E l C‘afﬁc clerks 7.1 10.5 33 47.0 2.0 2.5 -1.2 28.1 35.8 -16.9 +
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Ticket agents 493 489 -0.4 -0.7 138 -5.2 -89 28.1 ~10.6 -182

Switchboard

operators 169.6 2113 41.7 24.6 476 257 -31.6 281 15.1 -18.6
Reservation agents 52.9 549 2.0 3.7 14 8 =30 -9.9 281 ~-5.7 -186
Statistical clerks 96 1 110.8 14.7 15.3 270 5.7 -18.0 $.1 5.9 -18.7
Desk clerks,

bowling floor 15.4 17.8 24 154 4.3 1.1 -30 28.1 7.0 ~-197
Directory assistance

operators 375 43 1 56 14.9 105 28 ~-117 28.1 7.5 -20.6
Duplicating machine

operators 36.1 423 62 17.1 101 38 ~-7% 281 10.6 -21.5
Survey workers 514 76 i 24.8 48.2 14.4 21.7 -11.4 281 4.3 =221
Tsrokerage clerks 16.5 20.3 3.8 23.0 46 3.1 -39 28.1 18 5 ~23.5
Credit reporters 153 205 5.2 34.4 4.3 4.7 -37 28.1 30.8 -245
Postal service clerks 306.5 251.8 ~54.8 -17.9 86.0 -61.3 -79.5 28.1 -20.0 -25.9
File clerks 2930 309.5 26.5 91 822 213 -77.0 281 7.3 -263
Stenographers 2656 2449 -20.7 ~17.8 45 ~7.8 -87.4 28.1 -2.9 -329
In-file operators 5.0 6.9 1.9 38.8 14 28 ~22 28.1 55.6 -44.9
Data-entry operators 3187 284.6 ~-341 -i0.7 89 4 30.6 -154 1 28.1 96 -48.4
Purchase and sales

clerks. security 5.2 4.9 -0.3 -5.5 1.5 1.0 -21 28.1 18 5 -520
Central office

operators 108.7 86.9 -21.8 -20.0 30.5 8.1 ~60.4 28 1 7.5 -55.6

NOTES Some occupational detail is omitted Totals and percentages may not add exactly due tc omussion of some occupational detail and reunding error.
Percentages are based on 1972 employment. The 378 OES industnes were finst aggregated to 105 industnies before accomplishing the decomposition The OES
data tape includes wage and salary employment only.

SOURCE. Hunt and Hunt (1985a. Table 5 5). based on data tape from the 1982-1955 OES/BLS occupational employment projections
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all clerical workers, with achange in the staffing ratio having aslightly negative
effect for secretaries (as it does forall clerical workers in this projection) and an
even smaller positive effect for general office clerks. In the 1983 BLS esti-
mates, the projected growth rates in these two large clerical occupations, and
for clerical workers generally, are approximately equal to those projected for
total employment. The projected growth for secretaries is entirely consistent
with the historical data (except for the apparent decline of secretaries in 1982,
which may have been caused by the recession). In the 1985 projections, BLS
reduced the estimated growth of secretaries from 1984 to 1995 to 9.5 percent,
identical to the growth projected for all clerical work. The projected growth of
secretaries and clerical employment generally is only about two-thirds the
growth rate projected for total employment. The new estimate represents a
decline of about 100,000 secretaries from the 1983 projection, but it would still
result in an increase of almost 300,000 secretaries by 1995. Clearly the econ-
omy will still need new workers trained in secretarial skills.

Inthe 1983 projections, the fastest- growing clerical jobs are computer opera-
tors, peripheral electronic data processing (EDP) equipment operators, medical
insurance clerks, credit clerks in banking and insurance, credit authorizers,
insvrance checkers, receptionists, claims adjusters, cashiers, and survey work-
ers. Employment growth inthese occupations is expected to range from 48.2 to
76.1 percent between 1982 and 1995. Many of these occupations are expected
to experience staffing ratio changes equivalent to employment increases of 20
percent or more. This list reflects in part the obvious technological impacts of
computers, but it also reflects the continuing or increased importance of inter-
action between a worker and a customer being served. Cashiers, for example,
may replace other sales workers. As Hunt and Hunt put it (1985a:5-17): “A
world of both high-tech and high touch is anticipated.” Although various elec-
tronic office technologies have the capacity to replace some aspects of human
interaction—for example, by automatic bank tellers, partially automated tele-
phone number announcements, or computerized ad takers at newspapers—cus-
tomers may be resistant to using these devices, or the variety in transactions
may make them less widely applicable than now anticipated. As Hunt and Hunt
note, the fact that such devices can be developed does not guarantee that they
will be, or that they will prove to be profitable if they are developed.

The occupations expected to experience the largest percentage declines by
1995 are central office telephone operators, postal service clerks, data-entry
operators, stenographers, security workers and purchase and sales clerks, and
postal mail carriers. The effects of staffing ratio changes are expected to be
large and negative in these occupations. Projected declines in employment for
postal mail carriers (aloss o 11,000 jobs) and postal service clerks (a loss of
55,000 jobs) reflect both the large, negative effects of declining . affing ratios
(largely due to technological change) and well below average industry growth
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(probably due to increased competition from other forms of communication
services and other mail services). The efct of a large negative staffing ratio
change is expected to reduce employment for data-entiy operators (despite a
positive industry effect) by about 10 percent, or 34,000 jobs. This decline re-
flects both the use of new technologies to perform the same work (for example,
optical character reading) and the capability of new technologies to shift work
to others (for example, consumc s or professional and managerial staff). Other
occupations expected to experience large, negative effects of staffing ratio
changes include in-file operators, file clerks, credit reporters, brokerage clerks,
and survey workers. Some of these occupations will nevertheless expesience
positive employment growth because of strong industry demand and overall
economic growth. The number of survey workers, for cxample, is expected to
grow substantially (48.2 percent), although the effect of staffing ratio changes
alone would be neyative (—22.1 percent). It seems likely that rapid technologi-
cal change is contributing to increased demand for surveys (along with de-
creased labor input per dollar of output). The occupations of credit reporters
(34.4 percent growth) and brokerage clevks (23.0 percent growth, may reflect
similar changes. Other occupations that will experience slow growth, such as
file clerks, are simply continuing a decline begun in the 1960s or 1970s. Many
of the declining and slow growing occupations are back-office jobs that require
little or no ¢*rect contact with the customer and may have ready technological
explanations: file clerks, stenographers, data-entry operators, and central of-
fice telephone operators. Many of these occupations are held disproportion-
ately by minority worr . —postal service clerks, file clerks, data-entry opera-
tors, and telephone operators.

These anticipated shifts among clerical suboccupations make it clear that the
slowdown in projectea growth for clerical workers will not affect all such work-
ers equally. Some will be in even greater demand, some less so. Some occupa-
tions wili decrease, but it is important to note that none of the absolute decreases
shown in Table 3-18 is expected to be especially large.

A preliminary comparison of 1983 and 1985 BLS projections for 1995 =.n-
ployment in dtailed clerical occupations shows that in several occur..ions
BLS has projected larger declines than those suggested by the slowdown in
~mployment growth overall (which is a 3.4 percent decrease, based on data
published in Silvestr: ctal., 1983, and :in Silvestri and Lukasiewicz, 1985). In
many Gccupations, however, greater growth is now projected. But comparisons
are extremely difficult because of changes in the classification of OES dzta on
which the projections are based. Table 3-19 shows comparisons for those occu-
pations that could te straightforwardly matched and in which the projected
changes in 1995 employment were significant and negative. The largest per-
centage changes between the 1983 and 1985 projections include stenographers,
statistical clerks, directory assistance operators, central o-fice operators, and
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TABLE 3-19  Clerical Suboccupations with Largest Negative Employment Changes in Burcau of Labor Statistics ' jections
for 1995 Between 1983 and 1985

Difference as
Percentage of
Actual Projection for 1995 Difference 1983 Projection

Occupation 1982 1984 1983 1985 (5)-(4) ((5)-(@))/(4)
() ) 3) ) (5) (6 (7
Stenographers 270.000 239,000 250,000 143,000 ~107.000 ~-428
Statistical clerks 93.000 93,000 114.000 21,000 -33.000 -28.9
Directory assistance operators 38.000 32.000 43,000 30.000 -13,000 -279
Payroll and timekeeping clerks 202,000 207.000 269,000 196.000 -73.000 -27.1
Central office operators 109,000 717.000 87.000 68.000 -19.000 -218
Tellers 471,000 493,000 613,000 517.000 -96.000 -157
Typists 990.000 991,000 1,145,000 1.002.000 -143.000 - 125
Switchboard operators 279.000 347.000 498.000 447.000 ~51,000 -10.2
File clerks 295.000 289,000 321,000 296.000 ~25.000 -78
Computer operators 211,000 241.000 371.000 353,000 ~18.000 -4.9
Teachers® aides 463,000 479,000 593.000 566.000 -27.000 -45
* cretaries 2.44:,000 2.,797.000 3.161,000 3,064,000 -97.000 -31

SOURCE Calculated from data i Silvestn et al. (1983) and Silvestn and Lukasiewicz (1985), adjusted for consistency by the pancl.
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payroll and timekeeping clerks. For secretaries, teachers” aides, and computer
operators, the lower levels of 1995 employment are in keeping with BLS esti-
mates of slov"  growth overall.

Which clerical occupations are likely to experience the largest increases in
employment, especially for women? The latest published projections (Silvestri
and Lukasiewicz, 1985) combined with data on the proportion of females in
each occupation from the 1980 census yield the employment increases for
women shown in Table 3-20. As the table shows, several of the slower-grow-
ing, but large, female clerical occupations providr the largest job growth: sec-
retaries, general office clerks, and bookkeeping, accounting, and auditing
clerks. A fair degree of uncertainty surrounds all these projections, however.
The impact of technological change could be either more or less than is now
supposed. Projections for many occupations have been substantially changed
by BLS between 1983 and 1985, generally downward. Substantial absolute
declines are projected for stenographers (87,000 jobs for women, a 40.3 per-
cent decline), postal service clerks (10,000 jobs, an 8.5 percent decline), statis-
tical clerks (9,000 jobs, a 12.7 percent decline), payroll and timekeeping clerks
(9,000 jobs, a 5 percent decline), and central office operators (8,000 jobs, an

TABLE 3-20  Clerical Occupations with Largest Projected Job Growth for
Women, 1984-1995

Change in Femalc
Employment.*
Employment” 1984-1995

(thousands) Number

Occupation (and Percent Femalc®) 1984 1995 (thousands)  Percent
Secretanes {98.8) 2,797 3.064 265 9.6
General office clerks (82.1) 2,398 2629 190 9.6
Bookkeeping. accounting. and auditing

clerks (89.7) 1.973  2.091 106 6.0
Switchboard operators (91.0) 347 447 91 28.7
Teachers” aides and educational assistants (92 7) 479 566 82 183
Reccptionists and information clerks (93.4) 458 542 78 182
Computer operators. excluding per:pheral

equipment operators (58 9) 241 353 65 461
Order clerks. material. merchandise and scrvices

(67.4) 297 355 38 192
Billing. posting, and labeling machinc

operators (87.1) 234 272 33 16.2
Billing. cost. and ratc clerks (80.7) 216 254 k)| 175

“'Percent female from 1980 census data (Hunt and Hunt. 1985a:Table 2 4).

®Data from Silvestn and Lukasicwicz (1985, Table 2)

“Estimates of job growth for women are conscrvative. because the percentage female 1s ikely to
grow by 1995 1n many of thesc occupations, these numbers underestimate job growth for women.
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11.5 percent decline). In sum, slow growth is now expected to be even slower,
and declines in some occupations will be significant.

One area of anticipated rapid growth for clerical workers is the temporary
help industry. Between the trough of the recessionin 1982 and December 1985,
the number of employees working for firms that supply temporary personnel
nearly doubled, making it one of the fastest-growing industries with more than
50,000 workers (Carey and Hazelbaker, 1986). Of the industry’s 735,000 em-
ployees, more than half are involved in office occupations (other significant
areas of teruporary personnel include industrial, medical, and engineering oc-
cupations). Continued strong growth is expected, but at less than the very rapid
rate experienced between 1982 and 1984 when the industry probably benefited
from the recovery of the recession; as the recovery continues, employers may
be more likely to hire workers on their regular payrolls. The BLS moderate-
trend projections estimate annual growth for the industry at 5 percent through
1995, higher than the 4.2 percent annual rate estimated for all business services
industries, and much higher than the overall estiinated annual increase of 1.2
percent. Employmeut is expected to be 1,060,000 by 1995 (Carey and Ha-
zelbaker, 1986). The employrent figure can be thought of as the average num-
berof daily placements. The number of people working for temporary agencies
dwring a year is much larger; one estiraate put it at mere than 5 million for 1984
(Appelbaum, 1985). According to Appelbaum’s study, the dominant motive of
employers in hiring temporary rather than permanent workers is cost cutting:
hiring, training, and fringe benefit costs are generzally reduced. Appelbauin
believes the dominant motive of temporary workers, especially women work-
ers, is to obtain flexible scheduling. In Appelbaum’s view there are disadvan-
tages as well as advantages to temporary help, for both employers and employ-
ees. Employees reczive fewer fringe benefits and are unli..: iy ‘o experience the
earing. growth that normally accompanies seniority with an employer. Em-
ployers, Appelbaum believes, may be forgoing the opportunity to restructurc
work in the most efficient and productive manner in the long ran 2, they opt for
short-term cost savings. Whatever  .dvantage« aud disadver 3,25 0’ empo-

rary work, observers agre that 'm 72w 4 i this sector is likely to
remain strong. Given the overal wh _, :dicted in clerical occupations
generally, the rapid increase pre: ten.oora v employment constitutes a

shift in clerical employment from | uanent t < sporary work.

Because it is of interest to compare growth ir, clerical jobs vith opportrnities
elsewhere in the economy, Table 3-21 presents the 20 occ:pations that are
expected to experience the largest growth of jobs by 1995 th.oughout the entire
labor market. In percentage terms their growth rat~s for the 1984-1995 period
vary from 9.6 percent for secretaries and general of.ice cierks to 71.7 percent
for computer programmers. A number of the top 20 oc. :ations are refated te
computers, and several others are related to preparingand . ving food, to sales

14y
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TA: LE3-2]1 Occupations with the Largest Job Growth, Bureau of Labor

Statistics Projections, 1984-1995

Change in
employment
Employment 1984-1995 Percent of Total
(thousands)  Nymber Job Growth

Occupation 1984 1995  (thousands)  Percent  1984-1995
Cashiers 1.902 2,469 566 29.8 3.6
Registzred nurses 1.377 1.829 452 328 2.8
Janitors and cleaners, including

maitc ind housekeeping

cleaners 2940 3.383 443 151 2.8
Truck dnvers 2484 2911 428 172 21
Waiters and waitresses 1.625 2.049 424 26.1 27
Wholesale trade sales workers 1.248 1,617 369 296 2.3
Nursing aides. orderlies, and

attendants 1.204  1.552 348 289 22
Salespersons, retail 2732 3,075 343 12.6 22
Accountants and auditors 882 1,189 307 3438 19
Teachers. kindergarten and

clementary 1.381  1.662 281 203 1.9
Secretanes 2,797 3.064 268 96 17
Computer programmers 4 586 245 7117 15
General office clerks 2398 2,629 23] 9.6 1.4
Food preparation workers,

excludng fast food 987 1205 219 221 14
Food preparation and service

workers. fast food 12010 1417 215 17¢ 1.4
Computer systems analysis.

electronic data proces«ing 308 520 212 68.7 13
Electnical and electronics

engineers 390 597 206 528 1.3
Electrical and electronics

techmcians and technologists 404 607 20: 50.0 i.3
Guards 733 921 168 256 1.2
Automotive and motorcycle

mechanics 922 1,107 185 201 12

SOUR CE: Office of Technology Assessmient (1986 Table 8A-1)

in general, and to health care. Janitors and cleaners, truck drivers, accountants
and auditors, and teachers are also includud. Clearly the large-growth occupa-
tions include both those that require srhstantial education and training (regis-
tered nurses, electrical and electronics engineers) and those that do not (cash-
iers, fast-food workers). The slowest-growing uf these occupations arc the

clerical occupations.

RIC

Aruitoxt provided by Eic:

T —

143




124 COMPUTER CHIPS AND PAPER CLIPS

JoB Loss AND DiISPLACED WORKERS

The slower growth projected for clerical workers overall, combined with the
anticipated decreases in some clerical subfields and tke specific employment
losses observed in some instances of automation (see, e.g., Appelbaum, 1984,
Gutek and Bikson, 1985), indicate the need for considering programs that will
help workers shift occupations as necessary. The relative disappearance of
back-of"ice jobs and continued growth in jobs with greater customer contact
suggest that workers may benefit from help in identifying their oral communi-
cation skills and developing them for transition to johs with more customer
contact.

It is difficuit to know how the slower growth overall and the occupational
shifts anticipated in clerical work will translate into unemployment, if at all.
Some of those who lose specific jobs will remain with their employers; even if
many are displaced (laid >ff more or less permanently), substantial unemploy-
ment may not result if those who lose jobs find new ones quickly.

Because of intense interest in the question of displaced workers during the
recessions of the ea: ™ 1980s, BLS added a special supplement to the January
1984 Current Popula on Survey (Flaim and Sehgal, 1985). Respondents from
about 60,000 households were asked whether any adult member of the house-
hold had experienced job loss since 1979 because of a plant closing, an em-
ployer going out of business, or lack of recall from a layoff. The results show
that from 1779to 1983, nearly 11 million nonagricultural workers lost jobs; this
represented about 12 percent of annual employment based on payrull data, a
proportion much larger than previous estimates obtained from less complete
information (Podgursky, 1986).

Podgursky’s analysis of a sample of the displaced workers (those aged 20-61
and displaced no later than December 1982) finds that a substantial proportion
found jobs within 15 weeks (about 40 percent) and a substantial proportion
remained jobless for more than 52 weeks (about 26 percent). Relative to their
representation in the total labor force, the displaced workers were dispropor-
tionately blue-collar workers from manufacturing; white-collar and service
workers constituted 39 percent of those displaced. Whether white-collar or
blue-collar, women remained jobless longer than men; white-collar workers
had less joblessness than blue-collar workers, and more women worked in
white-collar than in blue-collar jobs. The industries that are especially large
employers of clerical workers (for example, government and finance) had
much less displacement than others.

An analysis of a somewhat different sample of the displaced workers in the
same survey (Flaim and Sehgal, 1985) showed that clerical workers fared
somewhat better than average in replacing their former earnings. In general,
however, reemployment incurred earnings losses for nearly cveryone (average
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losses for full-time workers were 12 percent in white-collar and 15 percent in
blue-collar jobs; Podgursky and Swaim, 1986). Both women and blacks had
longer periods of joblessness, and workers with below-average education had
larger ¢ arnings losses on reemployment. Better-paid and more senior workers
faced larger losses, as did those who were reemployed in different occupations
or industries. Some 15 to 20 percent of the disptaced workers had participated
in education or training programs, most often paid for either by themselves or
their employers.

»

CONCLUSION

This t:view of recent and future trends in labor force growth and clerical
employment suggests that technological change 1s likely to contribute to em-
ployment problems for women, but that massive job loss is unlikely to occur.
Clerical jobs will experience slower growth in the aggregate than they have in
the recent past, and shifts in the demand for various clerical occupations will
occur. Some increased structural unemployment may result.

Between 1958 and 1968, clerical employment grew considerably more rap-
idly than total employment: clerical workers increased their share of total em-
ployment from 14 5to 17.5 percent. Between 1970 and 1980, however, growth
was slower: clerical workers increased only from 17.5 to 18.5 percent. And,
since 1980, their share of total employment has remained the same. In the
**most plausible worst case™ scenario developed by the panel—the largest plau-
sible negative impact of information technology on clerical employment, based
on the largest historic negative effect in any industry—using the November
1985 BLS projections of slower employment growth overall, clerical employ-
ment by 1995 would have lost at most 2 percentage points of its share of total
emplo, ment. Clerical employment would increase by 2.0 million jobs, or an
increase *f 10.5 percent, between 1982 and 1995. This growth rate is one-third
that of the historic growth rate of clerical employment between 1972 and 1982
(about 0.7 percent »er year compared with 2.3 percent per year).

Labor supply is also expected to grow more slowly after 1985, but not as
slowly as clerical employment would in the most plausible worsi case. Labor
force growth will decline to about one-half its growth in the previous decade.
Thus, women are expected to enter the labor force somewhat faster than clerical
jobsare now expected to grow. In this case, a larger proportion of women than
in the past would have to find work in nonclerical occupations. Since wor.icn
have been integrating formerly male-dom:n: ted occupations, the panel does
not think such a change would be difficult. In any event, the »anel does not
foresee massive technologically induced unemployment among clerical work-
ers or would-be clerical workers, and if the cconomy grows at an average rate,
opportunities in other areas should be sufficient for women to shift occupations.
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This finding, coupled with the panel’s review « the shifts among clerical sub-
fields, supports the need for programs that will assist workers with transition.
As noted above, back-office jobs appear to be declining relatively, and in some
cases absolutely, while thuse that require greater contact with customers are
increasing relatively. This differential change is likely to pose a particular hard-
ship for minority women, who hold relatively more of the declining jobs. For
all women, tne slower growth and likely shifts point to the need for sound basic
education in core competencies, such as reasoning ability, problem solving.
and communication, to prepare workers for the jobs likely to be created. Since
technical occupations, such as those related to operating computer equipment,
will also grc w relatively rapidly, good technical training will also be important.
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Effects of Technclogical Change:
The Quality of Employment

EMPLOYMENT QUALITY

Early discussions of the impact of technological change focused primarily on
the numbers and types of jobs that would be replaced or created (U.S. National
Commission on Technology, Automation, and Economic Progress, 1966). To-
day the debate has expanded to consider the effects of the new technologies—
particularly those that affect information—on the quality of employment. Do
the new information technologies lead to the fragmentation of w~rk or to its
integration? To the deskilling of work or to more highly skilled work? To elec-
tronic monitoring of employees or to greater job autonomy? To the exploitation
of workers with limited job opportunities or to the freedom to work at conve-
nient times and places? These issues are especially germane to women, because
as clerical worker., oookkeepzrs, nurses, librarians, and other direct users of
information technology, they are likely to be affected in large numbers. In
addition, their relative lack of power in the workplace suggests that if informa-
tion technology has pernicious effects, they will bear its brunt. It would be
desirable to establish whether information technology is used primarily to in-
crease or decrease the quality of jobs and to determine the conditions under
which it does one or the other.

Two images regularly appcar in the research literature and public debate on
the effects of information technology on :mployment quality. Some commenta-
tors, while acknowledging that technology can be used to improve job quality,
beli-ve that it has most often been used to undermine the quality of white-collar
work. “Our recent research has, if anything, strengthened our earlier conclu-
sions. More and more evidence . . . documents the deteriorating quality of
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office work. . . . [T}he introduction of automated office equipment has ex-
tended management control over the work process to the detriment of workers’
job satisfaction” (9-to-5, 1985:29). In this pessimistic view, infor:nation tech-
nology is associated with degraded, deskilled, and devalued jobs, stressful and
dangerous work, employer monitoring of employees, and work speedups, in
which workers are paid less for doing more.

A case from the Project on Connecticut Workers and Technological
Change, described by Westin (1985), typifies the pessimistic image. A small,
metropo.tan-area mail-order jewelry firm, selling low-cost rings, used com-
puters for inventory and automatic billing through an on-line data base. Order
division clerks used video display terminals (VDTs) e.cclusively for data entry
and retrieval. The managers monitored workers through automated analysis of
their daily computer output and through television cameras focused on their
work space. One worker recalled that “they used the cameras to watch how
hard you seemed to be working, when you got up to stretch ortake a break, and
your ‘attitude’ at work” (Westin, 1985:29-30). Management’s objective was to
run its business at the lowest cost possible. Both an abundant labor supply and
the minimal training needed to operate the equipment and to perform the order-
taking job helped keep labor costs low, despite substantial employee tumnover.
Management succeeded in running a profitabie business but at high cost to ‘s
workers.

The alternative image portrays information technology as a beon to both
employers and employees: increasing workers’ productivity, eliminating repet-
itive or mindless work, providing better tools, and offering intellectual chal-
lenge and possibilities for growth. Spinrad (1982) describes his office routine
and illustrates with an almost science-fiction-like quality what life in the office
of the future could be like. He flips a switch to 1ead his messages on a screen.
Communicating via computer mail » th a colleague, who electronically for-
wards an old report, Spinrad then incorporates the report into a message he is
writing and sends it to its destination. He then settles into a morning’s work of
computer-aided hardware design.

Poppel’s analysis (1982) of the benefits of office automation for sales and
information workers portrays a similar picture. After studying 15 large U.S.
organizations, Poppel concluded that a salesperson’s time is wasted on travel-
ing, missing contacts, finding out information, and filling out forms, while the
time of many managers and professionals is similarly wasted on meetings and
clerical work. According to his ~nalysis, office automation technology can
rescue some of that wasted time and make jobs more rewarding. For examyle,
he foresees that a salesperson equipped with a portable intelligent display termi-
nal could compute an optimum route for sa 2s contacts, display product and
pending order information while at a client’s office, calculate cost proposals,
and keep in touch with headquarters through electronic mail.
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Between the rwo extreme images of the effects of information technology are
analysts who believe thau i has had little effect on employment quality except
by changing the occupational mix. For example, several years ago Simon
(1977) concluded that, in the aggregate, job satisfaction had not decreased over
the preceding 20 years, a time of rapid technological change, and that office
automation in particular did *‘not appear to change the nature of work in a
fundamental way.” Moreover, since office automation consists of labor-saving
devicesthat eliminate jobs that are already relatively routine, he expected to see
adecline in the percentage of employees engaged in routine clerical work and a
corresponding increase in more satisfying jobs in service, sales, professional,
and technical work.!

This section asks whether technology, in both its narrow sense of hardware
and software and in the broader sense that includes the organizational arrange-
ments through which it is implemented, has increased or decreased empioy-
ment quality in the aggregate. The focus is on the clerical work generally done
by women, although many of the issues are similar for menand women in many
kinds of jobs. Most of the available research to answer this question consists of
studies of the introduction of technoiogy in particular industries or narticular
firms. While they provide rich detail about the mechanisms through which
technology combines with the organization of work to influence the quality of
jobs, they are not systematic samples of either workers or establishments and
are thus not helpful in determining which tendency dominates (Attewell and
Rule, 1984). In addition, at the present time technology and people’s attitudes
toward both technology and job design are changing rapidly. These changes are
likely to be spreading unevenly across sectors of the economy, further increas-
ing uncertainty about prevaifing tendencies.

DEFINING EMPLOYMENT QUALITY

Understanding how technology influences employment quality requires cri-
teria for assessing employment quality. But the criteria depend on the perspec-
tive from which one defines it. Employers, who may wast to optimize produc-

'Simon’s data may have becn wrong or outdated The Quality of Employment Survey (Quinn
and Staines. 1977) found no change 1n overall job sansfaction between 1969 and 1973 but an
appreciable drop between 1973 and 1977 The more specific the topic area being quened (e.g..
satisfaction with comfort, challenge, financial rewards. or promotion). the larger the decline. Only
one question farled to show a drop 1n job satisfaction. **Alln all, how satisfied would you say you
are with your job”" Unfortunately, this single 1tem was the ty pical measure of job satisfaction used
in the studies on which Simon based his conclusions (U S. Depariment of Labor. 1974) 1t 15 not
known whether the measured drop 1n job satisfaction 1n the 1970s reflected changed working
condtions (including but not hmited to the effects of automation). changes 1n expectations about
work, or changes in the demography of the labor force.
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tivity, product quality, and worker dedication, undoubtedly have different
criteria than employees, who may want to optimize intrinsically interesting
work, compensation, job security, or pleasant working conditions. Among
themselves, both employers and employees may also have different criteria,
depending on their social and economic circumstances, group memberships,
and individual preferences.

To some degree employment quality is subjective and idiosyncratic and re-
flects the fit between particular workers’ needs and the characteristics of panic-
ular jobs. Still, the literatures on job satisfaction, job performance, and job
design suggest at least three broad factors that influence employment quality for
most workers (Barnowe et al., 1973; Locke, 1976; Hackman and Oldham,
1980): (1) job content; (2) working conditions, especially the social conditions.
under which the job is done; and (3) economic considerations.

Job content encompasses those attributes that are intrinsic parts of the work.
There are a number of attributes—summarized under the rubric of challenge,
especially mental challenge (Locke, 1976)—that increase employment quality.
Learning, creativity, autonomy, responsibility, variety, and coping with diffi-
culties exercise workers’ conceptual faculties, while the lack of these qualities
bores them. Job redesign programs try to infuse jobs with these qualities (e.g.,
Hackman and Oldham, 1980). For example, if all else is equal, jobs with vari-
ety tend to be more rewarding and better for many workers than those in which
workers do repetitive work; autonomous jobs in which individuals can pace
themselves and control what, how, and when to do their work are better than
Jjobs in which all details are prescribed; integrated jobs in which an individual
performs a range of tasks that produce a complete product are better than those
in which an individual performs only one fragment of a task or performs a task
that produces a fragment of a product. Finally, jobs with feedback, in which
workers can evaluate their performance against some standard, are better than
ones in which workers perform tasks without knowing how they are doing.
When technology is introduced in ways that enhance these qualities, the jobs
get better for most workers, as witnessed by an increase in their satisfaction
with and commitment to their work (Hackman et al., 1978).

Working conditions are both physical and social. The precise physical condi-
tions that make a job dangerous or uncomfortable vary greatly: they may in-
clude limb- or vision-threatening equipment as well as extremes of tempera-
ture, noise, and lighting. In introducing technology irto white-collar work,
workstation and office design have been major concerns, ranging from fears of
perimanent vision damage and problem pregnancies to discomfort with seating
position and vision (National Research Council, 1983; Westin et al., 1¢35).

Social conditions that give workes satisfaction include being with other peo-
ple on the job. On-the-job friendships are especially important soarces of social
satisfaction and suppor: ror white-collar workers because communication is
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often an integral part of their jobs (Panko, 1984). Social satisfaction and sup-
port from coworkers are among the reasons that people who are employed have
better mental health than those who are not (e.g., Thoite, 1983). To the extent
that using new technology isolates workers, keeping them at terminals or at
home away from others, it may disrupt this source of job satisfaction. On the
other hand, like the telephone, it also opens up new occasions for and ways ‘o
communicate with others.

Auother aspect of social conditions on the job is supervision. Supervision can
be more or less close, more or less confining, and more or less helpful—with or
without new information technologies. The new technologies do, however,
facilitate more detailed electronic monitoring—of keystrokes per minute, for
example—and may therefore contribute to closer, more onerous supervision.
As noted above, autonomy and control over the pacing and mcthods of work are
an important factor in job quality.

Economic considerations include both the absolute level of wages and sal-
ary, fringe benefits, security, and promotion possibilities uiat a job offers, and
the fairness of these factors coropared with the norms of an occupation and
industry and with the inputs, such as seniority, education, and skill, that a
worker provides. As technology changes the occupational mix in an industry
and the skills demanded by particular occupations, it is likely to have a direct
efizct on workers” perceptiors of their job security. In addition, workers often
believe that they should be compensated for the new skills they have acquired in
using the new technology (Murphree, 1985).

How is information technology associated with these sources of employment
quality? This section attermpts an answer first by trying to assess workers’ satis-
faction with information technology and the jobs that use it and then by examin-
ing the specific fac’ors noted above: job content, especially job fragmentation
and deskilling; working conditions, such as computer monitoring and work
pacing, telecommuting and the electronic distribution of work, and ergonomic
conditions (the interaction of equipment features and its use by humans); and
economic considerations.

WORKERS' SATISFACTION AND ATTITUDES

There is no research :urveying a representative sample of workers in the
United States about the t. nnology they use to do their jous and their percep-
tions of the quality of their jobs. One of the most thorough sources of informa-
tion about employment quality, the University of Michigan's Quality of Em-
ployment Survey, conducted in 1969, 1973, and 1977, provides little infor-
mation on technology, and in 1977 it explicitly dropped questions about the
effects of automation (Quinn and Staines, 1977). There have been several
large-scale surveys, but one should be cautious in generalizing from them be-
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cause of likely biases in their sampling procedures, their sketchy detail about
how and how much technology is used in jobs, the retrospective nature of the
questions they asked, and the vested interests of some of the sponsoring organi-
zations. These surveys have been commissioned or conducted by manufactur-
ers, employers, labor groups, and academic researchers. For example, the
Honeywell Corporation, a vendor of office automation equipment, commis-
sioned a survey comparing the reactions to office automation of 937 .anagers
and 1,264 secretaries in a national random sample of 443 establishments in
information-intensive i..dustries. The Minolta Corporation, a copier manufac-
turer, and Professicnal Secretaries International, a worker organization, com-
missioned 2 similar survey of more than 2,000 secretaries and their managers in
22 cities. Kelly Services, a supplier of temporary clerical and other workers for
business, commissioned a survey of 5(7 secretaries in more than 500 establish-
ments, and 9-to-5, the National Association of Working Women, alabor group,
conducted a large-scale questionnaire survey focusing on job stress among
women. Kling (1978) surveyed 1,200 managers, data analysts, and clerks in 42
municipal governments. Bikson and Gutek surveyed and interviewed man-
agers, professionals, and clerical workers in 26 manufacturing and service or-
ganizations in California (Bikson and Gutek, 1983; Gutek etal., 1984; Bikson,
1986). Westin and his colleagues visited 110 business, government, and non-
profit establishments, conducting more than 1,100 open-ended interviews with
end-users of VDTs, primarily at the clerical, secretarial, and professional lev-
els, and with more than 650 managers and executives (Westin, 1985; Westin et
al., 1985).

The major problem with most of these surveys is that their samples are not
representative; and in no case did a survey provide a representative sample of a
broad range of users of information technology. More importantly, because the
researchers wete haphazard in their respondent selection, because managers
selected the workers to be interviewed, or because workers selected them-
selve., in most cases the reader does not know to whom the conclusions apply.
For example, the Honey'well survey used a representative sampling of business
establishments but not of the employees within the establishments: the chief
executive’s secretary provided the names of secretaries and managers to be
queried; the survey was limited to secretaries working for one or more man-
agers; and secretanies who worked in secretarial pools were excluded. Uncon-
trolled biases ir: these selections directly influence the portrait of office automa-
tion that results from the survey. The Kelly Services survey had similar
selection biases and restrictions.

The 9-to-5 survey on women and stress is based on a self-selected sample of
women who responded to a questionnaire printed in four monthly women’s
magazines. The ways in which these respondents differ from other working
women who neither read the target magazines nor responded to the survey are
unknown.
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The Bikson and Gutek survey and the Westin survey used opportunity sam-
ples—the researchers talked to people in organizations in which they could
most conveniently make the necessary contacts and get the necessary permis-
sions. These organizations may be very different from less convenient or less
forthcoming ones. In addition, Westin concentrated on visiting o:,, mizations
with “reputations as ‘advanced’ and ‘active’ users of office systems iechnology
... [w.""f *‘good human resource policies’”” (Westin, 1985:3).

The second problem with these surveys is that the questionnaires may have
introduced distortions because of the way some questions were asked. A num-
ber of the surveys asked the same respondent to compare work before and after
the introduction of information technology and to attribute job-enhancing or
job-degrading effects to the technology (Kling, 1978; Honeywell Corporation,
1983; Minoita Corporation, 1983; Kelly Services, 1984; 9-to-5, 1984a). The
problem is that people often have difficulty remembering zttitudes and atmo-
sphere from the past, even the recent past, and have even greater difficulty
accurately attributing causes to the changes they perceive taking place (Bem
and McConnell, 197, Nisbett and Wilson, 1977). Respondents are likely to
reconstruct the past on the basis of their current environment and their theories
of the impact of information technology, so workers may believe, for example:
“Ilike my job now and everyone knows that word processors make jobs bext
therefore before the technology my job must have been worse,” or, “I }
occasional headaches and everyone knows that staring at a screen makes ...ad-
sches worse, so I must have more now than I did before I got my terminal

In addition, the phrasing of some que.:;ons may have biased respondents’
answers. For example, the pYirasing of questions in the Honeywell survey prob-
ably had the effect of portiaying office automation equipment in a positive
light: respondcnts were asked to agree o« disagree with statements that auto-
mated equipment made tasks easier, mad - tasks faster, improved work flow,
made jobs more challenging, and improved the quality of work. But respon-
dents were not given similar opportunities to indicate that automated equipment
made jobs less interesting, increased stress, or made skills obsolete.

This direct bias in question design, however, was surprisingly uncommon
given the vested interests of some survey sponsors. For example, the Kelly
Services survey (1984) allowed respondents to indicate that they loved or hated
word-processing equipment, that information technology made their jobs more
or less stressful, and that they have had stress-related physical symptoms. Simi-
larly, the 9-to-5 (1984a) survey allowed respondents to indicate that they werc
treated with respect or hostility by their managers, that the introduction of auto-
mated equipment decreased or increased job stress, or that they had great or
little job autonomy.

The third problem with these surveys is that many factors that both influence
the quality of employment and are associated with the use of information tech-
nology have not been adequately control.ed in data analysis. Thus, such factors
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as the industry in which employee:  .rk, the size of the establishment in wnich
they work, their occupation, their senionty, and their age are rarely contrclled
for when examining the impact of information technology. In the insurance
industry, for example, if it is true that a data-entry clerk has a worse job than
doesa claims adjuster and that, on average, a clerk uses information technology
more than an adjuster does, an analysis that inadequately controls for occupa-
tion might mistakenly conclude that use of infrrmation technology rather than
other aspects of an occupation is associated with poor jobs.

The fourth problem arises because large-scale surveys must generalize
across different industries, occupaticas, technologies, and work arrangenients;
consequently, they lose qualitative detail about the processes through which
information technology is introduced i:to the workplace and the effects it has.
(This point is elaborated below.)

Despite these limitations, however, these surveys provide a valuable source
or information abeut the range of conditions under which information technol-
ogy is introduced and the distribution of its effects. If they are considered with
these methodological reservations in mind, they can provide suggestions about
general tendencies that are not derivable from the case-study literature. Over-
all, these surveys suggest that workers who use information technology are
generally satisfied with it, because it allows them to do their work bette: and
because it improves the jobs themselves or, at a minimum, does not degrade
them significantly. For example, the Honeywell survey found that both man-
agers and secretaries liked the technology, agreeing that it improved the quality
of work, made routine tasks go faster, allowed more to get done each day, and
freed time for more interesting and cnallenging work (Honeywell Corporation,
1983). The survey by the Minolta Corporatior and Professional Secretaries
International reported similar results: about 90 percent of the secretaries be-
lieved thatoffice automation had made them more efficient and productive, and
about 70 percent belicved that it made secretarial jobs more fulfilling, provid-
ing more time to do challenging .ud interesting work (Minolta Corporation,
1933). Bikson and Gutek (Bikson and Gutek, 1983; Gutel et al., 1984; Gutek
and Bikson, 1985; Bikson, 1986) and Westin anc his colleagues (Westin. 1985;
Westin et al., 1985) report similar results. The surve, of women and stress by
9-t0-5 (1984a) collected extensive information from 5,000 women workers.
The majority of the respondents reported that their jobs were more interesting
and enjoyable after automation (68 percent) and les: stressful and pressured (54
percont); these perceived benefits of office technology were stronger for mana-
gerial and professional workers than they were for clerical workers. Health
data, however, contrast with these attitudinal data: users of VDTs and micro-
computers reported more frequent physical and psychological symptoms, such
as eye strain, chest pain, tension, depression, and vision prot iems requiring a
doctor’s consultation, than did nonusers.
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Kling’s (1978) survey covered workers at different levels in municipal gov-
ermments who used comguter-based reports, not on-line VDTs. The respon-
dents attributed broader job content to computer use. Respondents also at-
tributed increases in job pressure, but not closeness of supervision, to computer
use. These effects increased as the recpondents used computers more. As in the
9-to-5 survey, Kling found that computers enhanced the jobs of higher-level
workers most. Kraemer and Danziger (1982) also analyzed survey data from
the same large sample of municipal government employees and found that
about half the workers experienced an increased sense of accomplishment from
computerized work, while few experienced a decreased sense of accomplish-
ment.

One may distrust tiese studies and their generally sanguine conclusions be-
cause of the level of detail that such surveys achieve as well as for the method-
ological reser-ations iisted above. By necessity, these studies asked questions
at a very abstract level to generalize across different industries, occupations,
technologies, and work arrangements. As a result, they have undoubtedly
missed some of the b=havioral changes in work caused by technological chzage
and many of the me. 2anisms through which these changes occur.

The changes in woik caused by technology can be subtle, unanticipated, and
difficult to derive from any general theory of technological change or any sur-
vey of job satisfaction. For examp.le, fears absut the introduction of electronic
cash registers in retai! work center around the deskilling of sales woikers, work
specdup, and the continued growth of part-time, dead-end employment. Irre-
spective ot the v:lidity of these fears, other consequences of electronic cash
registers wcre not anticipated. A cash register’s capacity to compute change
determines the procedure cashiers use to return change to customers (and, as a
likely consequence, their facility with mental arithmetic): with mechanical
cash registers, cashiers often use a s abtraction by addition rule, returning coins
until an even dollar amount is reached and then returning bills; when the regis-
ter cot =5 the change, cleras return b'lls first (Fleming, 1985). Some of
thesesu.  hanges have substantial impact on the quality of jobs for cashiers.
On echar 1 registers, cashiers ofien key in all the items for one customer
and thenturn  bag them in a separate operation. With faster electronic regis-
ters, a “ring-and-bag” process is often used—each item is keyed in and bagged
immediately. This process, which is faster since each item is handled only
once, leaus to pain and health problems: cashiers stand off balance and bag
goods with only the left hand, putting disproportionate strain on the left side of
the body. The more extensive intrduction of electronic scanners at the check-
out counter may relieve these health problems, because the goods can be pulled
over the scanner and bagged with two hands (Ontario Retail Council, 198:;
Wallersteiner, 1981; White, 1985). Zuboff (1982) o %rs additional observa-
tions on the subtie effects of information technology.
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Aggregate studies may also generate misleading conclusions about the
mechanisms by which technological :ffects occur. For example, commentators
assume that if information technology increases management control of work-
ers, it does so because managers use machines to gather more detailed informa-
tion about their subordinates (9-t0-5, 1985). However, Kling and lacono (1984)
report that the need for accurate data to gencrate useful cornputerized reports
redefines work activities, and subjects workers, regardless of their position in
the corporate hierarchy, to tighter social controls. The many groups needing
accurate information put pressure on those who generate it to work according to
standard procedures (cf. Baran, 1985).

When commentators discuss the changes in skill requirements associated
with information technology, they often assume either that the technology sub-
sumes substantive knowledge of a job and its procedures (e.g., Baran, 1985) or
that it reintegrates jobs that had been previously fragmented for other reasons
(e.g., Giuliano, 1982). But mastering the information technology may itselt
require skill, especially if the technology is powerful, complex, defective, or an
imperfect fit to local conditions. For example, in his case study of the insurance
industry, Attewell (1985) describes the emergence of an informal class of com-
puter gurus or mavens—noncomputer professionals who become local experts
in beating the system, in circumventing its bugs, and in coercing it to respond
appropriately to nonstandard local conditions. Managers provided thece gurus
with “nonproductive™ time on the computer to learn its idiosyncraciet, and
they, in turn, conducted informal seminars, translated headquarters’ irstric-
tions into understandable procedures, and invented procedures ~  “etting
around computer intransigence. As a result of their expertise, the) J sub-
stantial job satisfaction and sense of mastery and skiit and substantial informai
power in the organization.

JoB CONTENT: JOoB FRAGMENTATION
AND THE DESKILLING DEBATE

Braverman’s seminal work (1974) has shaped the terms of the debate about
the effects of information technology on the con~nt of jobs. He argued that the
introduction of technology into the office is a mechanism to rationalize and
fragment office work. As in a factory, office work is broker into many sub-
tasks, each performed by a detail” worker, who loses the integrative contact
with the total product and who loses variety in the job. The consequences from
the employer’s perspective are to reduce the skill requirements of office work—
that is, the average employment experience and education nzeded to adequately
perform the job—and therefore to reduce labor costs. The consequences from
the employee’s perspective are to reduce the quality cf the job by reducing the
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variety of tasks performed, the mental challenge, and job autonomy and re-
sponsibility.

Studies have docu™ented many episodes in which the introduction of new
information technology coin ided with a fragmentation of jobs and a decrease
‘nthe skilllevels required to do them. Forexample, Murphree (1984) describes
the fragmentation of the job of legal secretary in the .arge firm she studied. The
fragmentation was not necessarily caused by the new technology, but it facili-
tated an ongoing precess of routinizing work. The varie*y of tasks that made the
Job of legal secretary both interesting and highly paid were assigned to other
workers: paralegal aides composed first drafts of simple contracts, specialized
legal librarians searched for legal citations, and messenger services hand-deliv-
ered urgent documents. With word-processing equipment, even the task of
producing a manuscript was divided into an initial data-entry stage and a later
proofreading and editing one, with different personnel performing each func-
tion. Relieved of many of their duties, the legal secretaries found thamselves
doubled up, working for more than one lawyer, primarily in a gatekeeping role.
In this case, new technology was a concomitant of decreased variety, less chal-
lenge, and less responsibility.

Researchers have also identified cases in which information technology in-
corporated substantive knowledge of a job and its procedures, an establish-
ment, or an industry, leaving less for a worker to know. In the insurance indus-
try, the skilled work of assigning risks orascessing claims has increasingly been
codifi=d into computer software, so tiat less skilled, less experienced, and less
educated clerks can perform the werk once performed by skilled clerks and
professionals (Baran, 1985). In social : cience, sophisticated statistical analyses
that once were done only by professionals are now performed by undergradu-
ates or research assistants using a statistical analysis computer program. In
supermarkets, knowledge of brands, in-store promotions, and arithmetic is less
necessary to a checkout clerk using a bar-code reader and an intelligent cash
register: for example, when produce is coded, the clerk need not know the
difference between root parsley and horseradish. In these cases the uses of
information technology have led to the creation of more routine jobs.

Incontrast to these cases in which technology is a tool to restructure work and
fragment jobs, other researchers have argued that new office technologies can
reintegrate jobs that had been previously fragmented for other reasons (Matteis,
1979; Strassman, 1980; Giuliano, 1982) and require more skill and responsibil-
ity of workers (e.g., Attewell, 1985; Baran, 1985). At the clerical level, for
example, by using centralized dat~ base., customer =rvice representatives can
handle all .1 the transactions associated with a client’s account, taking orders,
entering data. making adju. ‘ments, and answering inquiries (Baran and Teegar-
den, 1984; Baran, 1985; Feldberg, 1986). Ata more professional level, using
new workstations managers can have greater coatrol over more stages of tt :ir
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work through computer-based tools for searching corporate data bases, calcu-
lating the consequences of investment strategies, creating illustri.iions, outlin-
ing, writiag, checking speliing, forrnatting, and sending a finished report to a
mailing list of recipients (Gpinrad, 1982).

Moreover, starting from the assumption that the mast routinized jobs in an
industry are the first to be antcmated, some analysts have argued (Adler, 1984a;
Baran, 1985) that auiomation increases skill requirements for the remaining
jobs, especially generalized cognitive and problem-solving skills; increases
worker responsibility; and increases coworker cooperation. For example, if
most routine banking operations are performed by customers themselves using
automatic teller machines, the banking tasks remaining to I uman tellers are
nonroutine, e.g., handling problem inquiries that may require considerable
knowledge of banking procedures, problem-solving skills, and skill at dealing
with peopie. Similarly, Baran (1985) notes that, as sorae work by insurance
professionals is being deskiiled and redistributed to clerks and machines, the
remaining professionals function as exception handlers and do more skilled
work. Attewell (1985) also notes that computerization is eliminating the routine
work of insurance examiners, such as calculation of deductibles or identifica-
tion of potential duplicate payment, while at the same time leaving examiners
more time to make decisions about dubious claims. Si.nilarly, social scientists
using modern statistical software are relieved of the tedium of calculation anc
can undertake more challenging intellectual tasks.

From these studies it is clear that both job fragmentation and deskilling and
job reintegration and upgrading are occurring, but it is not clear which trend is
predominant. Aggregate data, although flawed, show little evidence of wide-
scale deskilling either within particular industries or in the labor market as a
wiole and, indeed, show some evidence of increased skill requirements (Atte-
well and Rule, 1984). Like most of the research reviewed in this chapter, the
data are suspect, and the conclusions based onthem should be viewed as tenta-
tive. The wide variety of skills needed inthe ..orkplace and their uneven distri-
bution across jobs and industries and over time makes comparison of skill lev-'s
exceedingly difficult. To assess the skill requirements of jobs, researchers have
often resorted to the use of one or two proxy measures, such as years of experi-
ence or years of education of workers. These measures losc detailed qualitative
and quantitai. ¢ information about skill differences, and they may reflect
changing tastes of employers or demographic shifts in the population unvelated
to skill requirements of jobs (Rumberger, 1984).

Researchers using assessments of the skill requirement of jobs from the Dic-
tionary of Occupational Titles (DOT) and similar sources have found little
evidence for the deskilling of white-collar work, either within particular occu-
pations or, more broadly, across occupations. For example, Attewell (in press),
using the Bureau of Labor Sta....ics” skill-level categorizatic ns for 13 occupa-
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tions within the insurance industry, . und that between 1966 and 1980 (a period
of intense automation) 4 showed statistically significant downgrading, 6
showed significant upgrading, and 3 showed no trends. He also found a sub-
stantial increase overall in the proportion of the insurance work force :n higher-
level white-collar occupations (from 38 to 60 percent). Using DOT data, re-
searchers have found little change in the skill requirements of a sample of
industrial and service occupations from 1949 to 1965 (Horowitz and Herren-
stadt, 1966) or more broadly from 1965 to 1977 (Spenner, 1979) and either no
changes in the aggregate skill of the nonfarm sector from 1900 to 1970 (Dub-
noff, 1978) or a small aggregate upgrading of skills from 1960 to 1976 (Rum-
berger, 1981).

To the extent that some automated jobs indeed require less skill than nonauto-
. «ed ones, one still needs to ask about the role of technology in these changes.
Schelars are now debating whether new technology >ncourages job routiniza-
tion and fragmentation, is a beneficiary of it, mitigates it or is independent of
it. Certainly, scientific management of offize work was occurring well before
the current introduction of microelectronics “see Leffingwell, 1925; M. Da-
vies, 1982; Murolo, 1986; Chapter 2, this volume). Some have argued that job
fragmentation and routinization result from the inherent conflicts of interest
between capitalists and workers (Braverman, 1974; Driscoil, 1980), and others
have argued that it is a bureaucratic response to increases in office size and
paperwork resulting from the increased size of firms, their movement into na-
tional markets, or government record-keeping requirements (Murphree, 1984;
Strom, 1985). Finally, others argue that fragmentation and routinization ar
necessary preconditions for the application of the simplis.ic computer technolo-
gies that are availab’2 at the current stage in the automation of office work but
are not necessarily consequences of the automatioa (Baran and Teegarden,
1984). According to this view, work that has alrcady been simplificd is a prime
candidate for automation.

Stages of Technology

What c2m1ses the contradictory impressions conveyed by the literature on job
fragmentation and deskilling? In part the disagreements are the result of com-
parisons of experiences at different stages in the evolution of the technology.
variations in the uses of the equipment. and differing social and economic cir-
cumstances under which new technology is introduced. Given rapid changes in
the technology itself, in its uses, and in the cumulation of its effects, conclu-
sions from one wave of technology use may not generalize to later waves.

An examination of the social organiza*’on of word processing is an instruc-
tive case. Large pools of workers are much more likely to be the modal organi-
zation of personnel if the wo d-processing equipment is old (pre-1978) rather




140 COMPUTER CHIPS AND PAPER CLIPS

than new (post-198:) and if the firm introducing the technology 1s large (Benoit
et al., 1984). Women who work in large pools have more homogeneous and
boring work than do other word-processing workers. They spend more than 90
percent of their time doing typing tasks, while those who serve several clients or
who work as private secretaries for a single pnincipal have a much greater vari-
ety of tasks (Benoit et al., 1984; Panko, 1984),

It is not clear whether these differences in the social arganization of word
processing reflect the differing technical capabilities of old rather than new
equipment (i.e., minicomputer-based rather than microcomputer-based word
processors) or changes in management philosophy resulting from experiences
with revious implementations (i.e., a “learning curve”) or other social influ-
ences. But the point remains that researchers trying to understand the role of
technology in ju. fragmentation would have come to different conclusions had
they studied large or small firms using old or new equipment.

Levels of Analysis

A second cause of the disagreement in the research literature results from
ignoring important level-of-analysis distinctions among the units of work that
are being skilled or deskilled. The skills and skill requirements of tasks, indi-
viduals, jobs, occupations, firms, industries, and the labor force as a whole can
change with the introduction of technology, but a change at one level has no
necessary implication for changes at other levels. A particular task may require
less skill to perform when it is done on a computer, but depending on the variety
of tasks comprising the job and the knowledge of the worker in that job, the job
itself may become more satisfying and challenging . This paradox may be com-
pounded as tasks migrate between jobs and occupations and as new workers fill
the transformed jobs.

For example, consider the use of a word-processing system. A standard
word-processing system today allows text editing of manuscripts, formatting
(e.g., centering, underlining. justification, pagination, and setting fonts and
point sizes), sorting, ar:d syntax and spelling checks. As a direct result of the
word-processt:ig system, the skill and educational requircments needed to per-
form somc specified tasks have decreased: to sort the entries in a bibliography,
a secretary needs less facility with the alphabet. to proofread a manuscript, less

>Tins discussion proceeds as if the skill and education needed to perfonu a job were solely
functions of the tasks comprising the job Clearly. however. the skiff requirements of a job have
political and social as well as technical foundations For example. the increased educational re-
quirements for sccretanes found in employment advertisements over the last 30 years may reflect
the supply of college-educated women. the association of education with other “desirable™ class
and racial charactenstics. or the quality of contemporary education more than they reflect changes
1n the secretanal occupation.
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knowledge of spelling and grammar. In addition, some of the procedures
needed to achieve a certain result have changed (e.g., centering or underlining
text), although it cannot be determined in advance whether the change in proce-
dure represents an increase or decrease in skill requirements. Finally, some
tasks in creating a manuscript eiectronically have no counterpart in a typewrit-
ten manuscript: for example, setting the size and style of fonts is more similar to
traditional production editing jobs than to typewriting jobs. It is not clear in the
abstract what the net effect of these changes in tasks wili be on the skill required
to produce a manuscript. Even if, overall, less training, skill, and ecacationare
needed to create a manuscript L.ing a word-processing system than using a
typewriter, there is no necessary cosnection between this decreased skill ze-
quirement and the skill exercised by particular typists or secretaries, the skill
requirements of the job of secretary witkin a particular establishment, or the
skill or educational requirements of the secretanal occupation as defined in
private and public occupational classifications.

The skill requirement of jobs depends on the way their tasks are organized.
Some jobs may be composed only of tasks that have been clearly deskilled when
new technology was introduced: for example, the typing, ~roofreading, and
correcting functions have been separated, and a skilled job is replaced by sev-
eral new ones, some of which clearly require less skill. In contrast, a secretarial
Jjob can be organized, as it is in many universities, so that secretaries perform
many “rvices forthe principals for whom thiey work. In this case, the increased
speed at performing some of the tasks may lead to mose time and energy avail-
able for other tasks, including, in the case of university secretaries, advising
students, monitoring grants and contr. cts, and maintaining records. This kind
of change is likely to lead to skill enhancement for the job as a whole.

Again, the amount of skilling or deskilling of tasks and jobs has no necessary
implication for the skills that a particular iob incumbent can use. Clearly, as
new technology is introduced, wor'. procedures will change, and some of a
worker’s knowledge will become obsolete while new knowledge will have tobe
acquired. But knowledge change is not equivalent to deskilling. In the case of
an individual, whether a deskilled job is one that is not challenging because it
does not require \he individual's mental or physical capabilities is a function of
both the skill level required by the job and the skill level brought to it by the job
holder. When the same people hold jobs before and after the introduction of
technology that lowers the skill requirements of those jobs, they are unable to
use their knowledge, skills, and experience, and their jobs become less chal-
lenging and satisfying (see, e.g., Rogers and Friedman, 1980). But the intro-
duction of tecnnology that 'owers a job's skill requirements ofter affects new
labor force entrants, rather than 1. cumbent workers, who may retire or be pro-
moted, transferred, or laid off (see, e.g , Rogers ana Friedman, 1980). The
new entrants—often with less employment experience and education—may
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well be challenged by the level of work. Indeed, the deskilling of some white-
collar jobs may be the vehicle by which izss advantaged social groups gain
white-collar work. And for the same reason, less advantaged workers may face
greater job insecurity because those jobs may be at risk of further deskilling or
elimination through new technology.

In addition to changing the skill level required to purform certain tasks, the
introduction of new technology is often the occasion for the reorganization of
existing tasks across job categories In the law firm that Murphree (1984) stud-
ied, for example, the shifting of duties to specialized personnel (e.g., legal
librarians using data-base comsuters) was one e'ement in the deskilling of sec-
retaries’ jobs. In universities niany professors do much of their own typing on
personal computers, taking on data-entry tasks from secretaries, while at the
same time achieving more control over the form and content of their writing. In
the insurance industry, some of the less skilled tasks that examiners once per-
formed have been transferred to data-processing clerks, upgrading the jobs of
both the examiners anu the clerks (Attewell, 1985). When tasks are transferred
between occupations, shifts in the skill requirements of one job may be associ-
ated with complementary shifts in the skill requirements of another.

Occupations are the aggregation of similar jobs across the economy. Deter-
mining whether an occupation has been deskilled entaiis problems similar to
those in determining whether a job (rather tha. a task) has been deskilled. In
addition, one must contend with shifts in the definition of the occupations. In
particular, as noted in Chapter 3, the Census Bureau and the Bureau of Labor
Statistics periodically adopt new occupational classifications. These changes
have made all comparisons across time, for both the 1:umbers of workers and
quality of work, extremely difficult.

Finally, in asking whether the skills of the labor force as a whole have becn
affected by technolegy, one must remember that occupations and industries that
require many or few skills can grow or shrink indepencently of changes in skill
requirements for particular occupations. Thus, as Simon (1977) predicted, the
skill requirements ¢ ; tiie labor force as a whole could rise if low-skill jobs die
out. Of course, the reverse could also happen. In this regard it is interesting to
note that the greatest new job growth is xpected to be in fairly low-skilled
occupations, such as food handler and janitor.

Conclusior

Examples abound of hoth positive and negative effects on skills and job
quality when new information technol.gies are introduced. Using the research
literature 1o ascertain which tendency prevails is difficult becausc of the differ-
ent, coexisting stages of techuology, the variety of uses of technology, and the
differing social and economic circumstances of the workplaces studied. Even
tne same technology is used in different ways in different workplaces. No study
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of technological change, the quality of employment, or the effects on skills is
based on a representative sample of workplaces and technologies in use. More-
over, information technology and it use are currently changing rapidly; evena
well-designed study might miss important new effects on skills.

The available 1osearch studies also differ in their levels of analysis. Changes
in tasks that occur with new technological capabilities do not necessarily trans-
late into similar changes at the leve: of the job (or the labor force as a whole). As
noted, easier word entry could make a typing job more boring and repetitive or
it could make it more challenging if time is freed for other tasks. Thus, the
available research literature and the methodological difficulties do not allow the
panel to conclude whether there has been an increase or a decrease in the skills
required or the quality of jobs with the use of new information technologies.
Andwhatever the overall net effect technology has on skill requirements, there
will be some jobs that require less skill and experience after new technology is
introduced while other jobs will require more. Consequently, the changing s™:ill
req .rements associated with technology, regardless of the direction of change,
are bound to produce gaps between the skills that job incumbents and entrants
have and the skills that jobs require. These gaps are a problem that require
attention on their own.

WORKING CONDITIONS
Monitoring and Work Pacing

The new information technology increases the amount of evaluative infor-
mation that managers collect and analyze about their workers; such information
can enhancethe detail, comprehensiveness, and speed of organizational control
systems (Kling, 1980). Often this information has been used to assess the
amount of work employees do and thus place pressures on workers to meet
production standards. Clearly the new infor:nation technology can be used to
monitor workers more closely, and the literature documents numerous cases
where it is so used. The mail-o.uer company described at the beginning of this
chapter used both computer-generated reports and television surveillance. The
U.S. General Accounting Office installed a computerized security system that
was later used to monitor the arrival and departure times of its white-collar
employees. The U.S. Army has used computer surveillance to monitor both
work time and productivity of individual computer programmers (McDavid,
1985). Word-processing hardware and software often come with report capa-
bilities for monitoring work load and “in the worst sites, centralized [word
processing] . . . is designed as an industrial assembly line, emphasizing line
counts and time spent on line™ (Rice et al., 1983:8).

Whether to monitor the productivity of workers on an individual level is
clearly a social choice. Even though they have the technical capability for such
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monitoring, many organizations do not collect such data on individual workers.
Johnson and her colleagues (Johnson et al., n.d.) report that among the 200
word-processing installations they surveyed in the early 1980s, 37 percent mea-
sured individual operator performance, and another 8 percent collect=d perfor-
mance measures, but used them for planning and group evaluation rather than
for individual employee evaluation. When individual measures were used,
thesz were approximately equally spread between measures of quantity (line,
pages, or document counts), measures of timeliness (turnaround time), and
measures of author or user satisfaction. Thus, only 12 percent of the organiza-
tions surveyed collected and used quantitative measures of output as a basis for
indivicual evaluation. Of course, monitoring productivity on either an individ-
ual or a group basis may have positive as well as negative effects. Members of
work groups might use work-load information to help each other with peak
loads. Monitoring individuals might substitute information for prejudice in per-
formance evaluation.

As in the case of deskilling, the data on the overall extent of computerized
monitoring are both sketchy and contradictory. Kling’s (1978) study of munici-
rpal gove. 1ents found that those workers who used information systems re-
ported increased influence over others, but no overall increase in surveillance
and rare monitoring of subordinates’ work activities through computerized re-
ports. Ki.ng inferred that employees and managers used the computenized in-
formation systems to gain influence in negotiating with their peers and clients.
But the 9-to-5 (1984a:4) survey of women and stress found that about 17 per-
cent of women who use computers or VDTS on their jobs report that their work
is “measured, monitored, ‘constantly watched, or ‘controlled,” by machine or
computer system.” This effect was larger for clerical workers (20 percent) than
for managerial and professional workers (14 percent). Those who reported
computerized work monitoring had higher frequeucies of a number of stress-
related physical and psychological symptoms, 1acluding headaches, nausea
and dizziness, digestive problems, chest pains, and depression. Furthermore,
compared with women in nonautomated offices, women who used a computer
or VDT at work were more likely to report that they were required to complete a
certain amount of work per hour or day; this effect was also substantially larger
for clerica! workers than for managerial workers. Again, workers who were
subjected to production quotas were much more likely to rate their jobs as very
stressful, to report a number of stress-related symptoms and medical condi-
tions, and to have missed work time due to health problems.

Telecommuting and the Electronic Dis:ribution of Work

“Telework,” remote work. or «elecommuting is the use of computers and
telecommunications equipm:  tto do office work from homes or other locations
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away from a conventional, centralized office. The increasing numbers of
women in the labor force with young children, the decreasing costs of computer
and telecommunications equipment and services, the increasing amcunts of
information available in electronic form, and the increasing proportion of the
work force performing information work are all trends consistent with in-
creased teleworking (see Applebaum, 1985; Kraut, in press; and Kiaut and
Grambsch, 1985, foralternate views). Telework is a work alternative that some
people have claimed is especially appropriate for women who must combine
famil;’ and paid employment responsibilities. In a large sample of home-based
workers, Christensen (1985) notes that women with children often decided to
remain at home with their children and used home-based work as a mechanism
to uphold traditional family values while at the same time earning income or
maintaining career paths.

A sharp debate exists between those who see women using telework as an
alternative work style to combine paid employment with family and child care
responsibilities (Olson, 1983; Pratt, 1984) and those who see electronic home-
work as continuing the traditional exploitation of isolated, predominantly fe-
male, home-based workers (Chamot and Zalusky, 1985). The latter observers
fear that protective labor laws, which were instituted to curb child labor and
other sweatshop abuses, are more difficult to enforce when employees work at
home. For this reasor, the AFL-CIO and 9-to-5 have called on the Department
of Labor to institute a ban on teleworking for clerical workers.

Because so little telecommuting exists, it is impossible to get convincing
evidence on this issue. According to the 1980 census, only 1.6 percent of non-
farm workers worked at or from home on their primary job, a number that has
been declining since 1960 (Kraut and Grambsch, 1985); undoubtedly, a much
smaller percentage has been working at home using computers and telecommu-
nication technology. However, the census is likely to underestimate somewhat
the numbers of home-based workers: respondents are asked about the work
location of only their primary job and their primary workplace, so the number
excludes people who moonlight from home on a second job, who supplement
office-based work with home-based work, or who work from home only occa-
sionally. Whatever the overall preval~nce, there are concentrated pockets of
home-based workers who are likely to use information technology on their
Jobs, including owners a:d »mployees of tyning and word-processing services
and copy editors, indexers, and proofreaders in the bock publishing industry.

One can draw some implications about telework from the limited number of
corporate pilot projects on telework and from surveys of home-based workers
more generally. Telework pilot projects typically allow a small number of vol-
unteer employees in large corperations to perform most or all of their normal
work from home (see Olson, 1983, 1986; Pratt. 1984 ; Board on Telecommuni-
cations and Computer Applications, 1985). These projects probably overrepre-
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sent socially acceptable pilot projects from socially responsible employers,
who are also the ones most likely to accept researchers. These projects have
generally found that employees enjoy telework, that teleworkers are productive
and can be supervised, and that adominant motivation for employees to work at
home is to mesh their working lives with their personal lives. For men, it often
means working at places and times that are convenient; for women, it often
means integrating paid employment with family responsibilities. As Pratt
(1984:12) noted in her interview study of 46 teleworkers:

They wanted 24 hours in which to integrate their work and personal lives. By preference,
th y used daylight time to swim, play golf, or walk on the beach. Parents balanced their
work and family responsibilities; for example, a father supervised two children so the
wife could leave the house. Mothers put the clothes in the washer, the children down for
naps, and then sat at the computer terminal to work.

When evaluations of pilot projects have examined conditions of work, they
have found that home-based professionals (primarily men in these samples)
retain their salary and benefits and job security, while home-based clerical
workers (exclusively women in these samples) experience decreased pay, bene-
fits, and job security (e.g., Olson and Primps, 1984; Olson, 1986). In particu-
lar, home-based clerical workers are often hired as contract employees and are
paid on a piece-rate basis.

While the curient controversy has focused on telework, one can illuminate it
and place it in context by examining home-based work more generally. Indeed,
many policy issues surrounding home-based work are identical regardless of
the tools used to do the work; for many questions it is irrelevant whether work-
ers use regular mail or electronic mail, voice telepnone or data transmission, or
typewriters or personal computers.

Kraut and Grambsch (1985) analyzed the demographic and economic situa-
tion of home-based workers as identified in the 1980 census. Their results sug-
gest that homework is a work-style arrangement that people use to gain flexibil-
ity in employment, but that flexibility is gained at the price of lost income. In
particular, w omen with young children are overrepresented among home-based
workers, but only if they are married. The nature of gender roles in the United
States means that women with children, especially young children, have excep-
tional corstraints on their time, which are not shared by men. They often re-
quire increased employnent flexibility to handle the dual demands of child care
and paid employment. While unmarried women with children also need em-
ployment flexibility, they need money more and cannot afford the low pay
associated with home-based employment. Other needs for flexibility also lead
people to work from home; as a result, the elderly, the disabled, and people
living in rural areas are overrepresented among home-based workers.

Home-based workers earn less than conventional workers, in part because
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they are far more likely to work part time or part of the year. But even among
those who work full time, year round, workers at home earn only 76 per-ent a,
much as workers in conventional locatiors, even after ccn “olling for self-em-
ployment, occupation, and many of the demographic and background charac-
teristics that vary with income.

The causal link by which home-based workers earn less than conventional
workers still ne~ds to be established. Christensen (1985) notes that both clerical
and pivfessional home workers frequently work on a contract basis for a single
employer. The employer, however, typically does not treat them as employees,
p.oviding no fringe benefits or guaranteed vork. Historical comparisons sug-
ges: that Eome working is a mechanism by which employers pay those with few
labormarketa’ -natives less than they do other workers (Daniels, 1984). Kraut
and Grambsch (1985*, however, did not find that home-based working de-
creased earning: mos« for the most vulnerable groups; tliey found that it had a
uniformly depressing effect on earnings, being the same for women and men
and for all women regardless of family status or other demographic characteris-
tics. While the effects of home working differed for different occupations, cler-
ical and other relatively low-paying occupations with large proportions of
women ‘vere not differentially affected.

Take.. together, analysis of corporate pilot projects and analysis of census
data svggest that telework, if it flourishes, will be used like part-time work and
contract - 'ozk (Applebaum, 1985) to provide flexibility for some v omen to
meet two sets of iemands: paid employmeniand household responsibility. This
flexibility, however, is gained at a price, since people who work at home are
likely to earn substantially less than those who work in conventional ;>cations.
Because telework may be increasing through the use of technology 2nd he-
cause, historically, home workers and their families have been ex, ted, the
extent of telework and the conditions of those who work at home r.2¢d to be
carefully studied.

Ergonomics: The Fit Between People and Technology

A major difference between the last wave of white-collar utomation in the
1960s and early 1970s and the current wave is the style with which workers
communicate with the new equipment. Gone are operators typing data ana
instructions on cardboard cards and receiving results hours later. One of the
characteristics of the new information technologies is that many workers, both
clerical and professionai, spend much of their work time sitting in front of a
VD™ This work style nas been coupled with numerous complaints about visual
system impairmew., vision fatigue, muscular discomfort, and pregnancy -.rob-
lems (9-to-5, 1984b).

A recert National Research Council (1983) report concluded that VDT use s

155
\‘1

ERIC

Aruitoxt provided by Eic:



148 COMPUTER CHIPS AND PAPER CLIPS

unlikely to be associated with increased risk of ocular disease or abnormalities;
it noted that the radiation levels emitted by current VDTs are far below current
U.S. occupational radiation exposure standards, are generally lower than the
ambient rad1ation to which people are continuaily exposed, and are unlikely to
be hazardous. The Research Council panel was less sure about issues of visual
fatigue, muscular and skeletal discomfort, and stress, both as to tne cxtent of
these conditions in VDT-intensive jobs and as to the causal rcle that VDT use
plays in their occurrence.

VDT users report higher rates of frequent eyestiain. muscle strain, tension,
anger, =nd depression than nonusers and are more likely to have been treated by
a doctor for a vision problem (9-to-5, 1984a). But, as the Research Council
panel suggested, at least some of this effect is due to occupations: clerical
workers, who are the most likely to be using ¥V DTs, have the most symptoms.
Occupational effzcts a1 2 substantially larger than VDT effects (9-to-5, 1984a).
As emphasized above, moreover, in many cases VDTs are introduced into jobs
that would be poor regardless of technology. In addition, some of the problems
are due tothe tasks people perform, not to the technology they use; tasks requir-
ing close visual work that does not use VDTs produce similar symptoms of
ocular discomfort, difficulty with vision, and temporary changes in visual func-
tion.

The physical environments in which VDTs are used also contribute to the
problems workers rave with them. Too often VDTs are used in bright rooms
with glare that cuts coatrast and makes screens hard to read. Tables may be the
wrong height for reading and typing and seats may be uncomfortable for ex-
tended periods of sitting and too inflexible to fit the contours of a particular
worker. A number of guidelines and standards now exist to give guidance to
both equipment manufacturers and equipment customers about the design of
workstations and workplaces for VDT-intensive jobs (e.g., Armbruster, 1983;
Helander and Rupp, 1984; M. Smith, 1984).

This is not to say that the VDT itself is unimporta~t. As Stark in his dissent
from the National Research Council report 1 >ted, “I have never seen a video
display terminal that was nearly as legible as the ordinary pieces of typewritten
paper or copied reports that circulate in our paper world™ (National Research
Council, 1983: 235). Working many hours per day on a hard-to-read and inflex-
ible device may be sufficient to cause a numbver of physiological and psycholog-
ical comrlaints.

Economic CONSIDERATIONS

Two issues dominate concerns about the impact of technology on economic
aspec's of employment quality: compensation and job security. To the extent
thar technology increases productivity. workcrs expect to share in the economic
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gain (see Murphree, 1985; 9-t0-5, 1985). In the long term, increases in produc-
tivity, whether caused by characteristics of the wo.ker (e.g.. education) or by
decisions made by the employer (e.g., use of technology), gencrally translate
into increases in wages. But this longer-term equilibrium between productivity
and wages may mask shorter-term perturbations during which workers feel
they are not being compensated for the increased number of pages they type,
customers they service, or analyses they perform.

Employees also expect to be compensated for specific skills they must ac-
quire to use new technology. Tra‘ning other workers is one especially important
work responsibility that is associated with the introduction of information tech-
nology and that may be hidden and not directl compensated. For example, in
the Kelly secretarial survey (Kelly Services, 1984), more than SO percent of
respondents reported that teaching others to use the word-processing equipment
was a regular part of their jobs. On the other hand, employers may be using
technology in orderto reduce the skill requirements of jobs in an effort to reduce

bor costs or may feel that technological literacy, like literacy in general, is a

asic and nencompensable job requirement. The economic value of specific
technological skills certainly interacts with their supply. Employers may need
to pay a premium early in the life cycle of the technology, for example, when
hiring word-processing operators in place of typists, independent of the skills
needed to operate comput “rs or typewriters. Such a wage differential is likely to
decrease as more people with technological skills enter the labor market or
more current employees learn new skills.

Employees also expect to be compensted for the general cducation levels
that technology-intensive jobs may require (Noyelle, 1985). In the 1970s, how-
ever, the increase in wages per year of college education declined; while some
observers expect improvement in carnings return in the 1980s, there is still
some uncertainty about effects of education (Freeman, 1976).

Regardless of the impact of information technology on levels of employment
and the structure of occupations in the economy as a whole, within specific
firms and agencies technology has been used to reduce the absolute pumber of
jobs and to redistribute employment among occupations. For example, Bikson
(1986) found staffing reductions associated with new technelogy in about one-
third of the offices she studied. When staffing changed, the numbers of clerical
workers derreased 2.d the numbers of tcchnical workers increased. Certainly,
as demonstrated in the previous chzoter, ti.c demand for sosirc occupations is
likely to vanish, even within particu . firins. Employees’ f2ars of job loss and
employment dislocation that are associated with information technology can be

educed by a number of employer policies. The Seasibility of these policies
dependson business and other cenditions. For example, employers can strive to
ensure continued employment for employces whose jobs are eliminated or
changed by technology "y giving them preference for new openings and by
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providing or subsidizing training that is needed for new or changed jobs. Staff
reductions, if they are needed, can be attained through attrition rather than
layoff.

CONCLUSION

This section has illustrated the range of outcomes that can occur when com-
puter and telecommunication. .echnologies are introduced in women’s jobs.
The literature is rich with examples in which technology has been associated
with either increased or decreased job quality. However, the lack of depth and
uneven quality of the data prevent definitive conclusions. Overall, no compel-
ling evidence was found that white-collar work in the aggregate has been get-
ting eitier better or worse with the introduction of information technology.
Because innovations can be implemented in broadly different ways, the major
determinant of the effects of innovation appears to be managemen:’s preexist-
ing employee policies. The examination of several specific areas of concern
about information technology—changes in skills and ;ob content, working con-
ditions, and economic considerations—does suggest that regardless of the over-
all direction of change associated with technology, managerial workers gener-
ally fared better than clerical workers.

Although the predominant =ffect on employment quality of introducing in-
formation technology into the workplace cannot be determined with certainty,
the range of outcomes found indicates that tectinology can be implemented in
both job-enriching and job-degrading ways. Currently a"ailable hardware and
software can be used with a great deai of flexibility. Identical hardware and
software introduced into different organizational setiings have different effects.
The same equipment in two locations can be seen as reliable or unreliable de-
pending on social setting (Blomberg, 1986). Identical equipment can be dis-
trusted by workers or welcomed; it can be introduced with worker involvement
or passivity depending on previous management styles and local traditions
(Gurstein and Faulkner, 1985). Within a single job in a single industry, man-
agement practices and methods of work can be much more pc werful influences
on employees’ job satisfaction than are the technological tools used to do the
job (Hermanet al., 1979). In sum, itis clear that any technology can be used in
a number of ways and that social choices about its use aie genuine.

IMPLEMENTING TECHNOLOGICAL CHANGE AND
IMPROVING EMPLOYMENT QUALITY

This section first considers in more detail the process by which information
technology is introduced to the workplace, focusing on the factors that lead
whnology to increase or decrease the quality of empioyment, especially for
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women clerical workers. Among the factors examined are the role of upper- and
middle-level managers in decision making, including women's influence, and
the economic, technological, and organizational constraints on managers® abil-
ity to consider and respond to employinent quality. In brief, this examination,
which is based on admittedly limited data, finds that the interests of managers
and workers are likely to differ. The section then considers some mechanisms
that can be used to ensure that workers' interesis are represented in technologi-
cal decisions.

THE ROLE OF MANAGERS
The Dominance of Management

Currently, upper- or middle-level managers are often primarily responsible
for deciding to introduce information technology in *vhite-collar work, for de-
termining how much and what kind of technology to adopt, and for influencing
many of the details of implementation. The limited evidence available suggests
that the decision to introduce new technology is typically dominated by eco-
numic consid<ations and that implementation decisions focus on product se-
lection. Botia Johnson and her colleagues (Johnson et al., n.d.; Rice et al.,

Biksor and her colleagues (Gutek et ~1., 1984; Bikson, 1986), studying the
implementation of officc automation in 55 offices, conclude that managers pri-
marily initiate and influence the introduction of technology and that hardware
and software considerations dcminate the decisions. Issues such as employee
attitudes, skills, and behaviors or organizational effects are rarely considered
important.

According to the 9-t0-5 survey on stress (1984a), almost . vo-thirds of the
women who used automated equipment reported that they had no influence
overthe design, choice, or conditions of use of their equipment; female clerical
workers reported substantially less influence than female managers. Clerica!
v.orkers are more likely to be involved or at least consulted about equipment in
small rather than large organizations, but they rarely serve on vendor-selectior
committees or make final decisions in any companies (Minolta Corporation,
1$82),

Even when managers are concerned about the human elements of new . -
nology, the scope of their concern seems circumscribed. For example, Westin
2t al. (1985) interviewed both end-users of technology and managers in 110
business, government, and nonprofit organizations that were reputed to be ad-
vanced and active users of office automation; most were selected because they
had *good human resource policies™ (Westin, 1985:4). In this highly selective
sample, policies aimed at good crgonomics were widespread—better terminals
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user-friendly software, adjustable workstations, and comfortable working en-
vironments—but even in these organizations, considerations of hardware and
software dominated. Policies directed at job design—variety in tasks, discre-
tion in pacing, or fair work standards—were less frequent and occurred mainly
if human resource personnel joined data-processing and office ~ stomation per-
sonnel ir: planning for office automation. Almost ::aii the sites that Westin and

his colleagues visited had some formal employee participation programs (e.g.,
quality circles), although not necessanly oriented around technology. Inonly a
quarter of the sites were such women’s issues as sex-segregated work groups,
career ladders in clerical work, or pay equity addressed directly.

The dominance of management in the introduction of technology is, how-
ever, not inevitable The adoption and implementation of some technologies—
e.g., bullet-proof vests by police officers, microcomputers in schools (Yin and
White, 1984), and instruments in laboratories (Von Hippel, 1978)—have been
initiated by workers. In Europe, as discussed below, users’ interests are repre-
sented more directly.

Women's influence

Compared with other workers potentially affected by information technolo-
gies, women have less influence overtheir use in the workplace because of their
low position within office hierarchies, their relative lack of technical expertise,
and their relative lack of p.vicssional and union representation. W omen are less
likely to be in scnicr managemant positions in organizations that implement
technology and thus aot 1n a pcsition to influence its use. In 1984 women
occupied only 34 percem of man:.gerial positions in the United States but more
than 75 percent of administra.ive support positions (Bureau of the Census,
1985). And, as noted above, clerical workers have much less influence in
office technology decisions than do managerial and professional workers.
Given the ubiquity of the sex segregation of jobs within firms (Bielby and
Baron, 1985) and the small number of women in managerial positions, many of
the managers who make decisions about the technology that women will use
have never held z job like the one in which the technology is being introduced.
Thus, they are likely to have difficulty identifying botb the full range of tasks
that the technology needs to support (Suchman and Wynn, 1984) and the full
impact that the technology will have on the quality of employment.

Job segregation and less teck iical training make women less influential than
men in technical decisions about hardware and software both in research and
development firms and ir. the organizations adopting technolc zy. While
women are well represented in the computer professions, they .end to be con-
centrated as low-leve! programmers and documentation writers in insurance
and banking, rather than as systems analysts and designers in research and
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development organizations or as managers in management information depar-
ments (Kraft, 1977; Strober and Arnold, 1985; Kraft and Dubnoff, 1986). Yet
women clerical workers do have the detailed job knowledge that is necessary to
design and apply computerized equipment in the most useful way (Suchman
and Wynn, 1984).

Organized workers have more influence over conditions of their work than
do similar nonorganized workers (Gorlin and Schein, 1984), and most women
are not represented by labor and professional orgarizations. In general, except
in the public sector, white-collar workers are much less likely to be represented
by iabor organizations than are blue-collar or service workers. Within the rela-
tively unorganized white-collar labor force, women are somewhat less likely to
be in unions than are men: in 1980, 14.7 percent of female white-collar workers
and 16 percent of male white-collar workers were in labor organizations. In
occupations that are rapidly adopting information technology, only 8.6 percent
of female secretaries, typists, and stenographers. 4.5 pe.cent of female book-
keepers, and 5.3 percent of women in retaii szles werc ir labor orsanizations
(Bureau of the Census, 1983:Table 729).

The Role of Enlight :ned Management

Itis generally assumed that managers introduce technology in economically
rational ways to ensure the survival and growth of their o1ganizations: by pro-
ducing new and better goods and services, by reducing costs, by increasing
market share, by increasing profitability, and so on. In the optimal case, they
manage in an “intelligently selfish” way that benefits themselves as managers
as well asowners, customers, and workers. In this case, manage. should strive
to introduce technology in humane ways to maintain a stable, motivated, and
effective work force. Managers can adopt values and procedures to introduce
technology into the workplace in ways that use the technology effectively, aid
the general welfare of the organization, and enhance employment quality (e.g.,
National Research Council, 1986). Methodologies sich as the sociotechnical
design of work systems (e.g., Mun:ford and Weir, 1979; Taylos, 1986) have
beendeveloped to combine the effective use of technology with its humane use.

There is much that an organization with a concam for employment qualitv
can do to implement technology consistently with that concern. Westin (1985)
and Bjorn-Anderson and Kjiergaard (1936), among others, have developed
guidelines. The guidelines include building a concern for people into an overall
offic. technology plan and obtaining top management’s commitment to this
concern; creating a fask force to deul with people-oriented issues in implemen-
tation; formally involving workers in the design and implementation process;
surveying ergonomic, health, and comfort conditions and upgrading offending
situations. starting with the most technology-intensive jobs, est~blishing per-
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tormance evaluations for technology users that are fair and avoid excessive
monitoring; conducting employee-centered training for technology users and
training th. ir supervisor. in methods to enhance employment quality; monitor-
ing external developments in the policy, regulatory, and resecarch communities
to understand social concerns and to bring the organization into anticipatory
compliance with the sound standards that emerge; designing technology-
intensive jobs to allow variety, autonomy, and meaningful work; ensuring job
security; and generally choosing and impleinenting the technology in a worker-
oriented way.

For the use of VDTs, there is now sufficient consensus on standa-ds for the
functioning of the curtent generation of equipment to serve as a guide in select-
ing and deploying technology (Armbruster, 1983; Helancer and Rupp, 1984;
M. Smith, 1984). These standards encompass the issues of ambient lighting,
glare, character size and legibility, character contrast, v ork placement, work-
station flexibility, chair design, and the like. Undoubtedly, with changes in
technological capabilities and with advances in research, the standards will
need continuing updating.

Constraints on Managers

There are many reasons that managers do not act in the optimal way ic maxi-
mize the effective and humane use of technology. Economic conditions, work-
place cultures and traditions, technology, and conflicts between interest groups
and values all influence the degree to which managers can and do emphasize
employment yuality in implementing technology.

Economic Conditions The economic condition of a firm is central to the
technological implementation process and constrains the optimal case just de-
scribed. Organizations that can pass any higher costs on to consumers—strong
companies in a period of mnajor industrial growti». companies with little interna-
tional competition, an¢ companies selling differen*iable products and services
tha: compete on design or quality—can often afford the resources necessary for
implementing technology in humane ways. Conversely, weak companies—
those in declining industries, those with major foreign competition, and compa-
nies selling commodities that compete primarily on the basis of price—may
believe thev cannot afford a longer-ter view toward implementing technology
humanely. The panel emphasizes, however, that it has found no evidence taat
implementing technology humanely is more costly and, indeed, some evidence
that it is cost-effective (Commission of the European Communities, 1984).

Improved labc -elations, decreased employee tumover, and more efficient
operating systems are some economic benefits of taking quality of working life
into account (Walton, 1975). As an example, Mirvis and Lawler (1977) have
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calculated the dollar savings (primarily from reduced training, less turnover,
and lower absenteeism costs) of increasing average job satisfaction in one bank
that they studied. It is likely, as Baran (1985), Bjorn-Anderson and Kjiergaard
(1986), and Taylor (1986) argue, that a motivated and effective work force is
especially imnortant in an automated werkplace because mistakes are more
costly; errors have wider impact as shared data pass through an organization.

Organizational Culture and Behavior Of course the introduction of tech-
nology does not occur in an organizations” vacuum. Even in his exemplary
sonple, Westin identified a minority of ,zganizations in which top nianage-
ment’s staffing approach was to encourage high turnover and low pay in the
clerical labor force. These policies existed prior to the implementation of new
technology and were the milieu into which technology was introduccd. As
Westin (1985:29) concludes:

[T]he advent of office systems technology was clmost rever the source of the poor prac-
tices. These managements had applied karsh personnel practices and engaged n sex
discrimination before they had installed VDTs. Now ihey were extending their basic
approaches into new-technology work settings femphasis in original].

In additior even in the context of good personnel policies, managers often
have mixed motives and a lack of knowledge that '»ads them to decisions that
fail to optimize their firm's welfare (se~, e.g., n..ag. 1980). For example,
managers at different levels in an organization vie with each other for resources
and influence on the direction of the whole organization and its components.
Computerization is but one tool that managers can use in this competitive
process.

Technological Constraints Except for specialized systems for relatively
large organizations, the design and development of hardware is often controlled
by equipment manufacturers and their rescarch and development specialists.
who are outside the workplace where the new equipment is to be used. Al-
though software is more likely to be developed in-house by the data-pracessing
departments of large corporations, much of the generic software (c.g., word
processing, data-base management, graphics, spread-sheets, computer-aided
design) uszd by the typical clerk. secretary, manager, and professional will
have been developed by outside software vendors. Hence, the purchasers of
technology have little direct control over the products available to them.

In general, the design of hardware and software is constrained both by the
state of the " in technical fields and by commercial, social, and practical
forces. For exemnle, the larger screens, crisper characters, graphics capabili-
ties, intelligent error handling, and uscr friendliness that hzve improvad the use
of computers in recent years have dependeud on a number of technological ad-
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vances: the development of microcompuiers, decreases in computer-memory
prices, increased transmission spe>ds between video displays and central pro-
cessing units, and refinements in software. The recent changes in clerical work
in theinsurance indust. ies depend on hardware and software iinprovements that
allow integration of formerly separate data bases (Baran, 1985).

Improvements in technology are not necessarily technologically determined,
however. The most effective designs are likely to have been informed by inter-
actions with potential users of the product (e.g., Maidique and Hayes, 1984;
Maidique and Zirger, 1984). This interaction often occurs through usefulness
and usability testing in developers’ laboratories, through consultation with cli-
ents forwhom a system is being developed, through the involvement of users in
the development process, and through market feedback—some designs sell
well and others do not. It is also possible for potential purchasers and users to
influence design more directly. Large purchasers have enough purchasing
power to sct requirements on manufacturers for their automated equipment.
Smaller purchasers and worker organizations can share evaluations of auto-
mated systems, as the National Education Association does for educational
software and 9-t0-5 does for VDTs

In addition, some hardware and software have been designed to allow flexi-
bility for the end-user. For example, some computer displays have adjustable
character sizes and fonts as well as screens that rotate to reduce glare, and some
computer programs adjust to the expertise of the user and aliow the user to
create new commands or to redefine old ones. Cch flexibility is important to
accommodate the personal preferences of individual users.

Constituent Conflicts and Value Contradictions It is inevitable that the in-
terests of parties involved in the introduction of technology into the workplace
will differ. As stressed above, the decision of top managers to invest in tecknol-
ogy ofter .tems from a desire to reduce labor costs .r to increase market share
or product quality. Westin (1985) notes that, in the sites he vicited, managers
saw the balance between needs for cost control and needs for an effective work
forceas crucial. When vast sums are at stake, one can i:nagiue that employment
quality may take a back seat to more immediate economic concerns. Forexam-
ple, in 1983 the Bell opesating companies employed approximately 35,000
directory or information assistance operators, who handled approximately 5
billion calls per year. In deciding to invest in new technology, the tclephone
companies use as a rule of thumb that a second of an operator’s time costs 1.1
cents, which transtates to $55 millwon per second for all directory assistancc
calls. These figures provided managers with powerful motivations to adopt
technology and work procedures that reduce the time operators spend per call.
The recent introductior of machine-generated reporting of telephone numbers
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to customers saves on average seven seconds per call; the dollar savings if this
were introduced in all telephone companies would be more than one-third of a
billion dollars per year. These potential savings, of course, must be weighed
against increases in capital expenses and technical support; and, as Iacono and
Kling (1986) note, technology has traditiorally been touted for potential iabor
savings that are often not realized.

Even when the motivation for adopting technology is improved product or
service quality rather than labor savings, effective use of technology may con-
flict with impioved empioyment qualitv. For example. in the early 1980s the
U.S. Social Security Administration changed the computer support for some of
its ctaims representatives from a batch-orieated system, in which claims repre-
sentat'ves entered a request and received a response approximately four hours
later, to an on-line system, in which the response came within four minutes.
With the on-liae system, claims representatives could do a much better job of
interviewing clients and establishing their entiilement to social sccurity benefits
ina timely way. 3ut, as a result of the system, the claims representatives han-
dled more cases per day, had more mental strain symptoms, and greater absen-
teeism (Turner, 1984). In this case it appears that better tools made worse jobs;
increased interaction with clients and their probler.ss and the difficulty of mak-
ing decisions about them decreased job quality. Of course as the urban banking
example of worker participation in implementation pointed out (Center for Ca-
reer Research and Human Resources 1Management, 1985; reported in Chapter
2, this volume), the trade-off between improved productivity and improved
employment quality is not inevitable. But even this generally favorable intro-
duction of information technology was perceived as benefiting clerical staff
more than it benefited the managerial staff, demonstrating the difficulty in mak-
ing changes that have uniformi benefits for everyone affected.

THE ROLE OF WORKERS

Although there is much that employers can do to implement technolos in
ways that preserve or enhance job quality, many factors constrain the ways ..
which computer and telecommunications technologies are introduced. In addi-
tion, »< noted above, the goals that even the best-intentioned managers attempt
to achieve are not necessarily compatible. Productivity, service quality. and
employment quality do not necessarily go together. All of this implies that
workers cannot simply rely on the goodwill of employers to ensure that technol-
ogy is uscd humanely. Given the poteatial conflict between implementers of
technology (usually managers) and workers, especially women workers, who
use it on a day-to-day basis, workers need mechanisms t represent their inter-
ests in decisions affecting employment quality. This sc .tion first describes
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types of worker participation in the design and implementation of technologies,
then consides their general effectiveness, and finally provides some detailed
evamples of participation by organized workers.

Worker Participation in Technology Design and Implementation

The long tradition in American management—from the early joint employe1/
empioyee committees in the 1820s and 1830s (Guzda, 1984), to the Morse and
Reimer (1956) study :n the 1950s, to the present day (e.g., Katzell and Guzzo,
1983)—has documented that worker participation in what are traditionally
thought to be managerial decisions (including work scheduling and the design
of job activities) can lead to increases in workers' satisfaction with their jobs
and to increases in organizational effectiveness. Worker participation affects
employment guality and job satistaction in two ways. First, it changes the
contents of the decisions, because it provides a mechanism through which
workers’ interests are represented. Wo.ners who will use information technol-
ogy are often the only ones in a position to know enough about their jobs to
design technology that articulates with those jobs; thus, their participation en-
hances the effectiveness of the new technology. Participation also helps ensure
that information technology is not used in ways that decrease employment qual-
ity. Second, participation in decision making is intrinsically satisfying for many
people and leads to increased commitment to decisions simply as a result of the
process by which they were reached. Because worker participation 7enerally
has had positive effects in other contexts, it is likely to have positive effects
when applied to technology as well.

Workers’ participation can take two basic forms: informal participatory
practices, which are the constantly evolving activities, knowledge, and exper-
tise that workers bring to bear on many workplace policies; and formal rights
giving workers an explicit rcle to play in company decision making concerning
new techriology (Howard and Schneider, 1985). The two for.ns are comple-
mentary. Without formal rights, informal participatory practices can be under-
mined or ignored when workers’ interests collide with those of managers or
technology designers. Without informat participatory practices, formal rights
are rarely fully realized.

Many mechanisms exist for involving workers in design and implementation
decisions. One of the most effective has been for workers to actively propose
designs at both the research and development stages and then iteratively pro-
vide feedback for modifying the design .f new generations of hardware and
software products. This often happens in the professions, where workers have
nore control over the development of technology because of their status and
enpertise. As described in Clapter 2, such involvement is one route through
which nurses have influenced the design of information technology in the medi-
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cal professions. They communicated with each other about the technological
possibilities, consulted with technology vendors, and became deveiopers of
technology themselves. It has also happened among craft workers where, for
example, printers have joined with computer scientists to design an integrated
text-and-image processing system for newspaper text entry, image enhance-
ment, pagination, and layout (Howard, 1985).

It is instr~tive to consider the way in which computer programs that aid
decision mak...g about clients or patients have been used in different occupa-
tions and so have hac dJifferent influences on the design and implementation
process. For example, for physicians a program might accept as data a patient’s
symptoms and 1isk factors and the probability of a disease in the relevant popu-
lation to categorize a patient as diseased or not. For a customer service repre-
sentative in a utility company, the program might accert as data a customer’s
payment history with the company, the size of the current bill, and the probabil-
ity of nonpayment in the general population to categorize the credit risk of a
customer. While software for disease and credit-risk assessment could be very
similar, they are in fact very difterent. Physicians’ software is generally not
used to make diagnosis but to train medical students in diagnosis (Richer,
1986), to provide them with graphics tools allowing them to see the implica-
tions of their tests (Cole, 1686), and to offer a system that provides a second
opinion with explanations of discrepancies between a physician’s judgment and
that of the software (Langlotz and Shortliffe, 1983). In all of this software, the
physician has access to the data and the rules that the software uses in ways that
allow the physician to understand and challenge its assumptions and conclu-
sions. In contrast, for a customer service renresentative intelephone companies
(Dumais et al., 1986), the software scheduies a service representative’s tele-
phone contacts with customers based on such data as the size of the current bill,
the length of time that a bill has been overdue, and the action to be taken—
without providing the representative fast access to either the data, the schedul-
ing rules, or the .pplication of the rules to a particular customer. Appelbaum
(1684) and Baran (1985) fi d a similar lack of access to the software’s decision-
making rules in the insurance industry: the software makes decisions on
whetherto insure and at what rate based on data the insurance clerk enters. The
clerk has very limited ability to interact with the software in understanding how
decisions are made.

There ave many reasons for the differences in these systems, but one is that
vhysicians have been more involved in the design of the software as designers,
consultants, and research funders. In addition, since physicians aic generally
discretionary users of computer soft'are, they can limit their use to svstems
that aid them without usurping what they consider to be their responsibilities,
autonomy, and expertise. Thus, to gain physicians as clients, software devel-
opers provided systems that Go not impinge on physicians’ autunomy:.
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Other niechanisms for increasing workers’ influence inciude legislation and
regulation, for example, codetermination legislation that requires employers to
inform workers about plans for future developments and to initiate discussions
and negotiations on new technology before the changes or final decisions take
place (e.g , 1977 Swedish Act of Codetermination); negotiated collective
agreements about technology on national, corpurate, or establishment levels
(e.g., the 1984 typographers’ contract discussed in Chapter 2); and more infor-
mal discussion and influence, both in the context of worker representation on
implementation committees (e.g., Yin and Moore, 1984) and the normal infor-
mal consultation between managers and other workers that is common in small
offices (Evans, 1982).

The Effectiveness of Worker Participation

mation technology are sparse. They suggest that users’ involvement in the de-
sign and implementation of information technology can be a mechanism to
improve its effectiveness and to imp~ -e the jobs in which it is used. For exam-
ple, in her study of the design and implementation of computer systems in six
British organizations, Mumford (1981) notes that effort is expended on human
goals such as job satisfaction during the system design and implementation
processes only if they are explicit design goals. Those who participate directly
in the early stages of the system design process are able to influence the nature
of the goals set and hence the way in which the system ultimately operates. If
users participate in or control the design of the system, the goals that are impor-
tant to users, such as job satisfaction, are more likely to be attained. In several
of the organizations that she studied, however, managers and system designers,
not users, were responsible for trying to design information systems that would
meet users’ needs.

The effectiveness of worker involvement 1n information system design and
implementation depends v itally on the organizational context in which partici-
pation takes place and on the procedures through which it is accomplished.
Mechanisms for worker participation vary in the scope of workers’ interests
that are represented and the degree of influence that workers have. The Com-
mission of the European Communities (1984) reports on th. concept of *“design
space™ developed by J. Bessant to help understand the range of issues open for
negotiation when implementing technology; the concept has been elaborated
by a group of researchers investigating worker involvement in five European
countries (Commission of thz European Communities. 1984). Design space
can be thought of as the range of choices about technology, work, and work
organization that are possible. Constraints that limit the choices include the
available technology, the regulation of industrial relations, company character-

|
| . . . . .
Evaluations of the effectiveness of user involvement in the design of infor-
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istics such as industrial sector, size, type of prodi-ction process, and such envi-
ronmenrizi <leterminants as economic cl nate, cumpetitors’ behavior, state of
the market, and availability of resources.

It °s important to note that the range of available choices is itse!f a point for
negot‘ation. The range of issues that can be iacluded in the design space is
broad. Analys’s of Eurupean cases shows that it includes at least the following
(Commissior of the Europear Communities, 1984): changes in the organiza-
tion of the tirm and its investment in automation (e.g., ccmpany organizaiion,
degree and timing of automation), changes in the o1ganization of work (e.g.,
division of labor, job composition a.d skill requirerents, job autonomy 2nd
coopeiation, pace of work, training, recruitment and pi...xction. grading and
pay), and ttie actual hardw..re and software technology.

Decisions made early in th implementz*"yn p.acess constrain the choices
that cai. be made later (Mumford, 1981). For example, * decision to hire spe-
cialists to perform data-base searches ina law office constrains the work organi-
zation of legal secretaries and, therefore, the nature of it.c chnology they use.
‘This funnel of choice implies .iat if worker invclvemsnt in technological
change is to be effective, it ist include involvement at early stages.

Because uszrs of computerized information systems are sources of expert
information about the jobs that are to be wutomated, political actors whose
acceptanc : of or resistance to information systems can determine their success,
and workers whose knowledge, trainit , nd skill in actualiy operating a sys-
tem will determine if it is used effectively, a number of developers of informa-
tion technology have involved potential users of their systems in design, imple-
mentation, and training. They have solicited their opinions during the design of
the systems, informed and involved them duri  the implementation process,
and provided them adequate training after the systems have been installed. The
Digial Equipment Corporation, for exainple, advocates a user participation
methodology Jeveloped with Enid Mumford and krown as ETHICS—Effzc-
tive Technical and Human Impleme:tation of Computer-Based Systems
(Mumford and Weir. 1979; Bancroft, 1982; Bancroft et al., n.d ). Once an
office is slated for automation, a broad-based design group of workers analyzes

eir own worknlace, proposes aiternative ways of organizing work tasks, and
helps select appropriate technology. This design group works in consultation
with technical experts and under the guidance of a management steering com-
mittee thac sets the design group’s chartei. But as Howard and Schneider (1985)
note these approaches are often ineffective in representing workers interests
vecadse the , are often used as marketing tools by vendors to sell products to
skeptical bu--ers, ratt :r than as genuine mechanisms to solicit information from
users. Second, the “users” v ho are consulted are often first-line managers, that
is, users’ supervisors, rather than the day-to-day users of the technol »gy. Third,
the scope of what user groups arz allowed to considc . .s constrained by manage-
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ment oversight, and many of the crucial decisions about need for technology,
spending levels, personnel requizements, layoffs, and job design are made
without users” input or influenice. Fourth, user groups that operate at the level of
an establishment or even a firm have limited scope for influence and can rarely
enlarge the set of technological alternatives available in the marketplace from
which they must select. Finally, because such user groups operate at the conve-
nience of management, they have no formal rights in corporate decisionmaking
to rely on if the informal consultation arrangements founder.

Organized Worker Involvement

A number of techniques have been used in the United States to generally
increase workers’ involvement in managerial decision making. These include,
among others, p-oblem-solving groups and quality circles, whose purpose is to
identify and analyze workplace problems and present solutions and implemen-
tation plans to management for approval; autonomous work groups, which
collaborate in the completion of work tasks aiid have responsibility for imple-
menting solutions and controlling the day-to-day scheduling, standards, and
flow of their own work; and business tea s, in which workers part: ‘pate with
managers in decisions affecting product development (Gorlin and Schein,
1984). Worker participation programs have been used primarily ir manufactur-
ing companies, generally with union representation. They have rarely dealt
wth technology design, often focusing on local quality-of-work-life issues,
including employee morale, safety and environmental health, scheduling ar-
rangements, absenteeism, ov_.time, bonus payments, job alignment, and, oc-
casionally, product quality.

Both in the United States and in Europe, unionized workers have regotiated
technology agreements that provide mechanisms for union involvement in the
implementation of technology in their industries (see Chapter 2). Both proce-
dural provisions about the manner in which technological change should occur
and substantive provisions about the content of technological change are often
included in these agreements. Typical agreements include the following
(Evans, 1983):

¢ Managerent provides workers advance information about plans for tech-
nological change.

¢ Joint management/union committees discuss, monitor, and negotiate
change at the corporate ana establisnment level.

¢ Unions have access to outside »xpertise to guide their technological deci-
sions.

¢ Employers provide employment security following the intioduction of
new technology.
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* Employers provide adequate retraining to workers whose jobs are changed
or eliminated.

* Joint management/union committees monito the impact of rew technol-
ogy on the quality of working life.

Fors .ample, in the United States the 1980 contract betw.en the Communi-
cation: Workers of America (CWA) and AT&T ..t up shoy. -floor committees
on the quality of work life, which could address local technology issues, and
higher-level technology change committees, in which, according to the lan-
guage of the formal letter of agreement, the unions could *discuss major tech-
nological changes with management before they were introduced” | eported in
Howard and Schneider, 1985) The quality circles in the Bell system, like many
others, have dealt primarily with matters affecting the immediate workplace
environment, such as scheduling, management attitudes, and office environ-
ment, and, ac .ording to Howard and Schneider (1985:14), “have been an im-
portant vehicle forbuilding worhers” informal participatory practice at the local
level.” Technological change, however, has generally not been addressed.

The technology change committees, intended to be a forum for discussing
broad policy issues about technology, have been generaily ineffective: a 1983
study (reported in Howard and Schneider, 1985) found that during the first three
years of the program nearly tw -thirds of the committees had yet to meet. The
agreement by AT&T to provide the unions with six months’ advance notice of
all major technviogical changes provided insufficient time for union influence
on technologies that often rec_ vired sears between planning and implementa-
tion. In addition, the notification agreement gave unions no formal rights to
participate in the conception, design, or testing of new technological systems.
Finally, neither tne union nor corporate representatives on the comraittees had
timely information about the types of _ stems that were being developed. The
corporate representatives were typically labor relations personnel with exper-
tise in dealing with unions, not techr.ology. Engincers, svstems designers, and
technical managers were rarely committee members.

European, especially Scandinavian, countrizs have higher levels of union-
ization than the United States; relatively homogeneous societies (compared
with the United States); a tradition of industrial democracy, with a 20-year
history of worker participation in many aspects of workplace decision making;
and the reinforcement of contract provisions by parallel provisions in !aws and
regulations. As a result, technology agreements in Europe nave been more
elaborated and much more effective than in the United States. In contiast to the
relatively limited and unsuccessful U.S. experiences in worker participation in
technological change, many European examples shcw tha* worker participa-
tion can have substantial impact on how technology and worik is designed.

Much of the evidence about participation in the design of technology comes
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from the Scandinavian factory experiments of the 1970s (Norstedt and Aguren,
1973; Aguren et al., 1976; Thorsrud et al., 1976). In these projects. factory
workers, both directly and through union representation, participated along
with management and staff groups in the design of the workplace, the design
and selection of the techinology used to do jobs, and the design of jobs. They
also made many of the day-to-day decisions about how tasks are organized and
work is scheduled. For examplc in the Volvo factory at Kalmar, Sweden, so-
cial goals were identified carly (Pehr Gyllenhammar, quoted in Aguren et al.,
1976:5):

to organize automobile production 1n such a way that employees can find meaning and
satisfaction in their work . . . [to] give employees the opportunity to work in groups. to
communicate freely, to shift among wcrk assignments. to be conscious of responsibility
for quality, and to influence their own work environment.

These goals led groups of foremen, technicians, architects, and trade union-
ists to emphasize team assembly when they designed conveyance and assembly
equipment, its controlling software, and work organizations. Within the con-
straints of the installed equipment, t . teams could decide how assembly would
be done. Evaluations suggest that by conventional criteria of quantity quality,
and costs, the new methods are acceptable, equaling conventional assembly
methods. Some of the traditicnal problems of assembly work—absence and
turnover—are reduced. In addition, the new methods changed the content of
work, giving v kers longer work cycles. job rotation, and more control over
task allocation. for example. As a result, workers were very satisfied.

The involvement of the Norwegian Bank Employees Union (BNF) in the
barking industry provides an example more relevant to women and information
technology (Howard and Schneider, 1985). Womnien make up about one-half of
the union memtership. They generally hold the lowest-paying jebs, 65 percent
have no professional training, and nearly 70 percent work part time. T ensure
that thes : women would not be trapped in low-wage, dead-end jobs as technol-
ogy transformed the banking indust. y, the union emphasized access to training
in its technology policy. Union and management set aside 40 percent of the
places at their joint industry training center for women, and the union negoti-
ated special arrangements for training vsorking mothers.

The BNF developed elaborate structures to guarartee workers’ participation
in technological development, and union representatives participated actively
in the design of new computcr-based systemns. For example, ir: 1982, 80 bank
employees, working in 10-person groups, developed thc preliminary software
specifications fora $70 million computer system for savings banks. When sys-
temn designers proposed a new automaied loan processing system, a union-
management team evaluated its consistency with organication goals. They sug-
gested such changes as retaining decision-making power to grant or withhold
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loans with loan officers rather than delegat’ng these decisions to a compu.ar
algorithm. In addition, union representatives maintained informal relationships
with bank tc ~hrical personnel, both to educate them about the union™ social
goals and to influence the design process. Similar strategies are reported for
female-dominated workplaces in Norway, such as the posta! services and pub-
lic libraries (Bermann, 1985).

These examples show that union involvement can be a mechanism jor
worker participation in technological design and implementaticn. However,
giventhe la gedifferences between European and U.S. societies, one might be
skeptical about the applicability of the European experience to our own (but see
Mumford and Weir, 1979, and Mumford, 1983, fora counterargument). Dif-
ferent mechanisms for worker involvement may be necessary in the United
States, especially to ensure worker involvement among the highly nonun-
ionized female labor force in service industries.

CONCLUSION

In the United States managers are generally responsible for decisions to in-
troduce information technology. While there is much that eniightened man-
agers can do to ensure that information technology is used in ways that enhance
jobs, most munagers do not include users of the technology in the decision-
making rrocess and rarely treat employment quality as an explicit and impor-
tant determinan. of their decisions. Women clerical workers in particular have
little direct influence in implementation decisions, because of their position at
the lower end of the organizational hierarchy, their lack of collective represen-
tation, and their generally lesser technical knowledge. The inevitable differ-
ences in interests between managers and workers suggest that workers need
mechanisms to participate in technological design and implementation. Worker
participation programs in both the United States and Europc have been used to
improve both general organizational cffectiveness and employment quality.

Worker involvement in the design and implementation of technology in gen-
eral, and union involvement in particuiar, are not panaceas, howev:r Vnions
can be as aatocratic and unrepresentative of their members as mi.1agers are of
workers (Lipset et al., 1956). Direct participation by individual workers in the
technological decisions that will affect their own jobs implies a limited scope
for their influence. limited to the estahlishment in which they work and to
technology already developed. If padcipation is to be effective, it must be
involving, not merely formal, and strong ties between representatives and their
constituencies must be maintained (Katz and Kahn, 1978). Managers, with
their superior power and resources, can often manipulate workers while provid-
ing a facade of participation. Thesc asymimetries in power may be especially
irportant during a period of rapid tech::ological change.
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However it is done, true participation is very diffic. to achieve. As Katz
and Kahn (1978:767) conclude:

Research, experience, and experimentation agree that participation in organizations can
be increased substantially over conventional bureaucratic practice, with positive effects.
The data also agree that the proces. f attaining such increases is not easy, that it implies
changes beyond what most organization leaders are prepared to initiate spontaneously,
and that some conventional positions of supervision and technical specialization are
explicitly threatened by the part® -ipative process.

Whatever mechanisms for participation are developed, they must, inthe long
run, contzibute to economic viability. Worker participation, management inter-
ests, employment quality, productivity improvement, and competitiveness are
all factors that erter into the long term viability of economic activity.
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Conclusions and Recommendations

SUMMARY

This report has examined the effects of technological change on t..- quantity
of women’s paid employment opportunities and on the quality of their jobs.
Because so many women work in clerical occupations, it has focused primarily
on innovations in telecommunications and information processing and on their
impact on clerical work. New microprocessing and telecommunications tech-
nologies have been introduced and applied rapidly in offices in the last 10 years.
This rapid change is part both of continuing techno'oyical change in the indus-
tries that employ clerical workers and of concomitant changes in work organi-
zation, which occur in response 10 new market conditions and other economic
or political factors.

Much clerical work, especially in large workplaces but to some extent in
nearly all offices, has been reorganized; the contert of clerical jobs has been
modified; the geographic distribution of jobs has shifted; and new products and
services have been introduced, while others have disappeared or declined in
importance. Some occupations have almost disappeared from the labor market
and new ones have emerged. Overall, the total number of jobs held by clerical
workers has not declined, but the rate of clerical employment growth has
slowed relative to the growth of total employment. There have been both in-
creases and declines in employment li.."zed to the introduction of new technolo-
gies in a number of specific occupations.

The effects of technological change are difficult ‘0 identify and ¢ven more
difficult to quantify for severai reasons. First, technological chang. . occur
within the context of many other changes—in economic conditions, inteima-
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tional competition, and labor supply. Second, the data available for studying
the employment effects of technolygical change are inadequate. Third. the
changes of interest are still very much in process, and past changes set limits on
the present and future. Fourth, the future economic environment in which the
adoption of technologies will take place is uncertain. With these limi? itions
clearly inmind, the panel has thoroughly considered the evidence available and
offers its best judgment. as of 1986, as to what the next 10 years are likely to
hold for women’s employment.

With regard to levels of employment, the panel expects that current patterns
of change will continue over the next 10 years. These patterns—the slowdown
of growth in clerical employment, the on-going shifts in the relative importance
of vaiious cierical occupations, and the re yrganization of work—together are of
a masnitude that some workers will be se-iously affected. Some may become
unemployed. Others may experience skill mismatch between their capabilit
and availab!z jobs. New entrants may have difficulty find'ng entry-level jobs.
However, most of these effects are likely to be transitional Jn this chapter the
panel recommends courses of action to assist workers, employers, government,
and private organizations to respond to the changes identified in this report.
Since there is some uncertainty about our expectation of continued moderate
change, however, the panel also offers policy suggestions that should com~ into
play if the future employment situation develops in a way that more severely
affects clerical workers than is now expected.

The new technologies have the potential to alter job quality ¢s well as job
quantity. The panel has not been able to determine whether, on balance, the
technologies have thus far decreased the quality of clerical work by increased
routinization, fragmentation, or abusive electronic monitoring, for example, or
improved it by facilitating intellectual challenge and growth of competencs.
Effects are inevitably mixed. The new technologies have been implemented in
a wide variety of ways and will continue to be introdiced in new and diverse
situations. Several surveys show that workers are generally satisfied, and often
happy, with the new capabilities use they have eliminated repetitive tasks,
such as retyping manuscripts. b .cveral surveys of health effects show that
workers who use automaied office equipment and report that they have strict
production quotas ot are monitored closely are m. = likely to indicate stress-
related psychologica' and physiological symptoms. The panel’s recommenda-
tions are aimed at minimizing the negative possibilities and improving job qual-
ity. They are primarily concerned with the transition period in whach different
changes may bring about temporary job loss for some workers and with particu-
larly vulnzrable groups. They also address possible reductions in job quality
when technology is introduced to some aspects of clericai jobs.

Because of women’s preponderance in the clerical work force and because of
the importance of clerical work as an occupation for women, the trends in job
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quantity and job quality can pose special problems for women. Women are
more likely than men *o have received an inadequate education in mathematics.
science, and technology. Hence, they may be less able to take advantage of new
opportunities that involve techrical skills. Women also still bear most of the
responsibility for dependent carc and h .u.chold tasks. Thus, women faci.g
unemployment, the need for retraining, or possible relocation may face addi-
tional barriers to successful negotiation of transition to new jobs. For various
reasons—including the types of jobs they hold, opportunitie for advancement,
and their generally lower wages—women may 1ot have received valuabletrain-
ing oreducation programs while empioyed and so may face the future with less
tiaining, fewer skills, and more limited resources than other displaced workers.
Women may also have less experience in participating in workplace decisions
that affect their job content and job design.

Minority women’s problems and needs are even more acute because of their
greater disadvantages in education and because of their place in the occupa-
tional structure. Their jobs, including those within the clerical sector, are clus-
tered in relatively few occupations and industries, which in some cases are
expected to be especially negatively affected by technological changz. Physi-
cally handicapped or older women and new entrants may also experience dis-
proportionate effects.

Although the parel expects that in some w2*'s the new technologies will
affect women and men differently, 1n other ways the effecis vtz women workers
occur primarily beca'ise of their roles as workers, not because they are women.
Both women and men may experience a poor fit between skills developed in
previous jobs and those in newly available ones. Women and men with ade-
quate education and training in school or on the job will be able to adapt to the
anticipated changes in the distribution of available jobs; they will be able to
shift among clerical jobs or to pursue other jobs. Broadly speaking, technologi-
cal change requires flexible responses from all workers. All workers can benefit
from good basic education and additional educatior or training in science and
technology. Therefore, the panel’s reccmmendations ac..iess the ne. s of
women as workers (and, hence, apply to male workers as well) in addiuon to
wornen workers’ special needs that stem from their present disadvantaged posi-
tion.

Overall, most consumers, employers, and woikers benefit from technologi-
cal change throug:. lower prices, new products, higher profits, and higher
wages based on productivity increases; some workers and firms, however, are
losers in the process. The panel has based its recommendations for private and
public action on the long-standing tradition that when costs are borne dispro-
portionately by a few, they are socially shared. There are several reasons for
this tradition. First, whenever benefits are shared by many but the costs are
borne by few, market mechanisms to distribute ccsts are »nlikely to develop on
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their own. Secor !, there are econosries of scale both in dealing with uncer-
tainty and in collecting and dissenunating information about societywide
change. These reasons imply a role for gove nment in monitoring the distribu-
tion of costs and facilitating sharing, whi. " have been and continue to be func-
tions of government at all levels. In addit:on, governments are major suppliers
of services and majoremployers, and they are also large users of new technolo-
gies. Thus, they have the potential to act as a model of good implementation
practices. Because of the prepoaderant role of the federal government and the
national scope of many employers and unions, the federal government should
"2 akey participant. The social sharing envisioned here has both a private and a
public component. In addition to government monitoring, supervision, and
support, collaborative efforts by designers and manufacturers of equipment,
employers, educators, workers, unions, and women’s organizations are needed
to manag-. the changing nuraber and distribution of clerical jobs and to alleviate
possible reduced quality in these jobs.

The recommendations that follow address the two types of change discussed
in this repoit- the quantity and quality of emplovment. They represent the
considered view of the panel about the best ways to deal with the changes
currently under way and expected in the next decade. The recommendaticns are
organized by eight subjects: education, training, and retraining; employ.nent
security and flexibility; expansion of women’s jcb ~  rtunities; adaptive job
transitions; identification and cissemination of good technological design and
practice; worker participation; monitoring health concerns; and data and re-
~eurch needs. Each of the sections begins with a statement of the panel’s major
conclusions.

EDUCATION, TRAINING, AND RETRAINING

Technological change today is science-based. Technological change will
continue to affect the quantity and quality of jobs in many ways. Substantial
occupational shifts can be expected. A good pieparation in basic education and
particularly in science and mathematics is therefore critical. Education, train-
ing, and retraining both in scaools and on the job should be viewed as life long
activities, because changing employment conditions will increasingly require
flexibility on the part of workers.

The current rate of technological change and its diffusion throughout the
economy is difficult to evaluate, hut there is little evidence that it is faster today
thar  the recent jsast. The natare of technological ch ..2 has been trans-
formed, however; more than ever before, it 1s the prcduct of systematically
ap;'ied scientific knowledge. Advances in scientific knowledge continually
generate the potential for new technical applications.

As in the past, technological change will affect employment quality and
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quantity; some jobs wili disappear and others will appear; still otherx . .il be
fundamentally altered. All workers should be prepared to adjust to changes 1n
the job marke:. A strong, balancad, basic education is fundamental both to an
individuai’s ability to adant and to the economy’s need for flexibility. The panel
reaffirms the findings of the Panel on Secondary School Education for the
Changing Workplace (Committee on Science, Engineering, anc Public Policy,
1984) calling for school and parent efforts to develop sound work habits and
attitudes; to prepare young women and mea for panicipation inwo~’_ptace deci-
sion making; and to provide an education that includes such skills as command
of the £nglish language, reasoning «nd problem solving, comprehension and
interpretation of written materials, accurate and clear v-ritten and oral commu-
nication, computation, and basic understanding of scientific and technological
principles and of social and economic phenomena. In addition, the panel be-
lieves that compensatory programs for disadvantaged students in such subjects
as English, mathematics, and computer skills are desirable.

Women have often been disadvantaged in the skills required to compete suc-
cessfully in the workplace. Schools, employers, and governn.ent programs
have all contributed to this outcome; they have not always made programs
equally available to both sexes. Furthermore, minority women have often not
had adequate acress to high-quality basic education, including scientific and
technical training in school.

Some w~nien who have had access to solid educational preparation have
been disccuraged or barred from benefiting fully from it. Girls and their parents
have often not been aware of the consequences of their educational selections.
Females have usually taken fewer mathematics, science, and computing
courses in high school than males; have entered less technically oriented voca
tional programs; and have been less likely to complete college-level p:ograms
in scientific and technical fields. The difierences in vailable opportunities and
the presence of structural barriers to taking advantage of opporiunities have far-
reaching effects for women’s work lives.

Once employes, women have not always had equal access to on-ihe-job
trairing programs and to other training opportunities provided by employers.
Er >yment-related training for women both provides an important resource to
workers faced with job changes and contributes to employers’ goals of building
an experience:d, flexible work force. Women's long-term attachment to the la-
borforceh: mcreased in the past several decades and, in similar jobs, women’s
turnover rates are equal to men’s: consequently, investment in training for
women is as likely to pay off as it is for men. Because of women'’s custo.narily
greater dependent cac duties, however, they may need additional help to man-
age dependent care when education or tr ining takes place outside normal
working hours or locations. (Men who are responsible for dependent care, of
course, have the same needs.)
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The panel recommends that:

¢ schools provide more equal opportunities to women students and create
conditions that actively encourage them to take more mathematics, science,
and technical courses;

= employers support (for example, through tuition reimbursement) the pro-
vision of both general basic sducation and specialized programs that are not
necessarily immediately job related;

¢ employers make on-the-job training programs equally available to all
workers, with appropriate help for those with dependent care responsibilities;

¢ employers provide special encouragement t¢ women workers to partici-
pate in technical education and other training that vill expand their knowledge
and skills;

¢ government-sponsored technical training programs also particularly en-
coarage women to take part and offer necessary support services for those with
dependent care respor'sibilities;

¢ governments (esp:cially at the state and local levels) and private organiza-
tions collect and e 'aiaate data on the availability and qual.ty of training and
retraining programs with special reference to women. They should also fund
demonstration projects exarmning the usefulness of such programs, dissemi-
nate information about successful models, and, when appropriate, provide con-
tinued funding for high-quali'y training and retraining programs.

EMPLOYMENT SECURITY AND FLEXIBILITY

Technological change brings abcut shifts in the demand for workers in differ-
ent occupations and changes in the content of their jobs. Hence, it is unportant,
both to a business organization's economic success and to workers’ employ-
ment security, that both employers and workers be flexible in responding to
change.

Recent technological change has already made some occupations, such as
tabulating machine operator, mimeographer, and kevpunch operator, obsolete;
employment in others, su~h as bookkeeping and stenography, has declined
substantially; and growth . some, such as bank tellers and data-entry clerks,
has slowed. This pattern is expected to cominue. Additional, as yet unidenti-
fied, jobs will disappear or be fundamentally altered, and new ones will be
created. Some occupational effects may displace particular workers from par-
ticular jobs. Some employers, particalarly large ones, may have several alter-
natives when faced with declining jobs in some areas and occupations, depend-
ing on their market position, their economic and human resource., and the
qualifications and flexibility of their workers: they will be able to restructure
jnbs and reallocate work to preserve employment. Othes zmployers, because of
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disadvantaged positions on the same variables, may be more constrained. The
panel recognizes differences among employers that affect their ability to imple-
ment its recommendations. It nevertheless encourages both employers and
unions to take a more active role in anticipating technological change and in
developing approaches that minimize employment insecurity. When employ-
ment security cannot te maintained, sufficient advance notice to workers is
critical.
The panel recommends that:

¢ employers seek to maintain continued employ ment of individual workers
in the face of change, even if it is not possible to guarantee continuity in their
specific jobs;

* employers monitor the application of new technologies, the resulting po-
teniial job changes, and respond, to the extent possible, with policies (for ex-
ample, job rotation, retraining, and assistance with geographic relocation) that
provide secure employment for individual workers;

* unions and other worker organizations encourage worker flexibility in re-
turn for employment security and explore new membership forms that do not
hinder such flexibility (for example, seniority benefits that are not negatively
affected by the loss of a specific job, job change, or even employer change).

EXPANSION OF WOMEN’S JOB OPPORTUNITIES

Although technological change is not likely to cause large declines in clerical
employment, growth will slow and vccupational shifts among clerical speciali-
zations are likely to be significant. Women workers wil! be more affected by
these changes because they work disproportionately in clerical jobs. Moreover,
because clerical employment has provided jobs for many vwwomen entrants and
reentrants over the past sev : il decades, some new women entrants and reen-
trants are likely to have o seek jobs eisewhere. Thus, the effec of technological
char:ge in the clerical occupations on women’s general employment opportuni-
ties will depend on their opportunities elsewiiere. In particular, it will depend
largely on the evolution of equal employment opportunity enforcement, eco-
nomic growth, and women’s qualifications.

The projection provided in Chapter 3 of what the panel judges the largest
plausible negative impact of information technology on clerical employment
concludes that by 1995 clerical employment will have lost at most 2 percentage
points of its share of total employment: 2.0 million clerical jobs, oran increase
of 10.5 percent, wil. have been generated relative to a growth in total employ-
ment of 20.4 million, or 22.2 percent. Compared with the actual growth of
clerical employment between 1972 and 1982 of 4.1 million jobs, ora 29 percent
increase, the “most plausible worst case” projection suggests an annual growth
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rate one-third as large, 0.7 percent per vear for the 1982-1995 period compared
with a 2.3 percent per year growth rate ror the 1972-1982 period. The growth
rate in clerical jobs, in this projection, would also be about one-half the growth
rate of total employment. While in the past women’s concentration in clerical
jobs has worked to their advantage in terms of employment growth, in tke
future it can be expected to work to their disadvantage.

On the supply side, the rate of increase in the supply of women workers to the
labor market will also slow. The number of women in the civilian labor force
increased 36 percent between 1975 and 1985; the anticipated increase between
1985 and 1995 is 20 percent. Thus, while the rate of growth of clerical jobs will
decline by two-thirds, the rate of growth of the female labor force is expected to
decline by less than one-half. A potential oversupply is suggested. The supply
of women to clerical jobs may be further reduced, however, because women
can be expected to continue tc train for and enter nontraditional jobs, as they
have during the past 20 years and especially in the past decade. If unemploy-
ment does result, however, it is not likely to be solved by an exodus of women
from the labor force. Because of their increased attachment to the labor force,
women, like men, will cortinue to seek employment. On balance, considering
both supply and demand, whatever une ployment problem might result from
technological change in clerical occupations should be small.

The slowdown in growth of clerical jobs is likely to be smaller than often
popularly imagined, for several reasons. First, the machines that capture the
imagination take time to diffuse widely. Second, those machines frequently are
not capable of replacing human skills to the exteut their designers and adopters
imagine or hope. A™*“ough some types of new clerical technologies (word pro-
cessers and intelligent cash registers, for example) have diffused fairly rapidly,
especially in large businesses, others (such as the fully automated workstation)
are urlikely to become realities for more than a handful of workers over the next
10 years. Second, despite the growing availability of alternative technologies,
the keyboard is likely to remain the dominant means of data entry. Third, net-
working between systems will remain a problem that requires both technica!
and political regulatory solutions. Fourth, the productivity gains that are possi-
ble from improvements in telecommunications and information processing will
take many torms, in particular the development of new products and services
and the improved quality of existing products and services; labor cost cutting is
not likely to be the dominant response by employers across the economy.

The employment consequerces of slower job growth in clerical work also
will depend on the extent to which economic growth generates opportunities in
other sectors, the exte tto which desegregation gen~rates opportunities in jobs
tnat 1:ave been male dominated, and the extent to which women have the appro-
priate qualifications to benefit from these new opportunities. Although, on bal-
ance, the panel does not expect widespread unemployment problems, it is con-
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cemed that as women’s financial respornsibilities for themselves and their
families have increased overtime, so too may the consequences of their unem-
ployment be more serious.

The panel recommends that:

¢ governmentcontinuc 1o enforce equal employment opportunity legislation
and related policies that enable women to find nontraditional jobs and that it
continue to promote gender-equitable patterns in employment, in job training
programs, and in technical, vocational, and general education programs;

* employers, unions, and educators actively seek to ensure opportunities for
women in both nontraditional and new occupations, and, to this end, develop
training programs and educational opportunities that enhance women’s transfer
and promotion possibilities.

ADAPTIVE JOB TRANSITIONS

Technological change can contribute to unemployment in several ways. Al-
though our best guess is that massive unemployment problems resulting from
technological change will not occur over the next 10 years, some job loss in
specific categories, leading to some transitional unemployment, will occur. If
economic growth is sluggish, the labor-displacing capabilities of technological
change may contribute to a more serious unemployment problem. Workers are
likely to need assistance in either case.

Technological change inevitably involves some skill mismatch as some oc-
cupations grow or emerge and others shrink or disappear. In the transition to the
new types of jobs, there will be pockets of joblessness. Whether the unemploy-
ment problem is transitional or becomes more severe, shifts in the demand for
labor could decrease the need forlabor in several ways. Workers may be laid off
from their current jobs; if voluntary turnover is sufficient, no layof®s need oc-
cur, but new workers will not be hired. New entrants and reentrants to the labor
market may exper.. nce difficulty in finding jobs appropriate to their qualifica-
tions. And workers who voluntarily leave their jobs may experience difficulty
in getting rehired.

Transitional problems require solutions in their own right, even if the magni-
tude of the overall unemployment problem is, as expected, not large. In most
cases unemployed workers wi'l have no continuing relationship with a previous
employer. Some laid-off workers will not be able to anticipate going back to a
previous job or to a new job with a former employer. Many of the unemployed
willbe new entrants or reentrants. Because such workers are bearing the ost of
a social process (technological change and productivity improvement) that ic
potentially beneficial to all, public support forthem is warranted. Women with
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limited educational backgrounds and those located in disproportionately af-
fected geographic areas are especially likely to require support. Affected male
workers will also need assistance.

Adaptive job transition programs for technologically unemployed workers
should emphasize retraining or relocatica support or both. An important com-
ponent of such programs would be job search and placement aid. In modifying
existing programs to meet the needs of technologically unemployed workers, or
in developing new ones, there is a need for awareness of several issues that
particularly affect women. Additional financial aid may be required for retrain-
ing and transition when the only household wage eamer isa female with limited
financial resources and substantial family responsibilities; dependent care is
likely to be an important need. Women’s geographic mobility mray be con-
strained by the p. tential loss of location-specific support systems; relocation
services should include assistance with finding dependent care. In the case of
households in whica both husband and wife have been employed, geographic
mobility may be limited by dual-earner considerations; job search assistance
should be provided for both partners even if only one was affected by techno-
logical change, in order to facilitate the adjustment of the household. And in the
job search process itself, women, especially minority women, may need assis-
tance in overcoming discriminatory treatment. They may not require retraining
at all, but simply access to the full range of available jobs for which they have
the required skills.

The extent of the employment impact of technology is dependent on overall
economic conditions and public policy. Obviously, employment lcsses due to
technological change are easier to cope with if the economy is growing
strongly. The cost of change, in the form of public p ograms or private actions,
is also better managed when the economy is growing. The panel made 10 at-
tempt to predict the economic path of the United States over the next 10 years,
but its judgments about the future are implicitiy based on the assumption of a
modest and steady increase in aggregate output and demand. If economic
growth falls off steeply, pressure for labor cost cutting may become a more
significant factor in determining how new technologies are deployed. An enor-
mous reservoir of unexploited productivity gains exists with the new technolo-
gies. If these potential productivity gains are all deployed toward cost cutting,
rather than on improving quality or introducing new products or services, the
effect on employment could be severe. There are some indications that wide-
spread cost cutting could occur, but, on balance, the panel believes it unlikely.
Substantial unemployment could also come about for a variety of other reasons
unrelated to technological change; these were not examined by the panel.

The recommendations that follow are *esigned to deal with the job transition
problems that seem most likely, but they also provide models and information
that would be useful if more widespread technological unemployment than is
now anticipated occurs.
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The panel recommends that:

® current stete and federal employment programs improve their ability to
deal with technolcgical unemployment and develop new programs that pay
special attention to the needs of women workers and new entrants, since they
are likely to be disproportionately affected;

® local and state guvernments, employers, employer groups, women’s asso-
ciations, unions, and workers collabc atively plan and implement, perhaps
throug the Job Training Partnership Act and the Private Industry Councils,
new job transition programs for technologically unemployed workers that take
account of the special problems of women and families.

* the Women’s Bureau of the U.S. Department of Labor, or other appropri-
ate office, inventory and evaluate demonstration programs that are especially
effective in dealing with the unemployment of women workers that occurs
because of technological change; such an inventory would contribute to the
management of a more severe unemployment problem, should it occur.

IDENTIFICATION AND DISSEMINATION OF GOOD
TECHNOLOGICAL DESIGiY AND PRACTICE

For all organizations, there are better and worse practices with regard to the
design, implemcntation, and application of technology. No single set of prac-
tices is likely to be good for all organizations or for a single organization at all
times. Nevertheless, the panel believes that identification of good user prac-
tices with respect to information technology would contribute to the formation
of higher standards overall. By “technologies” we mean both new machines
(for example, a word processor) and innovations in work organization (for
example, remote transcription of dictation).

Alternative implementation approaches need to be identified and assessed
fortheireffects on productivity, job quality, worker satisfaction, and so on. The
design of equipment, in particular its ergonomic features (those that facilitate
the use of the equipment by humans), also needs evaluation.

The panel recommends that:

* pubdlic and private organizations systematically assess current practices in
the introduction of technologies and broadly disseminate their findings;

* employers, manufacturers, and designers, and their representative organi-
zations, as well as women’s organizations, unions, and educational institutions,
take an active role in identifying applications that work better than others and
disseminating information about them;

* designers and manufacturers of equipment and emnloyers and workers
who use it share their knowledge and experiences so as *o facilitate the creation
of sound ergonomic standards and practices;
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® that governments, as major generators and users of equipment and soft-
ware, facilitate information sharing and act as models to other institutions
titrrough their own adoption of good practices.

WORKER PARTICIPATION

There is much opportunity for choice in the design and implementation of
technolugy. Although severe economic constraints and technical limits may be
present in the early stages of a new technology or its application, more choice is
generally possible in later stages. It is to the benefit of all concerned that u<ers
participate throughout the design and implementation of new technologies.

Although evidence is somewhat limnited for the specific case of clerical work-
ers and computer-based technologies, studies elsewhere of worker participa-
tion in the design and application of new equipment suggest that such participa-
tion can lead to substantial productivity improvements as well as to workers
who are more satisfied because they have had a role in determining the direction
of change. Women may be disadvantaged in their ability to participate because
of their generall, “2sser technical background, lower-level positions, and lack
of worker organizations, but t!.2y are well qualified to participate because of
their first-hand knowledge of actual practice.

The effective implementation and use of new information technologies seem
to require more a~tive participation by workers at all levels. The flexibility of
the new technologies makes possible many alternative organizations of work.
For example, in some cases the role of supervisors and managers may be sub-
stantially reduced. In workplaces where participation in a variety of decisions
affecting working conditions and job quality is common, participationin deci-
sions about implementation approaches is also common. Such workplaces tend
to exhibit high levels of acceptance of new technologies and high levels of
worker satisfaction. Although evidence that such participation directly contrib-
utes to productivity increase is very scanty, the wise employer, eager to make
the best use of new technologies, will involve all those likely to beaffected. The
importance of employment security to this cooperative process is clear; work-
ers and managers will be unlikely to develop applications that eliminate their
specific jobs (and presumably increase productivity) unless they believe their
employment wiil continue in other capacities. Both workers and managers need
to learn how to participate effectively in such collaborative processes.

The panel recommends that:

¢ manufacturers and designers of office equipment consult users about ergo-
nomic and other features and about the development of technical standards;
software developers and users be collaboratively involved in installation and
applications; both managers and workers take part in evaluation and feedback
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to designers and manufacturers in order to promote ongoing improvement; and
special attention be paid to women workers’ knowledge of their jobs;

¢ employers involve everyone who will be affected by changes in equipment
or work organization in the choice of system configuration and implementa-
tion;

¢ employers and workers zducate themselves to participate in collective de-
cision making.

MONITORING HEALTH CONCERNS

No permanent ¢ hysiological damage has yet been shown to result from work
with the new office technologies. Some concern about vision damage and pos-
sible radiation exposure has been expressed by those who work intensively with
video display terminals (VDTs). A recent report by the National Research
Council (1983) found no evidence of permanent damage to the eyes from video
viewing, but it did find that eye strain and body fatigue are common. These
negative effects are similar to those found among people who work with details
on paper, but the rate of complaint is more frequent among VDT users. These
effects can be largely eliminated by the proper application of current knowledge
about sound ergonomic design, the use of appropriate furniture and lightirg,
and job design that includes variety and challenge. Despite good overall prac-
tices, some individual workers will experience clinical problems related to eye
or body fatigue; these individ.'al responses shouid be respected, and prudent
employers should seek solutions to specific problems. If serious problems of a
new sort develop (for example, if permanent health consequences emerge over
a longer period), a more systematic response will be necessary.

Voluntary and cooperative actions cannot substitute for government protec-
tion in these circamstances. I new information technologies create demonstra-
ble dangers to the health and safety of workers, present law will need to be
examined to determine if it applies. New law or regulations may be required.

The panel recommends that:

¢ the federal government study the feasibility of conducting prosnective epi-
demiological research on the health of workers exposed to VDT (and related
equipment) and fund such research if it is deemed appropriate.

DATA AND RESEARCH NEEDS

This report has frequently noted that currently available data are inadequate
to fully understand the sources of change in the employment effects of techno-
logical developments, primarily because information about technology is not
linkad to information about workers.
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Several steps can be tzken to improve the situation. First, systematic compar-
ative case studies and studies of firms in various industries, or of worXkers in
several occupations, could be undertaken. Existing national data, and even data
restrictec to local labor markets, simply do not—and carnot—include the level
of detail necessary to monitor the impact of technological change in jobs. Care-
ful studies need to be designed that will follow both workers and jobs over time
to determine how changes in technology affect the content of specific jobs, the
division of labor between jobs, the organization of particular departments
withir enterprises, and the organization of the enterprise itself. Only through
the accumulation of such ~omparative studies will understanding of these pro-
cesses progress.

Second, the Bureau of Labor Statistics could use the results of such case
studies to design special studies on the impact of technologicat *hange on the
organization of work. The obvious limitation of case studies is their generaliza-
bility. Once it has been determined that a particular pattern of change is occur-
ring, it is important to know how widespread it is, how many and what sorts of
workers it affects, what kinds of firms are affected and in what way, and so
forth. To answer such questions, national or labor market surveys, designed
with explicit attention to the impact of technological change on work, could be
helpful. The Bureau of Labor Statistics is the appropriate unit to establish a
survey program that would be conducted by the Census Burzau. Such an ar-
rangement would maximize the probakility that data will be collected fre-
quently from a representative sample of U.S. firms and workers. It might even
be possible to develop a periodic survey instrument that tracks technological
changes in firms and relates them to the employment characteristics of workers
in the . fected firms. Data on such worker characteristics as sex, race, ethnic-
ity, and age should be coilected because of likely differential effects. Because
empleyers and workers may experience technological change differently, ex-
ploring survey instruments that query matched employer-employee “‘pairs”
may be worthwhile.

A less ambitious but useful survey instrument is the Quality of Employment
Survey. It is asurvey of a national sample of workers tha* has been administerer
three times; the Department of Labor is current!y considering the possibility of
condncting itagain in 1986. Adding questions about workers’ experiences with
specific sorts of technological changes, their access to training programs, their
attitudes toward and use of new equipment, the extent of their involvement in
decision making, and so on would probably generate some useful data. Which-
ever survey option is adopted, racial and ethnic minorities should be oversam-
pled, and age cohorts should be large enough to permit valid comparisons
across groups. Such studies and surveys will make possible improved under-
standing of the differential ciects of technological change. (A fuller discussion
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of research and dai~ needs can be found in the panel’s interim report, Hunt and
Hunt, 1985b.)
The panel recommends that government agencies support or conduct:

® case study research that systematically examines the employment impact
of technological change in many occupations and industries;

® survey research, (fa specific type of change, of 2 representative sample of
firms (both employers and workers), to improve the ability to generalize about
the effects of technological change;

* systematic research about the effects of technological change on the qual-
ity of work life and other human consequences of alternative applications of
technology. Such studies should also examine the effects of alternative imple-
mentation approaches on productivity gains and the effects of worker participa-
tion in decision making; a comparative perspective would be especially useful
for this subject.

EPILOGUE

During the past several years substantial structural changes have occurred in
economic activity; the use of new information technologies has both contrib-
uted to these changes and been influenced by them. Employers and workers
have had to cope with this period of change, and as the process continues to
unfold, they will continue to do so. If all the panel’s recommendations were
adopted, workers and employers would benefit from effective implementation
of new technologies and supportive government programs to assist with job
transitions. The recommendations point to the relationships that exist between
and among employers, workers, educational institutions, women’s groups,
equipment designers, manufacturers, and vendors. All these groups share sig-
nificant interests in solving problems linked to technological change, although
the distributive impact of costs, benefits, and possible solutions varies among
and between them.

It must be noted, however, that the recommendations will not ensure sound
economic performance and employment equity for women, no matter how
broad the participation. The current period is one of economic uncertainty. In
focusing on technological <hange, the panel has not addressed many policy
issues that affect the economic future. Similarly, women’s employment pros-
pects are affected oy much more than technological change and the policies
discussed here that mitigate its worst or enhance its best effects. This period of
transition can, however, prove a catalyst in addressing the broader issues,
since, as we have seen, it is easier to adjust to technological change if economic
growth is healthy and if affected workers have access to all parts of the econ-
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omy. The healthier the economy, the betier the status of women werkers, the
more likely it is that the current period of transition will be negotiated success-
fully by indust:y and by women workers. The panel believes that its recommen-
dations provide a means of dealing effectively with the particular opportunities
and problems that technological change poses for women workers. In its exami-
nation of the context in which technological change takes place and in which
women work, this report may alsc suggest a breader consideration of economic
and women’s issues.
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in financial industries. 103, 124
in kLealth industry, 54-58
in insurance ndustry. 13, 40-43, 59, 82,
136-137
output an- display technologies. 9
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projected developments in, 10
projecied needs for, 12
resistance to, 8, 55
1n retail industry, 49, 51
storage and processing, 8-9
system compatibility and interconnection, 9;
see also Networking
see also Office automation;
Telecommunications;
Telecommuuing/telework, Word
processing
Current Population Survey (CPS),
occupational classifications, 66-67, 89,
124
Customer service representatives
employment rates, 15, 112, 114
in insurance industry, 42
integration of jobs by, 137

D

Data entry operators, employment levels, 95,
117-119
Demographic trends
in clerical employment, 89-96
in labor force, 68-74, 79-81
Department stores, see Retail industry
Deskilling
contradictory impressions of, 136-143
of secretarial work, 17, 35, 137
as way of entry for disadvantaged workers,
142
see also Job content; Quality of
employment; Skill level changes
Dictionary of Occupational ', .iles,
occupational classifications, 66-67,
138-139
Discrimination, see Barriers to employment;
Equal employment opportunity laws; Sex
segregation in employment
c
Earnings and wages
bookkeepers, 38
compensation for new skills, 131, 149
educational attainment and, 149
effects of technological change on, 83
of home-based workers, 147
job segregation effects on, 19

losses on reemployment, 124-125
productivity and, 149
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sex ratio in, 18-19, 80
supermarket workers, 52
Economi:c conditions and considerations
female employmentand, 65, 80. 87
growth and employment, 1, 13-14, 21, 59,
65, 80, 104
quality of employment, 148-157
see also Recessions
Educational attainment
advanced degrees awarded to women, 79
by barth cohort, 76
by fields of study, 77-79, 169
by gender, 77-78
by race/ethnic origin, 77-78
wages and, 149
Educational needs and requirements
n banking, 47
in insurance industry, 44
job transition programs, 176
for minority women, 126, 171, 176
1n nursing, 53, 58
for occupations with largest job growth, 123
recommendations of panel regarding,
169-172
to respond to occupational shifts, 81, 169
Educationally disadvantaged
effect of technological change on, 13, 44, 47
programs for, 171
Effective Technical and Human
Implementation of Computer-Based
Systems (ETHICS), 161
Employment
clerical, see Clerical
employment/occupations
discrimination 1n, see Barriers to
employment; Equal employment
opportunity laws; Sex segregation in
employment
displacement, see Job displacement
government, see Government employment,
federal and state and local
athome, see Home work;
Telecommuting/telework
levels, see Levels of employment
participation, see Participatic- in labor force
projections, see Projections
quality, see Quality of employment;
Wozrking conditions
rates, see Labor force participation rates;
Occupational staffing ratios; Projections;
and specific industries and occupations
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security of,, see Job security; Job tenure;
Layoffs
shifts in, see Occupational shifts
of women, see Women's employment
see also Unemployment
Employment effects of technological change
computerization, 8, 10, 39,43, 52, 54. 83.
109, 118.157. 173-174
demand for workers. 81-88
images of. 13-14. 127-129
measures of. 11, 14-15. 167-168
negative. 11, 16-17. 39, 43, 52, 54, 60,
83-84, 128, 173-176
positive, 11, 17, 37-38. 82, 128
sex differential, 18-23, 32-48, 125-126.
168-169
Equal Employ ment Oppottunity Commussion,
consent decree with AT&T, 28
Equal employ ment opportunity laws
effects on women's emplovment
opportunities, 64-65
recommendations of panel on importance of
enforcement. 173-175
Equitable Life Assurance Society of the
United States contract for advance notice
of automation, 44
Ergonomics, 147-148, 151-153, 155-156.
177-179; see also Video display terminals

F

Family responsibilities, 19, 22-23, 145-147,
171
Financial industry
clerical staffing ratios. 96-97. 103
geographic trends 1n employment. 92
growth in employment. 15-16, 63, 92,

102-103
technological effects on employment, 15,
103, 124
see also Banking
G
Government employment, federal and state
and local

clerical declines. 92, 102-103
displacementn, 124
growthin, 15-16. 97, 100. 106
staffing ratios. 96-98. 110
Growth, economic., see Economic conditions
and considerations; Projections;
Recessions
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Health industry
clerical employment growth in, 98-100. 106
computenization of , 54-58
medical diagnostic systems. 8, 55-58
medical informatics. 55
stiuctural changes and employ ment growth,
52,58, 106
see also Nurses/nursing
Hispanics
educational attainments, 77
fanuly responsibilities, 19
labor force participation rates. 69, 92
see also Minonties
Home work. 22, 144-147
Honeywell Corporation, survey of office
automation reactions. {32-134
Hunt and Hunt studses. 1, 8, 14, 21, 34.43.
46. 63,65, 67, 83, 86-109, 112-118

I

Implementation of technology

adaptation tu. 75. 165, 175-177

advance notice of. 31, 44, 160, 162-163,
173

inbancing. 35,47, 155, 164-165

choices in, 12, 59-60. 156-166

clerical workers® influence in, 152

constraints on, 59-60. 148-157, 174, 176

design space concept. 160-161

employee participation programs. 152.
178-179

employment effects of, see Employment
effects of technological change

government role in, 170

guidelines and planning for. 6, 27-28. 35,
37.47.136, 153-154, 164-165. 177-178

in health care industry. 57-58

historical patterns, 24-61

in insurance indu.iry, 136

management dcminance and role in,
151-154

negative effects of, 11, 16-17, 19, 22, 28.
39.43.52. 54. 60, 83-84. 89,103, 109,
P11, 119,128, 157, 169, 173-176

by noncomputer professionals, 136

Norwegizn Bank Employees Union (BNF)
example of . 164-165

positive 2ffects of . 1-2, 6-11, 17, 36-38.
82.103. 128. 157, 164-165. 169-170
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recommendations of anel regarding,
177-179
union 1nvolvementin, 153. 162-165

women’s participa’ion in, 54-58, 151-153,

158-159, 164-165, 178

worker participation in, 158-162

Innovations/inventions

assembly line, 11

automatic dialing. 27-28

automatic teller machines. 45, 100, 118

bank credit cards, 45

Burroughs adding machine, 32

diffusion of, 7-8, 10-11, 24-27, 39, 64,
109, 170. 174

electronic funds transfer. 45

employment declines from, 83

intclligent cash registers, 49, 51,111, 135

magnetic ink character recognition. 45

medical moniroring and patient care
systems. 8, 55-58

optical character readers. 8, 119

phonograph and radic, 12

punched card and counter-sorter. 32

replacing human interaction. 118

scanning technologies, 8, 49, 135

tabulating machines, 89

telemedicine, 56-57

telephone, 25-29: see also
Telecommunications: Telephone
operators

typesctting equipment. 30-31; see also
Printing and publishing

typewriter, 32

Xerox photocopy method. 6

see also Computers/computenzation:
Employment effects of technological
change; Telecommunications: Word
processing

Insurance industry

automation of claim- procedures. 43, 137

career ladders/mobility tn, 42, 43-44

computerization of., 13, 40-43, 59, 82,
136-137

employment effects of automation, 40-44,

63, 82
female employmentn, 13,41, 44
growth of employment in. 13, 15-16. 40.
43,90, 95,98-100. 112-113. 118, 134
historical patterns of technological change
in, 40-44
Job integration in, 42
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skill-level changes, 137-139. 142
suburbanization of jobs. 92
International Medical Informatics
Association, 58

Job content
attnibutes of, 130
fragmentation. 136-139, 149
levels of analysis. 139-140
reorganization and remntegration, 42, 137,
167
routinization. 138-139
stages of technology. 139-140
variety in. 130, 140
see also Deskilling: Job satisfaction, Quality
of employment: Skill-level changes
Job displacement
of agricultural workers, 15
in clencal work, 62, 124-125
due to shifts in demand. 84, 172
due to technological advances. 59, 172
geographic mobilit; and. 86. 167
see also Eamiags and wages: Employment
effects of technological change. Location
of work; Unemployment
Job integration in insurance 1ndustry, 42
Job satisfaction
influences on. 150
office automation effects on, 129. 132-136,
168
surveys of. 132-136, 149, 168
worker implementation of technology and.
136. 158
Job secunty
advance notice of implementation of new
technology, 31. 44. 160. 162-163. 173
agreements. 31, 44
effects of technology on. 131, 135, 142
recommendations of pancl regarding.
172-173
ways for employers to provide, 149- 150
Job segregation. sec Sex scgregation in
employment
Job tenure, 75: see also Job secunty:
Work-life expectancy

K

Kelly Services. survey of office automation
reactions, 132-133. 149
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L

Labor force growth, projections, and size, see
Participation in labor force; Projections
Labor force participation rates
accuracy, 70
by age, 72-74
by gender and race, 71-72
in male-dominated occupations, 125
projections, 68-72, 174
see also Participation in labor force
Layoffs, advance notice of. 29; see also Job
security
Leontief-Duchin studies, 1, 62, 108-111
Levels of employment
productivity growth and, 15-17
sources of change in, 16, 25
see also Clerical employment/occupations;
Employment effects of technological
change; Participation in labor force;
Occupational shifts; Projections;
Unemployment
Location of work
constraints on women, 22, 44, 86
effects of technology on, 11
geographic trends, 92
see also Job displacement; Unemployment,
structural

M

Manag:ment/managers
constraints on, in implementation of
technology, 154-157
erfects of technological change on, 150
employment growth for, 109
female percentage, 152
reintegration of jobs of, 137-138
role in implementation of technology, 37,
151-.52
Minolta Corporation/Professional Secretanes
International, survey of office automation
reactions, 132-134
Minorities
education and, 77-78
negative effects of technology on, 16-17,
19,22, 54, 169
representation in clerical occupations,
42-43, 54,91-92
see also Asian-Americans; Blacks;
Hispanics

2279
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Monitoring employee performance, 17,27,
44,128, 131, 143-144

N

National League on Nursing, 57~58
National Research Council
Board on Telecommunications and
Lomputer Appiications, 145
Committee on the Effective Implementation
of Advanced Manufacturing
Technologies, 153
Commuttee on National Statistics, 14
Committec on Vision, 130, 147-148, 179
Networking, 9, 64, 174
9-10-3, survey of job stress among women,
132-134, 144, 151
Nurses/nursing
educational programs and trends, 53, 55
effects of technology on, 54-58
implementation of technology, 54-58,
158-159
munority employment, 54
numbers of, 52-53, 123
sex differentials in, 53-54
stress in, 55-56
unemployment rates, 53, 58

o

Occupational Employment Statistics (OES),
67,111
Occupational shifts
in banking, 46
in clerical work, 88-89
education, training, and retraining for,
170-172
in health industry, 58
in insurance industry, 42
from manufacturing to service, 15-16
projections for, 111-123, 173
in retail industry, 49-50
in telecommunications industry, 28
Occupational staffirg ratios
clerical variation across industries, 96-103
negative effects of changes in, 118-119
rankirg of clerical occupations by, 111-117
relative effects of, 106, 110-111
Occupations
classification of, 60-61, 66, 68, 107,
109-110, 138-139, 142-143
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with largest job growth, 122-123, 142
reallocation of functions among, 82; see
also Occupational shifts
sources of change in size of, 96
see also Clerical employment/occupations,
and specific occupations
Office automation

impact on clerical employment, 21, 63, 107,

118, 137-138
Job satisfaction and, 129
productivity and, 36-37, 128
see also Computers/computznzation;
Employment effects of technological
change; Ergonomics, Implementation of
technology; Innovations/inventions;
Quality of employment; Word processing
On-the-job training, sex segregation in, 22,
46, 171
Output, see Productivity

P

Part-time employ ment, increases in, 50-51
Participation in labor force
by age, 68, 72-73, 80
demand for workers, 81-83
educational ¢'tainment and, 75-79
factors affecting, 69-70, 79-81, 86
positive influences on, 69-70
by race/ethnic origin, 69
rates, 68-70; see also Labor force
participation rates
substitution for women workers, 80
supply of women workers, 68-79, 81, 125
see also Clerical employment/occupations;
Telecommuting/telework
Policy recommendations
adaptive job transitions, 177
data and research nceds, 181
design, implementation, and application of
technology, 177-178
education, training, and retraining, 172
employment security and flexibihity. 173
expansion of job opportunities, 175
health concerns, 179
worker participation in implementation of
technology, 178-179
Postal clerks
emplo) ment levels, 21, 91, 94, 103,
117-118
munorities employed as, $2
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Printing and publishing inaustnes

clencal employment n, 91,95, 98,
113-114
female work force, 30-31
histonical patierns of technological change
in, 29-32
home-based workers, 145
innovations n, 30-31
job segregation in, 29-32
Productivity
employment levels and, 15-17, 81-82
gamns from new technology, 64, 82-83. 109,
156-157, 174, 176
growthin, 13
nnovations increasing, 14, 64
measures of, 14, 143-144
monitoring, 143-144
office automation and, 36-37, 82-83, 123
wages and, 149
Projecton Connecticut Workers and
Technological Change, 128
Projections
accuracy of, 70
Bureau of Labor Statistics, 63, 71, 104-117,
123-125, 143, 180
data availability for, 66-68, 179-180
demand for workers, 81-83, 174-175
Huntand Hunt, 103-109, 112-118
labor force participation rates, 70-73
labor supply, 79-81, 174
largest projected clenical 10b growth for
women, 121-122
Leontief-Duchin, 1, 62, 108-111
levels of clerical employment, 21
occupational shifts in clenical work,
111-123
overall employment growth, 103-111
of panel, 167-170, 172-175
problems in. 63-65. 69, 109-110
unemployment, 83-86
women’s wages, 18-19
see also specific industnies and occupations

Q

Quality of employment
assessment of, 67-68, 131-136
biases in assessing, 132-136
changes in, see Deskilling; Skill-level
changes
concemis about, 17-18, 127-128
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critena for assessing. 129-131

definition of. 129-131

economic constderations in. 131, 148-150.
154, 156-157. see also Job secunty

employer benefits tn ensunng. 154-155

eq. ‘ment age and, 140

impr vem~nis 1, 17. 44, 60

management's role 1n enhancement of!,
153-154

occupational mix changes. 129

rezommendations of pane! for monitonng
heaith concerns. 179

sources of info .nation on. 131-136

word processing effects on., 34, 140-141.
see also Office automation

see also Job content: Job satisfaction;
Working conditions

Quality of Employment Survey, 67, 131, 180

R

Recessions. employment effects of . 87, 92,
97.99. 124
Recommendations. see Policy
recommendations
Retail industry
career opportunities. 51
cash register innovations and
computerization. 49. 51
clencal staffing ratios. 96-97
deskilling 1, 52. 137
employment growth, 15. 50, 123
food sector trends. 49, 51-52
growth in clerical employment. 96-98.
101-102
occupational shifts. 49-50., 52
structural changes in. 48-49.51-52
turnover rates. 51
umonization, 51-52

S

Sales workers. see Cashiers
Seasonal employment. 51
Secretaries

blurring of lines between managers and. 11,

35
deskilling of. 17, 35. 137. 142
diverse duties of. 33
growth rates for. 90, 115, 118, 120-121

INDEX

number of, 3, 4, 33-34, 37-38. 67, 90. 93
replacement of by paraprofessionals, 35
word processtng impacts on, 11, 34-37, see
also Office automation
see also Clerical employ ment/occupations
Service sector employment
clencal staffing ratios. 96
employment levels, 97
growthn. 13, 15-16, 21, 102. 104
see also specific industnes and occupations
Sex segregation n employment
career mobtlity and. 19
in data processing, 40
extent of, 19-20, 80
1n on-the-job training, 22, 46
in printing and publishing. 29-31
in retail ir Justry, 50
in wages. 18-19, 80
see also Barriers to employment. Equal
employment opportunity laws
Sex stereotypes, 22, 23
Shifts 1n employment, see Cccupational shifts
Skill-level changes and mismatches. 17. 60,
82-83.136-139. 141, 168; see also
Deskilling
Social Secunty Admrnustration,
implementation of technology by, 157
Stenographers, employment levels. 4, 21, 83,
89.91.93.118,120
Swedish Act of Codetermination. 160

T

Tabulating machine operators. 89
Teachers” ardes
growsthn, 88.90. 112, 120-12t
minonty employment as. 92, 95
Telecommunications
automatic dialing. 27-28
automatic switching. 10. 27-28, 103
clerical employment in, 98: see also
Telephone operators
effects on information processing jobs. 10
equipment snnovations. 9-10, 24-27
histoncal patterns of technological change
in. 25-29
occupational shifts in. 28. 82
productivity and employmentin. 15
projected developments 1n, 10, 29
Telecommuting/telework. 144-147
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Tetephone operators
employment trends, 15, 27-28, 89, 91. 94,
103, 111, 117-118, 120
monitoring performance of, 17, 27
Temporary help industry, growth projections.
122
Training needs, 13, 172, see also Educational
needs and requirements: On-the-job
training
Tumover rates
department store industry. 51
women workers, 23, 27, 60-61, 171
Typists
growth rates, 88. 90, 116. 120
minorities employed as. 92-93
number of, 3,4, 21,90
see also Office automation

U

Unemployment

cyclical increases 1n, 16, 84-87, 109

projections, 83-86

public policy impacts on. 85

rates for nurses, 53

solutions to, 85, 175-177

structural, 84-85, 111, 125

transitional, 175

types, 83-84

see also Job displacement

Unions

Communications Workers of Amenca, 29

International Typographical Union, 30-31

negotiated technology agreements, 162

Norwegian Bank Employees Union.
164-165

Office and Professional Workers, 38

retail industry activities of , 51-52

role in adoption of new technology. 153.
160. 162-165

Service Employees International Union. 44

State. County. and Municipal Workers of
Amenca, 39

technology change commuttees. 29, 163

United Federal Workers, 38

United Food and Commercial V orkers,
51-52

women's access to. 22

Women's Trade Union League. 27

215

U S. Nanonal Commission on Technology.
Automation, and Economic Progress.
16-17, 127

A4

Video display termunals (VDTs), 17, 44, 68,
128. 134~135. 154, 156. 179: see also
Ergonomics

w

Wages
two-tier, collective bargaining for, 52
see also Earmings and wages
Wholesale trade, employmentin, 97, 100.
102, 110, 123, 147-148
Women's employment
clencal occupations, see Clencal
employment/occupations, and specific
occupations
differential effects of technology on. 18-23,
32-48, 125-126. 168-169
earnings and wages, 18-19, 38, 80, 83
economic considerations ir, 65. 80, 87
educaticnal attainment and, 75-79,
169-170, 172
expansion of opportunities for, 64-65.
173-175: see also Barners to employment
family responsibilities and, 19, 22-23,
145-147, 171
in financial industry. 40-44
1n insurance industry, 52-58
location of work and, 22. 44, 86
in nursing, se¢ Nurses/nursing
occupations with largest projected growth,
121-122
on-the-job training, 22, 46, 171
n printii.g and publishing, 29-32
by race/cthnic ongin, 93-95
in retail trade. 3¢
sex segregation in, 19-20, 22, 29-31. 46,
80
stress 1, 132-134. 144, 151
supply of workers, 68-79: see also Labor
force participation rates
1n telecommunications, 25-29
tumover rates. 23, 27, 60-61. 171
in unions, see Unions
see also Participation 1n 1..00r force:
Projections; and specific occupations
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Word processing
assessing use of, 66-67
classification of. 66
employment increases due to, 11
tragmentatior of jobs by, 137
impact on secretanes, 11, 34-37
productivity impacts of, 36, 82, 109
social organization of. 139-140
variety of tasks in. 140-141
see also Office automation

Worker .atisfaction, s## Job satisfaction

23

3

INDEX

Working conditions
health concerns. 134-135, 144, 147-148,
168. 179
home-based clerical work. 145-147
physical. 130, 147-148, 151-152, 154
sociat, 130-131,155
stress, 17, 27, 55-56. 132-135. 144
see also Ergonomics: Monitorine employee
performance: Quality of employment;
Video display terminals
Working Women Education Fund. 17
Work-Iife expectancy. 75
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