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1
Overview

There is widespread concern about clerical employment
trends today, largely because of the fears of office automa-
tion. Some are concerned about the 7:mployment impacts of
office automation because they are impressed by the poten-
tial labor displacing capabilities of the new technologies.
Others are worried about any threat that the new office
technologies may pose for women's employment oppor-
tunities. If office automation eliminates these traditionally
female jobs, there may be even greater problems ahead for
women in the labor market.

Actual trends in clerical employment in the first half of the
1980s fueled these concerns. At roughly the same time that
microprocessor technology was capturing the public im-
agination, clerical employment began to decline. Was this a
coincidence? Do the new word processors, enhanced
telephone capabilities, electronic mail and dictation systems
represent revolutionary technological change for the office?
What do these new technologies portend for clerical employ-
ment in the future?

The decline in clerical employment and the growing in-
terest in office automation occurred at the same time that the
economy suffered through the deepest recession since the
1930s. Unemployment levels rose to unprecedented
postdepression levels. Are these events causally related?



2 Overview

Which is cause and which is effect? Are clerical workers go-
ing the way of farm workers, becoming so productive that
they worked themselves out of their jobs?

Clerical jobs are important because they are the most
numerous occupational group in the economy. They are also
important because they present entry opportunities for
young workers, disadvantaged workers, or those reentering
the labor force after an absence of some kind. Over the
years, one of the most productive training outlets for
employment and training programs for disadvantaged
Americans has been clerical work. Are these entry channels
to be choked off now by machines that replace clerical
workers?

This monograph reviews trends in clerical employment
over the last 30 years in a search for indireci. c-.'idence of the
impact of changes in process technology on clerical employ-
ment levels. The indirect approach to studying technological
change is necessary because the information required to con-
duct a more rigorous investigation is unavailable. In the
absence of data on capital inputs or clerical output, existing
employment data are carefully analyzed to provide a picture
of clerical employment changes through time.

Specifically, clerical employment trends from 1950 to
1980, and from 1972 to 1982 will be examined. The intent is
to secure some understanding of the clerical employment im-
pacts of technological change during the first computer
revolution of the 1960s and 1970s. This should aid in assess-
ing the likelihood of significant technological displacement
among current clerical workers accompanying the new
microprocessor-based office technologies of the 1980s.

The monograph also investigates the broad economic
determinants of recent clerical employment changes. The in-
fluence of industry occupational structure and industry
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employment trends on clerical employment totals is examin-
ed. Changes in occupational employment patterns within
particular industries are examined for possible association
with technological changes. Evidence of the direct impact of
technological change on office employment levels is sought
for the finance and insurance industry, reputedly the most
advanced user of office automation systems and the heaviest
employer of clerical workers in the economy.

A review of prominent forecasts of clerical employment is
also offered. The obvious purpose is to provide information
about other researchers' expectations about clerical employ-
ment trends. It also provides an opportunity to examine the
way in which assumptions about technological change and
its employment impacts for the future have shaped those
employment forecasts.

The monograph does not try to assess the influence of
other important factors that will determine future labor
market outcomes for clerical workers. In particular, there is
no consideration of future supply issues. If female labor
force participation rates continue to rise as they have in the
past, the issue of job creation for women will be of even
greater significance. On the other hand, if women increase
their penetration of nontraditional female occupations, the
number of females seeking clerical positions in the future
may decline. Whether men are more likely to begin to look to
clerical positions for career opportunities in the future
presumably depends on labor market developments for
clericals, as well as the job outlook in more traditional male
occupations.

Clearly these considerations are crucial to understanding
whether the supply and demand of clerical workers will be in
approximate balance in the labor market of the future, but
this question is beyond the scope of the present volume. We
seek only to (1) illuminate past trends in clerical employ-

14
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ment, (2) investigate the causes behind those trends, with
particular attention to technological change, and (3) critical-
ly evaluate existing clerical employment forecasts. It is hoped
that this review will help to narrow the range of uncertainty
about the probable future impact of technological change on
the demand for clerical employment.

This first chapter will provide an overview of the issues.
Questions will be raised about the causes of recent trends in
clerical employment. A discussion of the meaning of clerical
automation will also be offered. Possible employment im-
pacts of technological change will be outlined and offsetting
tendencies considered. The chapter will conclude with some
cautions about the comparisons that must be made between
dissimilar data sources.

Chapter 2 presents the best available data on the historical
employment patterns of clerical workers. It begins with a
discussion of some of the difficulties in measuring occupa-
tional employment. Then the chapter presents the data base
on occupational employment for clerical workers. The
number and types of clerical jobs are discussed, as is the
demographic makeup of the clerical workforce. The long-
term trend in employment from 1950 to 1980 is presented
first. It is followed by a brief discussion of more recent
trends using annual data from 1972 to 1982. Finally, the
trends in demographic characteristics of clerical workers are
described.

Chapter 3 describes the employment trends for individu al
clerical occupations in some detail. The clerical occupations
are divided into relatively homogeneous subgroups and both
long-term and recent trends are reviewed, together with the
demographic composition of the occupation and speculation
on the past impacts of technological change. Chapters 2 and
3 are complementary in the sense that they both examine the
same basic data. Chapter 2 concentrates on overall trends

15



Overview 5

while chapter 3 takes individual clerical occupations as the
focus of attention.

Chapter 4 investigates the detinninants of clerical employ-
ment. It concentrates on clerical employment by industry
and the role that industry growth trends play in explaining
the expansion of clerical employment. The industry staffing
ratio is developed as a tool to aid in this analysis. Then the
specific question of technological change in the office and its
impact on clerical employment is explored. Chapter 4 con-
cludes with an analysis of the contributions that general
economic growth, differential rates of industry growth and
changes in occupational staffing ratios have made to overall
clerical employment trends.

Chapter 5 reviews the major recent forecasts of clerical
employment levels in the future. The national occupational
projections program at the Bureau of Labor Statistics is ex-
amined, and other noteworthy forecasting efforts are also
considered. The focus is on the way in which assumptions
about technological change impact the employment projec-
tions for clerical workers over the next decade. In the con-
cluding chapter, the findings are reviewed and more global
interpretations are offered of the determinants of clerical
employment levels, both past and future.

Oveniew of Clerical Employment Trends

Clerical jobs are the largest single occupational group in
the economy; they are also one of the most diverse. General-
ly, people use the term "clerical workers" to refer to the
traditional office occupations. Secretaries, typists,
stenographers, file clerks, office machine operators and
receptionists do make up a large proportion of all clerical
workers. But bookkeepers and bank tellers are also clerical
workers, according to the U.S. Bureau of the Census, as are

16



6 Overview

bill collectors, insurance adjusters, postal clerks, expediters,
dispatchers, and teachers' aides. While this listing is not ex-
haustive, it is indicative of the great variety among clerical
jobs throughout the economy.

The tremendous growth in the number of clerical workers
in the U.S. is well known, but the true magnitude of this ex-
pansion cannot be appreciated without comparing it to the
growth in total employment. Figure 1.1 shows that the pro-
portion of clerical workers to total employment has doubled
in the last 40 years. In 1940, just under one employee in ten
was a clerical worker. By 1980, this proportion had risen to
one in five.' One of the most stimulating questions about
future employment is whether this trend will continue. Such
questions derive naturally from early disappointment with
labor market results of the 1970s and early 1980s, but they
are driven primarily by the developments in office
technology of the last few years.

The first "computer revolution" in the 1960s was expected
to impact clerical work adversely as well. Despite the fact
that the dire consequences predicted by some for clerical
worker employment in the 1960s did not materialize, these
fears have been aroused again in the 19805.2 Those who are
convinced that this time the fears are well founded base their
case primarily on the introduction to the office of
microprocessor-based technologies. The incredible reduc-
tions in the cost of computing power, combined with the
reductions in bulk made possible by microprocessor
technology, may possibly constitute a new revolutionary
development.

Those who expect that automation will stop the long-term
growth in clerical employment cite the apparent reduction in
the rate of increase in the proportion of clerical workers.
This can be seen in figure 1.1 as well. While the clerical pro-
portion of all employment rose almost linearly from 1940 to
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1970, there is a slight reduction in the rate of increase be-
tween 1970 and 1980. Is this the beginning of the end of
clerical employment growth?

Figure 1.2 helps illuminate the cyclical component in
employment movements and shows how this can confuse the
issue of the secular trend in clerical employment. Figure 1.2
indicates the growth in both clerical and total employment
annually from 1958 to 1984.3 Employment figures are
reported in the form of index numbers to facilitate com-
parison between the two series. Using 1958 employment as
the base, the index numbers indicate the growth in clerical
and total employment over the levels in the base year.

The more rapid rise in clerical employment over most of
this period is readily apparent in figure 1.2. However, the
similarity in the employment trends since the last cyclical
employment peak in 1979 is also indicated. Still, the absolute
decline in clerical employment from 1981 to 1982 is the only
time this has happened in the last quarter century (discoun-
ting the 1971 data anomaly). Generally, in recessionary
periods production worker employment declines but clerical
employment only slows in growth. Total employment move-
ment then depends primarily on the severity of the change
for production workers. In the 1975 recession, for instance,
total employment declined while clerical employment con-
tinued to rise, although at a slower rate.

Figure 1.3 shows the proportion of clerical employment to
total employment on an annual basis from 1958 to 1984, thus
reflecting both the trends shown in figure 1.2. When total
employment declines and clerical employment rises, the
clerical proportion rises very rapidly as indicated in figure
1.3 for 1975. It is obvious in figure 1.3 that the rate of in-
crease of clerical workers relative to all employment was
much slower in the 1970s than it was in the 1950s. a

19
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What is even more apparent is the stagnation in the pro-
portion of clerical workers since 1980. Clearly, clerical
workers did not fare as well in the last recessionary period as
they did earlier. It is less clear what the downturn in the
clerical proportion in 1984 means. Such a decline has been
typical of recovery periods in the past (as in 1976-77) when
the number of production workers rises rapidly to restore the
prerecession balance between production and nonproduction
workers (including clericals). Whether the trend of the early
1980s is something different remains to be seen.

Figure 1.4 shows the employment ratio of clerical workers
to managers and administrators reported in the Current
Population Survey (CPS) from 1958 through 1982. Since
these are aggregate figures, it would be risky to attach any
particular importance to the actual numerical value of the
ratio, but the trends are very suggestive. Figure 1.4 shows
that the ratio of clericals to managers in the entire economy
rose dramatically through the 1960s, reaching a plateau by
the end of the decade. This ratio held very nearly constant
through the 1970s (ignoring the 1971-72 distortion caused by
conversion to Census benchmarks). However, the ratio has
fallen slightly since the beginning of the recessionary period
in 1979-80. This evidence is certainly not inconsistent with
the hypothesis of a significant change in the employment
trends of clerical workers in the last few years.

The last issue to be discussed in this overview is the extent
to which clerical jobs are also female jobs. Is it a coincidence
that the expansion of clerical employment occurred
simultaneously with the expansion of female labor force par-
ticipation rates? To what extent have female job oppor-
tunities been linked to the expansion of the clerical
workforce?'

Figure 1.5 shows that the overwhelming majority of
clerical workers are in fact female, and that this is even more

22
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true today than it was 30 years ago! From just over 60 per-
cent female in 1950, the proportion grew to nearly 80 percent
by 1980. A closer examination of individual occupations
later will show that this reflects the relative growth trends
among clerical jobs as well as the increasing supply of female
labor. But it is clear that clerical jobs are more than ever
women's jobs.

With this introduction to clerical employment trends, let
us turn to the issue of clerical automation and the question
of whether automation may cause the future of clerical jobs
to look much different from the past.

What is Office Automation?

It is necessary to develop a workable definition of office
automation to explore its impacts on clerical workers. In
manufacturing, it is common to describe automation as the
performance by a machine of a work task previously done by
a human worker. The key point is that the machine has
eliminated the worker entirely from the process rather than
simply extending the capability of the worker. Thus,
mechanical transfer devices move parts from one worksta-
tion to another without human intervention, and automatic
feeders are capable of inserting parts into a machine for pro-
cessing without the aid of a human operator.

Applying this notion of automation from manufacturing,
office automation would then be the elimination of clerical
work tasks through the utilization of capital equipment. In
fact, in the past 40 years or so hundreds of thousands of
clerical jobs have been eliminated through automation,
telephone operators replaced by automatic switching units,
stenographers by office dictation equipment, and so on.
More recently, computer software is being used to determine
the appropriate price for an insurance policy, a job task

2
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which was once done manually by a clerical specialist called a
rater, and automatic mail sorting devices are reducing the
need for mail clerks. There is no doubt that automation is
eliminating some kinds of clerical jobs.

Although this notion of office automation provides a
useful beginning and certainly constitutes one aspect of of-
fice automation, it is much too narrow a perspective. In
broader terms automation is the process of substitution of
capital for labor, which ultimately results in higher labor
productivity. From an analytical viewpoint there appears to
be no justification to limit the idea of office automation to
fully automatic devices. As one example, word processors do
not eliminate the manual keystrokes entered by a human
operator. However, they may improve the efficiency of the
process and thereby eliminate the need for some clerical
workers, all other things equal.

In this monograph, office automation will be interpreted
broadly as any technological change which enhances the pro-
ductivity of clerical workers. There are many reasons for
utilizing such a broad definition of office automation. First,
clerical jobs encompass a wide variety of positions, many of
which are not located in offices. This implies a tremendous
number of different kinds of capital equipment that may be
used by clerical workers as a group. Therefore, it would be a
mistake to define office automation narrowly, in terms of
particular machinery. Clerical jobs and the machinery and
equipment that are used in those jobs are very diverse.

Second, this broad definition of office automation
facilitates the examination of the overall results which have
been achieved by the utilization of office hardware. This ap-
proach is the most consistent with the historical review of
employment trends in clerical occupations. It will be seen
later that precious little hard data are available on office
automation equipment, so it is extremely important to make
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16 Overview

the maximum use of the employment data which are
available. The broadest possible perspective on office
automation is therefore encouraged.

Finally, even if detailed data were available on office
automation, it would still be critical to examine actual out-
comes rather than intentions or the technical potential of the
equipment. Many clerical jobs tend to be relatively unstruc-
tured, and there is no reason to think that the absolute
technical potential will be realized. It is also well known that
vendors and those responsible for implementatioa decisions
within firms have a self-interest in being optimistic about the
capabilities of office automation.6

Technological change in the office has been occurring for
a long time and has involved numerous types of capital
equipment. Nevertheless, an assessment of the overall trends
in clerical employment should reveal the impacts of recent
improvements in office automation, provided they are suffi-
ciently dramatic and adequately diffused. If this technology
is truly revolutionizing the productivity of the office, some
employment impacts should be apparent in the last few
years. According to one survey, nearly one-fourth of
secretaries may have had direct access to a word processor by
late 1982, while just over one-sixth may have had access to a
personal computer in the office.' Clearly the continued dif-
fusion of office automation equipment since 1982 should
have begun to impact employment levels significantly if such
dramatic effects actually exist.

The popular press is full of the wonders of current office
automation technologies. Taking some of these treatments at
face value, the "paperless" office is just around the corner.
Fully automatic correspondence systems that can take raw
dictation and turn it into finished text, properly formatted
and polished, seem only a matter of months away. In fact,
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the capabilities of current office automation are impressive,
but nowhere near what the futurists would have us believe.

There are two key aspects of tcday's office automation
systems: computing power and communications. At the
heart of these systems is the computer, including the
peripheral devices for input and output as well as the soft-
ware which makes the system operate. The computer is not a
new piece of technology, but it has become radically smaller
and more powerful over the years and definitely much less
expensive. Thus, in contrast to the mainframe computer
revolution of the 1960s, the excitement today is about the
minicomputers and microcomputers which are invading both
our offices and homes. There is no doubt that the diffusion
of computers beyond centralized data processing centers is
putting enormous computational power in the hands of more
and more people.

Adequate data on computer sales, as in other areas of of-
fice automation, are hard to come by. Some consulting firms
maintain such data bases. But the reliability of the data is
unknown, it tends to bc expensive to access, and even when
access is granted, the user is generally not permitted to
publicly disseminate the data for proprietary reasons.
Another potential source of data on computers is the current
industrial reports program of the U.S. Department of Com-
merce. They maintain data on computer sales but it is limited
to the shipments of domestic manufacturers.

The ideal data base on computers would contain informa-
tion about the actual population of computers in use by in-
dustrial sector within the U.S. Unfortunately, that type of
data is not available at all. The Computer and Business
Equipment Manufacturers Association (CBEMA) does
publish data about the domestic consumption of computers.
The data are maintained separately for microcomputers,
minicomputers, and mainframe computers, where the
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distinctions are a function of price and computational
power. Microcomputers are those priced from
$1,000-$20,000, minicomputers from $20,000-$250,000, and
mainframes $250,000 and above. Although the specific com-
putational power parameters are not reported and the
reliability of the data is unknown, the CBEMA data appear
to be the best available for our purposes.

The domestic consumption of micro-, mini-, and main-
frame computers from 1960-1984 is reported in table 1.1.
Domestic consumption includes all sales, foreign and
domestic, made to U.S. users. It attempts to capture import
sales of foreign firms but excludes the export sales of U.S.
manufacturers, i.e., it is the U.S. market for computers. The
data are reported in unit terms rather than dollar terms
because that may be the best indicator of the impact of com-
puters on the workforce.'

According to table 1.1, the growth of mainframes (price of
over $250,000) has averaged a little under 8 percent per an-
num for the entire 24-year period. It is interesting to note
that this category of computer, which remains the backbone
of the industry, has proven quite susceptible to the vagaries
of the business cycle. Unit sales declined in 11 of the 24
years. There were peak years in 1967, 1973, and 1981.
Moreover, the absolute sales of 14,000 units in 1972 out-
distanced the 1981 peak of 10,700 units by some 30 percent.

In contrast, the sales of minicomputers (priced from
$20,000 to $250,000) have increased in every year that
CBEMA reports the data except 1983. The annual growth
rate exceeds 33 percent. However, the decline in 1983 cer-
tainly seems to demonstrate the cyclical sensitivity of
minicomputer sales as well. But it is the sales of microcom-
puters (priced under $20,000) that have been truly astound-
ing. The annual growth in unit sales from 1975 to 1984 was
just under 100 percent. Of course, that growth rate is partly a
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result of the small base of micros in 1975. Nonetheless, the
overall sales gain from 1981 to 1984 was still a very healthy
77 percent annually, bringing the size of the total market to
2,140,000 units. It is not known how many of these
microcomputers were sold to business firms and how many
to the home market.

The data in table 1.1 raise the interesting question of the
susceptibility of the microcomputer market to the business
cycle. This may be important in terms of office automation
because it is these smaller, cheaper computer systems which
are the focus of the current interest in office automation.
This question is extremely apropos today because the
popular media currently are rife with reports about the
slowdown in computer sales.9 In fact, one popular business
magazine expects that 1985 sales of computers to business
firms will exceed 1984 sales by a meager 3 percent, and it is
projecting 1986 sales growth of only 5 percent (Fortune
1985).

There are no hard data about which sectors of the com-
puter market are being affected by the current slowdown in
sales, but it appears that the slowdown is relatively broad-
based. According to the CBEMA data, mainframe sales
began to decline in 1982 and minicomputers dropped in
1983. A firm such as Wang, which has specialized in the of-
fico automation market, actually furloughed workers for the
first lime in corporate history in 1985. Obviously, it is ex-
tremely difficult to hazard a guess about how long the
slowdown will last. As early as May 1984, one consulting
firm (Stanford Research International 1984) released a study
that suggested the long-term market for microcomputers in
business had been vastly exaggerated.

Since 1984 and 1985 have been reasonably good years in
terms of economic growth generally, this slowdown in com-
puter sales, whatever its magnitude, is occurring during the



Table Li

Domestic Consomplion of Microit Mini., ud Mainframe Computers. 196041984

Year Units

Micros

1960 NR

1961 NR

1962 NR

1963 NR

1964 NR

1965 NR

1966 NR

1967 NR

1968 NR

1969 NR

1970 NR

1971 NR

1972 NR

1973 NR

1974 NR

Percent

change Uts

Minis

NR

NR

NR

NR

NR

NR

NR

NR

NR

MR

NR

NR

NR

NR

Mainframes

Percent

change Units

NR

NR

NR

NR

NR

Percent

change

NR 1,790

NR 2,700 50.8

NR 3,470 28.5

NR 4,200 21.0

NR 5,600 33.3

260 NR 5,350 -4,5

385 48.1 671250 3515

720 87.0 11,200 54.5

1,080 IQ 91100 -18.7

1,770 6319 6,000 -34.1

2,620 48 0 5,3 -5.0

2,800 6.9 7,600 3313

31610 28.9 10,700 40.8

5,270 46.0 14,000 30.8

8,880 683 8,600 -38.6
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1975 5,100 NR 11,670 3 L4 6,700 -22.11976 25,800 405.9 17,000 45.7 6,750 0.71977 58,500 126.7 24,550 44,4 8,900 31.91978 115,660 97.7 29,550 20.4 7,500 -15.71979 160,000 38.3 35,130 18.9 7,200 -4.0
1980 250,500 56.6 41,450 18.0 9,900 37.51981 385,100 53.7 44,100 6.4 10,700 8.11982 735,000 90.9 47,820 8.4 10,600 -0.91983 1,260,000 71.4 45,420 -5.0 9,9851984 2,140,000 69.8 72,130 58.8 9,875

SOURCE: Computer and Business Equipment Manufacturers Assoc ation, Computer and Business Equipment Marketing and Forecast DataBook, 1985, p. 87. Data for 1984 from telephone conversation.
NOTE: Micros, $1,000-520,000; Minis, $20,000-5250,000; Mainframes, $250,000 and above.
NR - Not reported.
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recovery phase of the business cycle. It is happening exactly
when most computer industry optimists had expected an ex-
plosion in computer and office automation sales. The cur-
rent situation certainly does not give much credence to the
position that the microcomputer revolution is impervious to
economic conditions.

The current slump in the computer market demonstrates
once again the natural tendencies of firms and individuals to
be overoptimistic about the possibilities for and the
capabilities of new technologies. It seems that only through
experience do we modify our overoptimistic expectations
about the future. The lack of hard data and the limited ex-
perience with the new technologies also contribute to wide
swings in our expectations about these systems.

The second key aspect of office automation technologies
today is communications. Within an individual computer
system the goal is to be able to input commands, data, or text
by voice or by optical scan devices. These changes would,
obviously, significantly reduce the keying of data. Across
computer systems, the goal is to achieve effective, flexible
communications. Users would be able to easily talk with
mainframes and access the large data bases which are main-
tained on those systems. Ideally, users would also be able to
interact with other users, regardless of hardware or software
selection.

The problem with communications technologies today is
that only part of these systems are available now and their
capabilities tend to be limited. For example, voice input
devices are still in the experimental stages, except for a few
specialized applications. Voice input systems can be con-
structed today that understand a very limited vocabulary,
but may only recognize one individual's voice. Today's voice
input systems would be particularly inappropriate for the of-
fice with its myriad interactive tasks and people. Obviously,
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it is very difficult to talk about diffusion of syste s which
are still experimental

Computers today are being interconnected in what are
known as local area networks (LANs). That is the buzzword
in the trade press in 1985. These systems are not yet very flex-
ible, however. They enable certain makes of computers to
communicate with each other, perhaps a micro to a main-
frame to access some particular data base or software
package, but there is a bewildering array of incompatible
computer hardware and software on the market which is
hindering these changes. LANs may also support com-
munication between workstations by using electronic mail,
but the system may be limited by the lines of text that can be
transmitted and it is not likely that it will accept graphics. It
should also be remembered that even this level of com-
munication becomes impossible if one is trying to access
another computer not on the hard-wired LAN.That is not
meant to deny the existence of long distance communication
using moderns and ordinary telephone lines. These com-
munications are primitive and restrictive, however, com-
pared to the capabilities required to gain wide acceptance by
the business community.

It is fair to conclude that the diffusion of the newer com-
munications systems is currently lagging the diffusion of
micros and minis by a wide margin. In fact, one of the ex-
planations being offered for the current slowdown in com-
puter sales is that firms are trying to determine how they are
going to tie together dissimilar hardware and software
systems that were purchased before the potential for inter-
connectivity was recognized. It remains to be seen when
LANs will reach the level of acceptance of the ubiquitous
personal computer.

It should not be surprising that some optimists are
trumpeting the new communications technologies as finally
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heralding the paperless office of the future. Others are not so
certain. In any event, there seems to be no doubt that thus
far computers have created a veritable mountain of paper
reports. It is also clear that we have required a growing army
of clerical workers to cope with the paper avalanche.

Potential Employment Impacts of Office Automation

Technological change is frequently classified as either a
change in process or product technology. Process technology
refers to the machinery and equipment and the associated
production techniques which are used to pI...rduce individual
goods and services. Product technology, on the other hand,
is that technology which is embedded in the final good or ser-
vice itself. Thus a given change in knowledge might be ap-
plied to changing the nature of the final product, or to
changing the way in which the product is produced.

In many cases the distinction between process technology
and product techuology is artificial. Changes in the nature of
a product frequently have important implications for the
process used to create it. And changes in the method of
manufacture also generally lead to changes in the product
itself. These issues are even more complex when dealing with
office automation, since the product (office output) is not
normally sold on a market. Nevertheless, the distinction is
useful analytically.

Office automation is like other process technological
change in that it is designed to enable workers to produce
more output in a given amount of time (higher labor produc-
tivity). When the productivity of labor rises, however, there
are a number of possible outcomes with very different conse-
quences for employment levels. The specific outcome is
determined by the nature of the technological change itself,
but also by the conditions in the firm and industry where the
change occurs, the labor market conditions when the
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technology is applied, the overall economic and regulatory
climate, and other factors.

For example, if a new process technology is introduced
that significantly increases labor productivity while total out-
put is constrained to a fixed quantity for any reason, ob-
viously some redundancy has been created in the labor input.
The desired output can be produced with fewer than the cur-
rent number of workers. Under these circumstances, one can
expect to see workers displaced from these jobs (laid off).
However, if the normal voluntary turnover of workers oc-
curs more rapidly than the redundancy created by the
technological change, there would be no necessity for
displaced workers. Of course, the number of job oppor-
tunities in the aggregate might be reduced, but none of the
current employees would have to leave their jobs against
their will.

On the other hand, output is rarely fixed in an absolute
sense either at the firm or industry level. Thus the situation is
usually much more complicated than the simple example
above. The question of employment impact then depends
partly upon the strategy of the firm and the conditions in the
market in which the firm's output is sold. If it turns out that
the new technology reduces the costs of production (not
always obvious), the firm adopting the new technology has
derived an advantage over its competitors.

The firm then faces a choice between producing the old
output level at lower cost and higher unit profit, or trying to
expand output to gain a larger share of the market. If the
firm chooses to expand output in a competitive market, it
will likely have to either lower the price or in some way offer
more value for the same price as other firms. In either cir-
cumstance, the firm's profit margin per unit would decline,
but the firm would hope to sell enough extra units to more
than make up the difference.
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If the firm chooses to lower the price and produce more
output, clearly the number of workers needed will rise. This
will mitigate the original displacement effect of the
technological change. Whether more workers or fewer
workers are required on balance depends in part on the price
elasticity of demand for the output of the firm. If demand is
relatively inelastic (not very responsive to price changes),
there may still be displaced workers even though the firm's
output expands. If demand is elastic, the net effect on
employment depends on the relative sizes of the productivity
impact and the quantity of output impact. Of course, normal
labor turnover still plays a role in determining how likely
previous employees are to lose their jobs.

If the firm chooses to try and make its product more at-
tractive in quality or tries to differentiate its product in some
way (nonprice competition), the situation is much the same.
The number of workers required will rise, although they may
not be of exactly the same occupation or skill level if they are
producing different products or services. For instance, if the
firm chooses to raise the quality of the product, they may re-
quire more supervisors, more inspectors, or more highly
skilled production people. On the other hand, if they are suc-
cessful in increasing the demand for their product, the
number of workers needed to produce the basic output will
rise once again. As before, the net effect depends on whether
the productivity impact dominates the output impact.

This general conceptual framework is shown in figure 1.6.
Changes in process technology are presumed to lead to in-
creased labor productivity. The net impact on labor input
levels is conditioned by changes in the quantity of output,
the quality of output, and product changes. Even if there is a
net reduction of labor input, the possibility of involuntary
layoffs is mediated by normal (voluntary) turnover, and also
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Figure t6
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by the possibility of policy initiatives such as early retirement
bonuses (induced turnover). Thus the final labor displace-
ment impact (layoffs) of changes in technology are not ob-
vious from the productivity impact.

If a technological innovation confers a substantial
economic advantage on the firm, its competitors will adopt
the new technology as well. So it is necessary to move up to
the industry level to analyze the probable employment im-
pacts in the longer run. At the industry level, the employ-
ment level is less affected by interfirm competition than by
economic fundamentals. If the average price for the industry
is reduced by a process technological innovation, total out-
put can be expected to increase since consumers in the ag-
gregate generally purchase more at a lower price. This is
because there are usually opportunities to substitute among
different products in competition for the consumer's dollar
(the substitution effect). In addition, there is the obvious im-
pact of having more real income if prices decline (the income
effect).

But there is another reason to expect that demand for the
output of the industry, and therefore employment levels,
may increase. Since consumers' incomes tend to rise through
time with general economic growth (from rising labor pro-
ductivity), there is a natural growth in the demand for the
output of the industry from income increases. These changes
are summarized in the income elasticity of demand for the
product. Some types of goods and services tend to have very
high income elasticity of demand; that is, the quantity of
goods sold rises more rapidly than income. Other kinds of
products have low income elasticity of demand and do not
increase significantly in sales when incomes rise. Of course,
any output increase from rising incomes would also tend to
ameliorate the labor displacing effects of technological
change in the industry.
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A number of these concepts are important in evaluating
the probable employment impacts of office automation
technology. As discussed in the previous section, office
automation can be regarded as the general substitution of
capital for labor in the production of office output. Under
the assumption that office automation has the potential to
significantly increase the productivity of office workers,
what employment effects can be expected?

First, it is clear that in the office, output is very hard to
measure. Clerical workers do a number of different tasks,
and many of them are sufficiently abstract or irregular that it
is not a simple matter to count how much was produced at
the end of the day. So it is possible that part of the potential
increase in labor productivity may simply be lost to task in-
divisibilities, increased leisure on the job, or other inefficien-
cies.

Second, quantity of output changes are especially likely in
the case of increases in office productivity. The demand for
office output appears to be highly elastic, based on the last
25 years of expansion in demand." There is no obvious
reason why the microprocessor revolution should not pro-
duce the same increased demand for information that has ac-
companied the mainframe revolution.

Third, quality of output changes are also very likely with
new office technologies. This is partly because the relevant
decisions are diffused throughout the organization and part-
ly because of the difficulties in measuring output. For exam-
ple, many organizations have found that word processing
technology leads to an increase in the quality standard for
typographical errors in routine correspondence.

Fourth, it also seems that the application of new process
technology to the office has the potential to change the pro-
duct substantially. Microprocessor capability in the form of
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a personal computer may change the nature of office output
by putting spreadsheet analysis in the hands of secretaries.
The possibility of including graphics and spreadsheets in let-
ters and memos through the use of integrated software may
also significantly change the type of correspondence that
leaves the office.

In the final analysis, increases in labor productivity made
possible by new office technologies will be manifested in
higher quality output and in office product changes, as well
as in increases in the quantity of output that result from
lower costs. The net impact of office automation on the level
of clerical employment is very uncertain. This is particularly
apparent since the last 25 years appear to demonstrate that
the elasticity of demand for information is rather high. As
will be shown, clerical employment has grown very rapidly
through the first quarter century of the computer age. It is
not yet obvious that current office automation initiatives
based on microprocessor technology will reverse this pattern.

Problems with Different Data Sources

There is a rather serious data problem that should be
discussed before launching into the examination of detailed
findings in this book. The problem is that there are a number
of data sources that will be used to develop the empirical pic-
ture of clerical workers and their employment patterns, and
they are not totally consistent with one another.

When the number and type of clerical jobs are described in
chapter 2, the 1980 Census will be the primary source of
data. As will be shown, because of a massive reorganization
of the occupational classification system, the 1980 Census
employment data are almost totally incompatible with Cen-
sus measurements in the past. Thus, adopting the 1980 Cen-
sus as a base for the description would automatically rule out
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consistent time series comparisons. When the desire is to
show the long-term trends in the employment of clerical
workers from 1950 to 1980, the 1970 Census is chosen as the
base because that facilitates the translation of dissimilar
Census data into roughly comparable terms.

For recent trends in clerical employment, it is necessary to
use the Current Population Survey as a data source. This is
generally consistent with Census observations, since it is
bench-marked to the decennial Census, but that also means
that there will be a break in the time series at least every 10
years. For example, there are consistent data available on oc-
cupational employment from the CPS from 1972 to 1982,
but the change to the 1980 Census occupational classification
system in 1983 renders the data noncomparable at that point.
This problem is explored in chapter 2. If there are changes in
definitions or procedures in the interim, the data are even
more problematical, of course.

In chapter 4, when attention turns to the industries in
which clerical workers are employed, it is necessary to utilize
still another data source from the Bureau of Labor Statistics
to maximize the detail that is available. Finally, when the
forecasts of future clerical employment levels are evaluated
in chapter 5, the special Occupational Employment Statistics
(OES) data base developed to support the BLS occupational
forecasting effort will be employed.

The intent of this monograph is to describe what is hap-
pening to clerical employment and, to the extent possible,
why. The goal is not to analyze the sufficiency of the
statistics." However, it is important to carefully explain the
problems with the data so that the reader can fully appreciate
the limitations and reservations that they impose on any con-
clusions that can be drawn. It is critical that the data not be
pushed beyond their capability or it is no longer possible to
tell what is fact and what is conjecture.
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For the reader who is already steeped in occupational
employment data and the problems and uncertainties
associated with them, this approach may be tiresome.
However, some readers will need the limitations spelled out
in detail. Our hope is that this has been done sufficiently well
that the reader takes away not only an understanding of
what has been happening to clerical employment in recent
decades, but also an appreciation for how fragmentary the
data are and how difficult it can be to piece together a consis-
tent, accurate picture of clerical employment trends in the
face of these limitations. With these introductory thoughts in
place, let us get on with the task at hand.

NOTES

1. These data have been adjusted rather extensively for consistency.
Thus the figures reported here do not correspond exactly with Census
figures from other sources. This issue will be addressed in chapter 2.
2. See Bowen and Mangum (1966) for the policy resolution of the ques-
tions raised in the early 1960s.

1 These data from the Current Population Survey are not adjusted for
all changes in definitions of occupations over the years. In particular, the
change-over to 1970 Census definitions in 1971 shows up as an
anomalous absolute decline in clerical employment in 1971. While data
for 1983 and 1984 have been adjusted to reflect some changes in Census
definitions, this adjustment is not complete. It is not possible to make a
complete adjustment of CPS occupational employment due to insuffi-
cient detail in published figures. A full explanation of this problem is of-
fered in chapter 2.

4. Again, the apparent drop in 1971 should be ignored as it reflects the
conversion to new Census codes rather than any actual change in clerical
employment levels.
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5. The Panel on Technology and Women's Employment of the National
Research Council has been examining these issues for the last two years.
Their report, Technology and Women's Employment, will be available
in 1986.

6. Salerno (1985) for example sugges s that computer vendors have so
aggressively promoted their products that they have significantly exag-
gerated their capabilities.

7. Honeywell (1983) survey, Table 24.

8. This is not to deny the incredible increases in computing power over
the last 25 years. But prices have come down so rapidly that a unit sales
figure gives a better picture of the diffusion of computers in general.
There also are no price indices available that correspond to the CBEMA
definitions.

9. For an example of the media reporting, the interested reader may wish
to look at the cover story entitled "The Computer Slump," Business

Week, June 24, 1985.

10. To the best of our knowledge, there are no formal estimates of either
price or income elasticity of demand for office output.

11. See Hunt and Hunt (1985) for an assessment of the data available to
study the employment effects of technological change.
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Employment Patterns
of Clerical Workers

This chapter will provide a general description of clerical
jobs and the workers who hold them. First, the difficulties in
measuring occupational employment will be discussed. Next,
the number and types of clerical jobs will be presented using
data from the 1980 Census. The emphasis will be on describ-
ing the breadth and variety of clerical jobs that exist. Then
the demographic characteristics of clerical workers will be
explored. This will be followed by a review of the trends in
clerical employment for the last 30 years at the detailed oc-
cupational level. Next, the trends in employment of clerical
workers in the decade from 1972 to 1982 will be examined.
Finally, recent changes in the demographic characteristics of
clerical workers will be briefly described.

The period 1950 to 1980 encompasses the introduction of
mainframe computers to the office, as well as the beginnings
of the microcomputer age. Thus one way to interpret the
review is as an indirect search for the employment effects of
technological change. If changing office technologies
displaced large numbers of clerical workers during the first
computer revolution, the evidence should be in the employ-
ment record of the 1960s and 1970s. Similarly, if the current
office technologies threaten clerical jobs, some evidence of
this should be found in the employment figures of the early
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1980s. This analysis is presented in the hope that it will aid in
assessing the likelihood of significant displacement among
current clerical workers accompanying the introduction of
the new microprocessor-based office technologies of the
1980s.

The emphasis in this chapter is on the entire population of
clerical workers, with individual occupations only briefly
highlighted. Chapter 2 also introduces the data sources and
discusses some of the problems of comparability across data
sources. Chapter 3 takes the individual clerical occupations
as a point of departure and examines the employment trends
n selected occupations. Both chapters use the same sources

of data, but the focus is very different. Chapter 3 looks to
the employment trends in individual occupations for illustra-
tions of the impacts of technological change while chapter 2
concentrates on an overview of the broad clerical employ-
ment trend with particular occupations noted as exceptions.
The reader who wants an overview of clerical employment
trends may prefer chapter 2 while the reader interested in a
particular occupation or group of occupations would find
chapter 3 more suitable.

Difficulties in Measuring Occupational Employment

It is not difficult to look up employment figures in a data
source and make comparisons between the number
employed in two different years. There are a number of
reasons to be cautious about the accuracy of comparisons of
employment levels in particular occupations, however. Oc-
cupational data are notoriously difficult to deal with, both
because the classifications are subjective and the
measurements are difficult to quantify. There are at least
five independent factors that can produce measured change
in the number of people employed in a particular occupa-
tion.
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First, occupational data are subject to well-known but un-
quantifiable reporting biases. Occupational information col-
lected from households is known to reflect some "title exag-
geration" due to the ego involvement with occupational
status. One example is that the number of accountants
reported relative to bookkeepers is higher in household
surveys than in employer reports. Presumably this represents
the subtle shadings of interpretation that affect
measurements of most social characteristics. However, these
biases will only cause serious problems in accurately measur-
ing occupational employment if tastes change substantially
over time, or if employment totals from different sources of
data are compared incautiously.

Second, the yardstick used to measure occupational data
inevitably must be changed over time, and this can introduce
systematic bias into the reported figures. As new jobs appear
and old ones disappear, the classificaiton system used to
measure occupational employment is altered gradually to
reflect these trends. The desire to capture new occupations is
laudable, but when the shift is made the comparability with
old measurements in endangered. A recent example of this
problem is with word processor operators.

Obviously the occupational classification systems did not
have a category for word processing previous to its
emergence as a significant category of employment. So when
word processors came along, a decision had to be made on
how to classify these workers. At first, they were classified as
typists since that seemed the most directly comparable in
terms of office procedure. But typists represent the old
technology that word processing is replacing, so grouping
them together would tend to mask this process.

Thus, a decision was made to switch word processor
operators from typist to keypunch operator in the Census
and CPS classification systems. This change was im-
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plemented in 1982 in the CPS data. It goes without saying
that this change, whether appropriate for some purpose or
not, creates severe problems of comparability of employ-
ment figures for both categories involved. While it is possible
to get around this by a special study to reconstruct a
historical series based on the new definition, such efforts are
increasingly rare with the budget pressure being experienced
in most statistical programs of the federal government.

Third is the problem of changes in job titles that may or
may not reflect changes in job content, Even if it was always
clear exactly what one wanted to measure with occupational
data (and it is not), the changing usage of job titles could still
introduce a significant bias into the measurement. An exam-
ple of this problem that is related to technological change is
the case of stenographers. The number of stenographers has
been dropping rapidly for many years. This does not reflect a
similar decline in the amount of dictation being done. In
fact, the amount of dictation appears to be on the increase.
But it does reflect the growing utilization of dictation equip-
ment by executives who formerly needed a human to take
dictation directly.

Thus a technological change (the miniaturization of dicta-
tion equipment and improvements in magnetic tape
technology) combined with changing consumer acceptance
of the new methods caused a decrease in the number of
stenographers. The people who now serve the same function
are called either secretaries or transcription machine
operators. Since the skill referenced by the term
stenographer is no longer required, the job title is dropped.
From the point of view of the skill involved, the job has
changed. From the point of view of the function, it may not
have changed in the same way or by the same amount. This is
a rather common occurrence in a dynamic, growing
economy. Technological change and other developments are
continually altering the way work is done. These subtle
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changes cannot be adequate y captured in any occupational
measurement system.

The same thing can happen when creative managers use
"job title inflation" instead of wage or salary increases to
reward employees. While this may be an acceptable tradeoff
to the employees involved, the semantic changes can cause
inappropriate changes in classification of the job, perhaps
from clerical to managerial, or from technical to profes-
sional. If there is no accompanying change in job duties, this
may be inappropriate. The point is that the changing use of
the job titles can easily confuse the measurement of occupa-
tional employment.

Fourth, as with all sample data, occupational data are sub-
ject to sampling variability. Sample statistics generally have
known sampling properties and confidence intervals can be
calculated, but this is not a factor that is readily apparent to
the unsophisticated consumer of occupational information.
It is easy to misread the degree of precision in published oc-
cupational employment figures. Some of this will become
apparent later in the chapter. Since sampling errors are
generally small for published statistics, this should not be a
problem in interpreting broad occupational trends, but it re-
mains a serious source of variation in reported statistics for
smaller occupational groups.

Fifth and last, there are the actual changes in the number
of individuals employed in given occupations. Presumably
these changes are the intended final product of occupational
employment measurement. But what if the incidence of part-

me work increases in a particular occupation? In most
employment statistics, this would not be recorded. If two in-
dividuals are each working half-time rather than one full-
time employee, measured employment has increased. Similar
reservations apply to dual jobholders. In a household-based
employment survey (such as the Census or Current Popula-

4 9



Employment Patterns

tion Survey), many dual jobholders may be missed. If this
bias affects particular occupations systematically, occupa-
tional employment will be distorted. Occupational employ-
ment is measured imperfectly due to all the intervening
biases described above. Faced with a measured change in oc-
cupational employment, it is frequently difficult to deter-
mine exactly what it means, much less what may have caused
it.

Even if the measurements were without error, the prob-
lems of determining the occupational impacts of
technological change would still be formidable.' There are a
number of causes of employment changes in a given occupa-
tion. In the first place, it is normal that economic growth
would tend to lead to an expansion of employment in all
categories. Second, it is likely that employment growth will
differ systematically by industrial sector. Since industries
employ occupations in different proportions, these varia-
tions in industry growth rate will produce differences in the
employment trends in individual occupations. Third, it is
likely that technological change and other factors will,
within each industry, cause some occupations to grow faster
than others. In chapter 4, each of these influences will be ex-
plored and quantified. For now, the discussion will concen-
trate simply on the measured employment levels for clerical
workers.

The Number and Type of Clerical Workers

For descriptive purposes, it is helpful to divide clerical
workers into a number of subgroups. Clerical workers as a
whole are such a diverse group that they lack any substantial
coherency, but the individual clerical occupations are so
numerous that general impressions can get submerged in all
the detail. Thus, in this monograph, the clerical subgroups
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used in the 1980 Census will be employed wherever possible
to provide an intermediate level of specificity.'

Table 2.1 shows the employment in 1980 of administrative
support occupations (the 1980 Census replacement for the
clerical worker classification) by subgroup. According to the
Census Bureau, there were just under 17 million ad-
ministrative support workers employed in 1980. As shown in
the table, the largest single group is that of the secretaries,
stenographers, and typists. Nearly 4.66 million workers,
over one-fourth of all administrative support personnel, are
found in these prototypical clerical occupations.'

Table 2.1
Employment of AdministTative Support Occupations in 1980

Sub.Group
Number

employed Percent

Administrative support occupations 16,851,398 100.0
Supervisors 1,056,710 6.3
Computer equipment operators 408,475 2.4
Secretaries, stenos, and typists 4,656,955 27.6
Information clerks 894,178 5.3
Non-financial records processing = = 965,107 5.7
Financial records processing 2,254,084 13.4
Dupl. and other office machine oper 58,671 0.3
Communications equipment oper. 308,690 1.8
Mail and message distributing clerks 773,826 4.6
Material recording, sched. & distrib. 1,662,256 9.9
Adjusters and investigators 515,666 3.1
Miscellaneous = 3,296,780 19.6

SOURCE: 1980 Cansus of Population.

Table 2.2 reports the detailed occupational content for
each of the clerical subgroups. As an example, table 12 pro-
vides the information that 3.87 million of the 4.66 million
workers in this subgroup are actually secretaries. In the case

1
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Table 2.2
ed Administrative Support Occupadons in 1980

Occupation
Total

employment

Administrative support occupations ..
Supervisors of admin. support workers ..

Supervisors, general office . . ... . . ..
Supervisors, computer equip. oper.
Supervisors, financial records proc. .

Chief communications oper.
Supervisors, distr., sched & adj. clerks

.

=

. .

16,851,398

1,056,710

631,337

42,142

157,409

66,765

159,057

Computer equipment operators. . . 408,475
Computer operators .... . . .... . . .. ... 384,392
Peripheral equip. oper 24,083

Secretaries, stenos & typists 4,656,955
Secretaries ..... . . ............. . . 3,870,582
Stenographers 85,785
Typists . . . . ... . . 700,588

Information clerks 894,178
Interviewers ... .. . .. . . . . ... . . . 134,002
Hotel clerks ... . . . . . ... . - . - - ........ 61,217
Transport. ticket & reserv. agents .. . . 99,449
Receptionists 516,498
Information clerks, n e c 83,012

Non-financial records processors 965,107
Classified-ad clerks 13,552
Correspondence clerks . ... . . ... 19,309
Order clerks . . . . . . 311,321
Personnel clerks 75,235
Library clerks 140,731
File clerks 277,592
Records clerks 127,367

Financial records processors .. . . . . . . . ... 2,254,084
Bookkeepers & accounting clerks . 1,827,890
Payroll clerks ... . . . . . . . 159,292
Billing clerks

= 129,380
Cost and rate clerks = = = 85,855
Billing, posting, calc. mach. oper 51,667
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Table 2.2 cont.)

Occupation
Total

employment

Duplicating, mail, office machine oper 58,671
Duplicating machine oper 18,822
Mail and paper handling machine oper.. 7,052
Office machine oper., n.e c. 32,797

Communications equipment operators 308,690
Telephone operators

= 292,165
Telegraphers 7,604
Comm. equipment oper , n c.c. 8,921

Mail & message distr. clerks 773,826
Postal clerks 267,035
Mail carriers, postal service = 256,593
Other mail clerks 167,973
Messengers 82,225

Material recording, sched. & distributing 1,662,256
Dispatchers 94,830
Production coordinators 254,625
Traffic, shipping & receiving clerks 481,958
Stock & inventory clerks 570,906
Meter readers 41,407
Weighers, measurers & checkers 72,040
Samplers 2,542
Expediters 106,146
Material recording, n.e.c. 37,802

Adjusters & investigators 515,666
Insurance adjusters, exam, investigators 163,586
Non-insurance investigators & examiners 243,616
Eligibility clerks, social welfare 24,128
Bill and account collectors 84,336

Miscellaneous admin. support occupations 3,296,780
General office clerks 1,648,934
Bank tellers 494,851
Proofreaders 27,321
Data-entry keyers 378,094
Statistical clerks 139,174
Teachers' aides 206,695
Admin. support, n e.c 401,711

SOURCE: 1980 Census of Population.
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of the secretaries, stenographers, and typists subgroup, the
occupational content is fairly apparent; in other cases it is
much less so.

The second largest clerical subgroup is the financial
records processors with 2.25 million employed in 1980. This
group includes such job titles as bookkeepers, accounting
clerks, payroll clerks, billing clerks, and billing and posting
machine operators. Table 2.1 shows that nearly one clerical
worker in seven is employed in the processing of financial
records. Table 2.2 demonstrates that most of these workers
are in fact bookkeepers and accounting clerks.

Over 1.66 million persons are employed in the material
recording, scheduling and distributing clerical occupations.
This is nearly 10 percent of all clerical workers. They are
employed as dispatchers, expediters, production coor-
dinators, shipping and receiving clerks, stock clerks, meter
readers, weighers, measurers, checkers and other similar
jobs. This group of jobs is clearly more directly identified
with the production of goods and services than the office
employment of the previous groups. While these may not be
prototypical clerical jobs, they are an important part of the
clerical workforce.

Supervisors of administrative support workers accounted
for just over one million employed in 1980, about one
clerical worker in 16. As shown in table 2.2, over 60 percent
of these workers are general office supervisors. The treat-
ment of clerical supervisors represents a special departure in
the 1980 Census, where efforts were made to separate the
clerical supervisors from the general clerical workforce. As a
result, many more supervisors were tabulated than in
previous measurements. 4

Non-financial records processors include such occupations
as personnel clerks, classified-ad clerks, correspondence
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clerks, library clerks, file clerks, and order clerks. The
primary distinction between these occupations and the finan-
cial records processing group discussed above is the nature of
the records they work with. As shown in table 2.1, there were
nearly one million such workers employed in the U.S.
economy in 1980. The largest occupations within this
subgroup are the order clerks and file clerks.

The information clerk subgroup includes interviewers,
receptionists, hotel clerks, and transportation ticket and
reservation agents. The main characteristics of these clerical
jobs is that they involve interaction with customers or
clients. Thus these clerical occupations demand more people-
oriented skills than some of the others which are document-
oriented. The table shows that there were nearly 900,000
such jobs in 1980, about 6 percent of all clerical workers. As
will be discussed later, it is logical to expect that these jobs
will be significantly less susceptible to office automation
than those that are oriented to processing records.

There were also nearly three-quarters of a million mail and
message distributing clerks employed in 1980. Table 2.2
demonstrates that this subgroup is dominated by the postal
service employees; postal clerks and mail carriers make up
almost two-thirds of the employment in this category.
However, the growing private competitors with the post of-
fice are also represented in this group. So is the traditional
clerical position of messenger, which has been making a
comeback in urban areas in recent years.

There were just over one-half million people employed as
adjusters and investigators in 1980 according to table 2.1.
This group includes insurance adjusters, examiners, and in-
vestigators, bill collectors, social welfare eligibility clerks,
and other assorted investigators and examiners. This is a
diverse group of clerical workers with a wide range of duties
and responsibilities, but they share the characteristic that
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they tend to deal directly with customers or clients in the
course of their duties, as in the case of the information clerks
discussed earlier.

In 1980, there were slightly over 400,000 people employed
in the computer equipment operator subgroup. This
category was removed from the general business machine
operator group with the 1980 Census and made a subgroup
of its own. It now includes only computer operators and
peripheral equipment operators: the people who actually
operate the equipment in electronic data processing installa-
tions. It is important to understand that this does not include
programmers, systems analysts, or other professional and
technical occupations. While the computer equipment
operator occupations have enjoyed spectacular growth over
the past 25 years, in 1980 there was still only one computer
equipment operator for every 10 secretaries, stenographers,
and typists.

The remnants of the office equipment operator group are
included in tables 2.1 and 2.2 as duplicating and other office
machine operators. There are less than 60,000 employed in
this subgroup, mostly in the not elsewhere classified
category. For that reason, this subgroup will not be analyzed
separately here or in chapter 3. When trends in employment
are discussed, these office equipment operators will be
recombined with the computer equipment operators, as they
were before the changes of the 1980 Census.

Table 2.1 reports that there were some 300,000 com-
munications equipment operators employed in 1980. These
consisted primarily of telephone operators, but also included
telegraphers and other similar occupations. Due to automa-
tion of the telephone switching system over the past 40 years,
there has been a rapid decline in the number of telephone
operators. This has not been offset by the employment
generated in new communications applications which tend to
create technical jobs rather than clerical jobs.
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The miscellaneous administrative support occupations
subgroup is actually the second largest of all, comprising
nearly 20 percent of all clerical workers. It obviously in-
cludes a considerable variety of occupations, but among the
largest are general office clerks, bank tellers, data-entry
keyers, teachers' aides, and statistical clerks. The fact that
nearly one clerical worker in five ends up in this
miscellaneous category illustrates the difficulty in generaliz-
ing about clerical occupations. There is tremendous diversity
among clerical occupations in the nature of the work, in the
characteristics of the people who do the work, in the
historical employment trends, and in the future prospects for
employment with clerical automation.

Demographics of Clerical Workers

In addition to the question of what kinds of jobs are in-
cluded under the category of clerical work, there is an in-
terest in the people who hold those jobs. This is particularly
true since it will be shown that clerical jobs are not uniformly
distributed across the demographic categories of sex and
race. Thus it is possible that future changes in clerical
employment may impact especially on the job outlook for
given race-sex groups.

Figure 2.1 and table 2.3 make it clear that administrative
support occupations are the most uniquely female of any oc-
cupational group. Over three-fourths of all administrative
support personnel are female. The next highest concentra-
tion of females in an occupational group is service occupa-
tions with 59 percent. Since 35.4 percent of all nonclerical
employees in 1980 were female while 77.1 percent of clerical
workers were female, administrative support personnel are
more than twice as likely as all other employees to be female.

Of course, the obverse side of this fact is that a number of
nonclerical occupational groups are male dominated. Table
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Table 23

Employment by Occupational Group 1980

Occupational Group

All employed persons 16 years and over .

Executive, admin., & managerial occ

Professional specialty occ.

Technicians and related support occ,

Salts occupations . .

Adniin, support, occupations .

Service occupations, ,,,,,,,,,,
f f I

Farming, forestry, and fishing occ.

Precision prod, craft, and repair occ

Mach4 oper., assemblers, and inspectors . .

Transportation and material moving occ.

Hand, equip, clean., helpers, and labor

Total Percent

Male male

Total Percent

fetid female Total

56,04,690

7,063,304

6,133,501

1,679,062

5,088,6M

3,854,322

5,177,580

2,406,989

11,616,225

5,438,751

4,041,532

3,504,760

57.4

693

51,0

563

52,1

22,9

41,0

85,6

92.2

59.9

92.1

79.9

41,634,665 42.6

3,070,247 3043

5,884,596 49.0

1,303,889 4347

4,671,493 4749

12,997,076 77,1

7,451,845 59,0

404,269 14,4

977,950 7.8

3,646,237 40,1

347,880 7,9

880,183 2041

97,639,355

10,133,551

12,018,097

2,982,951

9,760,157

16,851,398

12,629,425

2,811,258

12,594,175

9,084,988

4,389,412

4,384,943

SOURCE: 1980 Census of Population.
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2.3 shows that the most uniquely male occupational groups
(92 percent), are the precision production, craftsman, and
repair occupations and the transportation and material mov-
ing occupations. The farming, forestry and fishing occupa-
tions are over 85 percent male, while handlers, equipment
cleaners, helpers and laborers are 80 percent male. So the
clerical workers are by no means unique in their close iden-
tification with a single sex.

While women are overrepresented among clerical workers,
minorities generally are not. Table 2.4 reports that blacks
number 9.7 percent of administrative support personnel and
9.6 percent of all employed persons 16 years and older.
Those of Spanish origin make up 5.6 percent of all
employed, but only 4.9 percent of clerical workers. Asians
constitute an identical 1.7 percent of clerical workers and all
employed. Thus none of these minority groups are more like-
ly than average to be clerical workers, and Hispanics are ac-
tually somewhat underrepresented. The table does reveal
substantial differences in minority representation in other
major occupational groups.

Because of the high proportion of females among clerical
workers, it is worth looking at the occupational distribution
of females separately to determine if there is some interac-
tion between sex and race. Figure 2.2 presents the distribu-
tion of females among the major occupational groups ac-
cording to their race of Spanish heritage. In general, there
are very marked differences in the proportion of women of
different racial or ethnic heritage who work in different oc-
cupations. This is apparent in figure 2.2 in the case of service
occupations, professional occupations, sales occupations,
and operatives.

Black women are particularly likely to be employed as ser-
vice workers, but are less likely to work in sales occupations
than other women. Hispanic women are more likely than

6 0



Table 2,4

1980 Employment by Occupadonal Group, by Race and Spanish Origin

Octupational pup Total White Percent Black Meat Moat* Percent Asko Percent

EITIPloYed persons 16 yews and over, 97,639,3$5 84,027,375 86.1 9,334

Executive, adrnin, & managerial occ. , 10,133,551 9,336,266 911 487,432 4.8 323,745 12 178,893 1.8

Profcssional specialty ca. 12,018,097 10,731,198 89.3 829 6.9 343,180 2.9 308,399 2.6

Technicians & related support °cc, , 2,982,951 2,590,639 86.8 247,834 8,3 111,960 3.8 93,290 3.1

Sales occupations 9,760,157 8,9981463 92.2 468,364 4,8 393,003 4.0 141,120 IA
Admin support occ, inc. clerical 16,851,398 14,561,460 864 1,635,881 93 829,593 4.9 285,988 13
Ser4ce occupations, 12,629,425 9,765,973 77,3 2,156,194 17.1 888,941 7,0 263,673 2.1

Faraina, forestri, & fishing occ, 2,811,258 2,437,307 86.7 182,190 6.5 254,455 9,1 36,046 1.3

Precision prod, craft, & repair ()cc, 12,594,175 111249,214 89.3 834,947 6,6 7M,835 6.1 141,760 1,1

Mach oper., assemblers, & inspectors 9,084,988 7,242,863 793 11256,932 13.8 870,793 9.6 159,008 L8
Transportation and mattial

moving 0CC 4,389,412 3,665,245 83,5 563,210 12.8 260,724 5,9 28,567 0.7
Hand, equip clean, helpers, and labor 4,384,943 3,441,747 78.6 671,416 153 415,621 9.5 52,326 1.2

9.6 5,456,857 5.6 1,689,070 L7

SOURCE: 1980 Census of Population,

'Persons of Spanish origin Cin be of any radal group,
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average to work as operatives, but are less likely to be found
in professional occupations. Asian women are the most like-
ly of all to be found in professional occupations, but are less
likely to work in service occupations or as operatives.

Interestingly, there are not substantial differences in the
overall percentage of women of different races who work as
clericals. White females are most likely to work in clerical or
administative support occupations; some 32 percent of them
are so employed. Black females are least likely at 26 percent,
with Hispanic and Asian females falling in between. Only
among black women does any other occupational group out-
number the clerical workers. So it is generally true for
minority women as well as for women as a whole that clerical
work is an extremely important source of employment op-
portunities.

Among individual clerical occupations there are also
substantial variations in the sex distribution of workers.
Table 2.5 makes it clear that within the administrative sup-
port area, the traditional clerical occupations of secretaries,
stenographers, and typists are more female (over 98 percent)
than any other subgroup. Additional clerical subgroups that
are more than three-fourths female are the communications
equipment operators, the financial records processing oc-
cupations, information clerks, and non-financial records
processing occupations. The percentage female among the
detailed occupations in table 2.5 also reveal that, with few
exceptions, what is true of the subgroups holds for in-
dividual clerical occupations as well.

The only clerical subgroups where females are under-
represented relative to their numbers in total employment are
mail and message distribution and material recording,
scheduling and distributing occupations. Of course, these are
also among the least " white-collar" of the clerical occupa-
tions. It is very clear that the traditional clerical jobs are
predominantly held by women.

6 3
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Table 2.5
19 Employmeirit of Adunintrative Support Occupations, by Sex

Total Percent
femaleausatIon Female

Aclmjnistesitsupportoupations..........
SupervipirsAdmin. supptz=art occupations ....

SupervioOpecral Ofice ....... .

3,854,322

559,042
276,927

12,997,076

497,668
354,410

77.1

47.1
56.1

29,750 12,392 29.4Superocornputer 14uip. oper.
SupenVoMinancial rcords proc. ... . .. 80,237 77,172 49.0
Chief cerulunicatiorm c=sper. 43,867 22.898 34.3
SupervigioedIstr., sched. & adj. clerks 128,261 30,796 19.4

Computer olpment opert. tors 167,320 241,155 59.0
CorOPUterogrators 158.038 226,354 58.9
Fleriptlesolnuip. operemoe 9,282 14,801 61.5

Secretariv,Iltnos& 77,017 4,579,938 98.3
Sec-ferlat0,, 47,334 3,823,248 9£.8
StepOersakt . . . . . .... 7,944 77,841 90.7
Tyjjt s 21,739 678,849 96.9

inforvialiondski 130,617 763,561 85.4
- ....... 29,420 104,582 78.0

Hotel 19,461 41,756 68.2
Tronk4Cthic14k rcser=v. agents . . 42,288 57,161 57.5
ReeePtlood111.--=' 21,698 494.800 95.8
IopcamkfiCerks,n,c4==. 17,750 65,262 78.6

Non_-npavillreprds proessing . 219,735 745.372 77.2
aassifitAdclerks , 3,031 10,521 77 6
Corte-50011U clerkS . . ... 3,568 15,741 81,5
Orcier tiek, : 101,450 209,871 67.4
Pergoniolnis, .... 9,476 65.759 87 .4
Libeer5.eliAL.... , , 26,437 114.294 81.2
File cletV5,,,. . . .. . . . . .. .. .. . 56,242 221,350 79.7
Records Aiii, . .. - . 19,531 107,836 84.7

Financia rectAprocesSiagag . , .......... 262,465 1,991,619 88.4
Borricitetymisccouritirmrsg clerks ... . 187,657 1,0,233 89.7
Payfollijec 26,670 132.622 83.3

. -- 14,360 115.020 88.9
Cost Mr' nalerks .. . .. . . 27,124 58.731 68.4

talc, open .. ....... 6,654 45,013 87.1

op1icert110, office mz=achine oper...... 20,209 38,462 65.6
DupliattgrIschine ape:2=r_ 7,338 11,484 61.0
Mail anti peeliandlitl8 roach. oper . 2.662

10209,
4,390

22.588
62.3
68.9office %snapper., .
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Table 2.5 (cont.)

Occupation

Total Percent
femaleMal Female

Communications equip. oper 32,542 276,148 89.5
Telephone operators 26,227 265,938 91.0
Telegraphers 4,893 2,711 35.7
Comm. equip. oper.. n.e.c. 1.422 7,499 84.1

Mail & message distr. clerks 544,730 229,096 29.6
Postal clerks 173 524 95,511 35.8
Mail carriers, postal service 223,414 33,179 12.9
Other mail clerks 88,548 79.425 47.3
Messengers L1,244 20,981 25.5

Material recording, sched. & distributing .. .. . .1.090,956 571,300 34.4
Dispatchers 65,262 29,568 31.2
Production coordinators .142,086 112,539 44.2
Traffic. shipping & receiving clerks 368 ,404 113,554 23.6
Stock & inventory clerks 3.72,561 198.345 34.7
Meter readers 31.168 4,239 10.2
Weighers. measurers & checkers 45,692 26,348 36.6
Samplers 1,385 1,157 45.5
Expediters 413,904 57,242 53.9
Material recording, n.e.c 9,494 28,308 74.9

Adjusters & investigators .194,432 321,234 62.3
Insur. adjusters, exam., investigators a5,179 98,407 60.2
Non-insur. investigators & examiners 91,665 151,951 62.4
Eligibility clerks, social welfare 4,384 19,744 81.8
Bill and account collectors 33,204 51,132 60.6

Miscellaneous admin. support occupations 555,257 2,741,523 83.2
General office clerks . 293,683 1,353,251 82.1
Bank tellers 43,386 451,465 91.2
Proofreaders 5,711 21,610 79.1
Data-entry keyers 28,617 349,477 92.4
Statistical clerks 34,829 104,345 75,0
Teachers' aides 13.131 191,564 92.7
Admin. support, n.e.c 111,900 269,811 67.2

SOURCE: 1980 Census of Population.
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While it was shown earlier that there is little variation in
the overall proportion of minority workers employed
clerical occupations, table 2.6 demonstrates that there is
substantial variation among the clerical subgroups. Blacks
are much more likely to be employed as mail and message
distribution clerks, communications equipment operators,
and non-financial records processors when compared to
their proportion of all clerical workers. They are slightly
more likely to be employed as computer equipment
operators, material recording, scheduling and distributing
worke.s, or in miscellaneous clerical occupations. Blacks are
significantly less likely to be employed in financial records
processing occupations or as secretaries, stenographers, and
typists.

Hispanics are somewhat overrepresented among material
recording, scheduling and distributing occupations. They are
less likely to be employed as financial records processors, or
secretaries, stenographers and typists. Asians are more likely
to be employed as computer operators and less likely to be
employed as communications equipment operators or
secretaries, stenographers and typists. It is interesting that
only among the secretaries, stenographers, and typists
subgroup are minorities uniformly underrepresented.

Once again, it is informative to look at the distribution of
females among clerical occupations by race and Spanish
origin since combining the sexes tends to conceal some im-
portant differences. Table 2.7 shows that black females are
more than twice as likely to be mail and message distributing
clerks and more than 1.5 times as likely to work as com-
munications equipment operators as their general clerical
percentage. They are at least 25 percent more likely to work
as computer equipment operators, non-financial records
processors, adjusters and investigators, or in miscellaneous
clerical occupations. They are only about half as likely to be
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Table 2,6

1980 Employment of Addistrative Support Occupations by Race and Spanish Origin

Sub.Group

White Black itspinic Asian

Total Number Percent Number Percent Number Percent tisk Percent

Mministrative support occupations 1 16,851,398

Supervisors, admin1 support

occupations

14,561,460 86A 1,635,881 9,7 829,593 4,9 285,988 1 7

, 1,056,710 925,019 875 97,689 9,2 45,586 413 15,582 1,5

Cormputer equipment operators.. , 408,475 341,018 83.5 47,474 11,6 20,998 511 10,728 2,6

Secretules, stenos & typists 4,656,955 4,179,921 89.8 334,083 7.2 191,016 4.1 57,150 1,2

!detonation clerks .. 1111111 I 894,178 777,138 8619 79,539 819 49,770 5,6 14,529 1,6

Nom-financial records processing , , . 965,107 797,121 12,6 123,673 12,8 55,867 5.8 18,987 2.0

financial records massing 2,254,084 2,063,721 91.6 114,530 511 82,429 3.7 42,347 119

Conamunications equipment oper. 308,690 254,688 825 43,353 14.0 14,790 418 3,127 110

Mail & message distr. clerks 773,826 600,915 77,7 140,191 18:1 401480 5,2 13,823 1,8

Material recording, sched.

& distributing , 1111111 1,662,256 1,399,294 8412 190,582 11.5 106,923 6.4 24,683 1,5

Adjusters & investigators 515,666 440,688 85.5 55,586 1018 23;679 4.6 9,266 1.8

Miscellaneous admin1 support

occupations 3,296,780 2,736,304 83.0 399,446 121 194,373 519 ':4,168 2.2

SOURCE: 1980 Census of Population.
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Table 17

1980 Employment of Females in Administrative Support Occupations, by Race and Spanish Origin

Octupation Total

Wlite Black

Number Percent Number Percent

Administrative support occupations 12,997 076 11134716 8711 1,2,516

Supervisors, admin, support

occupations 497,668 430,522 8615 51,481 10,3 20,$78 4,1 7,160 L4

Supervisors, general office 354,410 304,707 86,0 38,027 1017 15,495 4,4 4955 1,4

Supervisors, computer equip, oper. 12,392 10,683 86.2 1,248 10.1 530 4,3 253 2M

Supervisors, financial records prot, 77,172 70,042 90.8 4,868 6.3 2,608 34 1,462 L9

Chief communicitions oper, 22,898 19,261 84,1 3,243 14.2 714 3.1 141 06

Supervisors, distr., sched.

& adj: clerks 301796 25,829 819 45 13,3 1 231 410 349 11

Computer equipment operators, 2411155 202,392 833 28,374 113 11,396 4,7 5;272 2.2

Computer operators III 226,354 189,858 83:9 26,597 118 10,666 47 4,980 2,2

Peripheral equip: oper. .. , , 14,801 12,534 84,7 1,777 120 730 4.9 292 20

Secretaries, stenos & typists , 4,5791938 4,115,730 89,9 3251679 71 186010 4.1 55,143 112

Secretaries 3,8231248 3,507,644 91,7 214,543 56 142,531 3.7 39,681 110

Stenographers II 77,841 67,511 86,7 71416 9.5 2,871 1,7 1,643 21

Typists 678,849 540,575 7916 103,720 15,3 40,608 6,0 13,819 2.0

Information clerks 763,561 667,984 87,5 65,629 8,6 41,366 5,4 10,901 1.4

Interviewers Ill Ill 104,582 89,229 8513 10,702 10,2 5,223 510 1,572 1,5

Hotel clerks 1111 41,756 37,746 90A 2,368 5.7 1,620 39 897 211

Transport, ticket resery. agents , 57,161 47,982 83,9 6,418 111 3,419 60 1,785 311

Receptionists 494,800 438,214 88.6 37,819 7,6 27,988 5,7 5,865 12

Information clerks, lex, 65,262 54,813 84,0 8,322 121 3,116 418 782 1,2

Hispardc

Number Percent

9,2 595 461

Ashm

Number Percent

4.6 205,036 1,6



Non-financial records processing ,

Classified.ad clerks

Correspondence ckrks

Order clerks ,

?Monne! clerks

Library clerks ,

File clerks

Records clerks

Financial records processing

Bookkeepers & accounting clerks

Payroll, clerks

Billing clerks

Cost and rate clerks ......
Billing, posdng, mach: oper,

Dupliring, mail, office

machia oper,

Duplicating machine oper..

Mail and paper handling

roach, oper. .f

Office machine oper n,e

Communications equip, oper.

Telephone operators

Telegraphers

ifliiti

Comm. equip+ open, n.e.c, .

Mail & message distr clerks

Postal ckrks

Mail carriers, postal service ,

Other mail clerks

Messengers

745,372

10,521

15,741

209,871

65,759

114,294

221,350

107,836

1,991,619

1164233

132,622

115,020

55,731

45,013

616,397

9,478

13,031

177,969

54,709

97,642

1711860

91,708

1,834,478

1,526,300

117,420

102,349

51,014

37,395

82.7

90.1

82,8

84,8

83.2

85.4

77.6

85,0

92.1

93,1

88.5

89.0

86.9

133.1

96,966

695

2,321

24,654

7,862

11,741

37,927

11,766

96,239

66,061

10,670

8,772

5,372

5,364

13.0

6.6

14,7

11,7

12,0

10.3

17,1

10,9

4.8

4,0

8.0

7.6

9.1

11,9

40,658

386

552

11,615

3,490

4,324

14,917

5,374

67,451

52,075

5,271

5,090

2,481

2,534

5,5

3.7

3,5

5,5

5,3

3.8

6,7

5,0

3,4

3.2

4.0

4.4

4.2

5,6

13,579

148

152

2,670

1,473

2,765

4,370

2,C01

32,936

26,479

2,012

1,869

1,328

1 258

1. 8

1,4

L0

1.3

2.2

2.4

2,0

1.9

1,7

1,6

1.5

1.6

2.3

2,8

38,462 30,359 78.9 6,272 1643 2,170 5.6 762 240

11,484 8,998 78.4 1,931 16,8 521 4,5 275 2,4

4,390 3,686 84,0

22,588 17,675 78.2

276,148

265,938

2,711

7,499

229,096

95,511

33,179

79,425

20,981

228,320

219,230

21241

6,849

169,374

60,611

28,638

62,818

17,307

82.7

82.4

82.7

91,3

73,9

63,5

86.3

79:1

82,5

531 111 247 5:6 52 1,2

3,810 16,9 11402 6,2 435 1,9

38,887

38,033

357

497

51,173

31,459

3,738

13,035

2,941

14.1

14.3

13,2

6.6

22.3

32.9

11.3

16,4

14.0

12,493

12,189

85

219

9,136

3,092

928

4,070

1,046

4.5

4.6

3,1

2.9

4.0

3.2

2.5

5,1

5,0

2,602

2,495

59

48

3,617

1,734

268

1,340

275

0.9

0.9

2,2

0.6

1,6

1.8

0.8

1.7

1,3



Table 23 (cont.)

White Black lispank Aslaa

Total Number Percent NOMber Percent Number Percent Number Percent

z

ril

Material recording, sched. a
&distributing 571,300 485,198 8419 64,039 111 30,734 5.4 8,493 115 ,

o
Dispatchers , 29,568 25,715 87.0 2,908 98 1,188 4M 321 1.1 '4

Production coordinators 112,539 97,423 86.6 11,150 9.9 5,569 4 9 1,672 1.5 n
Traffic, shipping & rmeiving clerks; 113,554 96,751 85.2 12,130 10.7 7,455 6,6 1,429 113 &

Stock & inventory clerks , 198,345 167,381 844 23,021 11.6 9,858 50 3,479 1 8 11
IN

Meter readers . 4,239 3,546 8;.7 553 1310 193 4.5 21 015 1-t,
Weighers, raea.surers & cbeckcrs . . , 26,348 21,441 81.4 3,791 14 4 1,769 617 233 0.9

o
P9

N
Samplers , . . , i , , , 1,157 1,026 88.7 110 95 48 411 6 0.5 Lt1

Expediters , , , , , 57,242 49,058 85.7 6,361 11.1 2,466 4,3 761 13

Material recording, n.e c iii 28,308 22,857 80,7 4,015 14.2 2,188 7.7 $71 2,0

Adjusters & investigators ii. 321,234 265,850 82.8 42 185 13.1 15,844 4.9 6,334 210

1nsur1 adjusters, exam.

inVestigEors11111111111111, 98 407 81,382 82.7 13,231 1314 3,5% 3.7 2,283 213

Non-insur. investigators

&examiners. 151,951 126,338 8311 19,665 12.9 7,358 4.8 2,866 119

Eligibility clerks, social welfare , 19,744 14,565 7318 3,831 1914 1,918 93 548 2.8

Bill and account collectors , .. $1 132 43,565 85.2 5,458 1017 2,972 5.8 637 1.2

Miscellaneous admin1 support

occupations .... 1111 . 2,741 523

General office clerks ; 1,353,251

Bank tellers . 451,465

Proofreiders 21,610

Dataentry keyers I 1111l 349,477

Statistical clerks , 104,345

Teachers' aides 191,564

Admin1 support, n.e.c 269,811

SOURCE: 1980 Census of Population,

2,279,112 83.1 333,592 1212 157,625 5.7 58,237 2.1

1,125,866 83.2 167,590 12.4 74,813 515 27,181 2.0

401,512 8819 32,136 7.1 22,163 419 8,573 1.9

19,447 9010 1,526 7.1 567 2.6 294 1.4

269,598 77.1 57,126 1613 21,516 6.2 13,106 3.8

86,019 824 14,099 13.5 4,624 414 1,871 1,8

147,189 76.8 31,569 16.5 21,780 114 2,125 1,1

229,481 8511 29,546 110 12,162 4.5 5,087 1.9
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employed in financial records processing as their general
prevalence among the clerical workforce. Finally, black
females are 20 percent less likely to be secretaries,
stenographers, and typists.

Women of Spanish origin are substantially (more than 25
percent) underrepresented ri mong financial records pro-
cessors, and overrepresentc, ,imong miscellaneous clerical
occupations. Asian women are more likely to work as com-
puter equipment operators, adjusters and investigators, and
in the miscellaneous clerical occupations. They are substan-
tially less likely to work as communications equipment
operators or as secretaries, stenographers, and typists.

Among the detailed clerical occupations, table 2.7
demonstrates that black females are more likely than their
general clerical proportion would suggest to be employed as
telephone operators and chief communications operators,
correspondence clerks, file clerks, postal clerks, other mail
clerks, messengers, weighers, measurers and checkers,
miscellaneous material recording occupations, welfare
eligibility clerks, data-entry keyers, and teachers' aides.
Black females are less likely than other females to be
employed as bookkeepers and accounting clerks or as
secretaries.

Females of Spanish origin are more likely than their
overall clerical proportion to work in miscellaneous material
recording occupations, as welfare eligibility clerks, and as
teachers' aides. Hispanic females are less likely to work as
proofreaders or postal mail carriers. Asian women are more
likely to work as ticket and reservation agents, library clerks,
billing, posting, and calculating machine operators, welfare
eligibility clerks, and data-entry keyers. They are less likely
to be employed as telephone operators, other communica-
tions equipment operators, chief communications equipment
operators, postal mail carriers, meter readers, and samplers.
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These patterns are quite marked and may bc very s gnifi-
cant. Their investigation is clearly beyond the focus of this
study. However, given the diversity of race and gender-
specific occupational distribution, there does not appear to
be any obvious way in which the job opportunities of a par-
ticular racial group will be impacted by clerical automation
or any other change. Clerical workers are well represented
among each ethnic group examined. In fact, the major dif-
ferences among clerical occupations seem to be in the extent
of female domination.

Clerical Employment Trends

This section will present the historical trends in clerical
employment levels. The first part concentrates on the long
term, utilizing Census data from 1950 to 1980 adjusted for
consistency in occupational classification. The second part
of the section examines the short-term trends, using data
from the Current Population Survey from 1972 to 1982.
Then the recent demographic changes among clerical
workers for the same period, 1972 to 1982, are reviewed.
Taken as a whole, this data base will provide the raw
material for the discussion of particular occupations in
chapter 3. This section introduces the data and the occupa-
tional categories that will be treated with more depth in the
following chapter.

Census Employment from 1950 to 1980

The Decennial Census produces the most detailed occupa-
tional employment data that is available from household
reporting. This reflects the extremely large number of obser-
vations available. Even though the detailed occupational
employment data come from a subsample of all Census
respondents, the numbers are still very large by normal
sampling standards. However, even large numbers of
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responses cannot obviate the inevitable measurement prob-
lems (discussed earlier ) when dealing with occupational in-
formation.

Comparisons among Census observations are further
complicated by the changes in the measuring rod, the Census
occupational classification system. In 1950, occupational
employment was tabulated in 12 major groups and 469
detailed occupational categories. In 1960 these 12 major
groups contained 494 detailed occupations, but in 1970 there
were only 417 detailed occupations accumulated into the
same 12 major occupational groups. The overall changes in
the classification system can be regarded as relatively minor
over this period. With regard to individual occupations,
there can be major distortions when an occupational
category is added or deleted, of course.

When it comes to the 1980 Census data, the magnitude of
the changes in the occupational coding system are very
troublesome. There are 503 detailed occupations which have
been reshuffled into 13 new major groups, and the lack of
comparability is very serious indeed. For example, cashiers
have always been regarded as clerical workers in the Census
occupational classification schema. The 1980 Census system,
however, reclassifies them as sales workers, thereby moving
1.65 million workers from one major occupational group to
another. Clearly this complicates the task of comparing the
employment levels of both sales workers and clerical workers
to their historical antecedents. Similar transfers occurred for
legal aides and counter clerks among clerical occupations.
For the first time, there is a fundamental lack of consistency
at the major occupational group level between adjacent Cen-
sus observations.

To avoid being misled by these measurement problems, it
is necessary to convert all occupational employment
numbers to a consistent basis. Upon the advice of the U.S.
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Bureau of the Census, the classification system of 1970 was
chosen as the standard for this analysis. Since the Bureau of
the Census always publishes detailed occupational employ-
ment for the last Census and the current one using current
definitions, the comparison between 1960 and 1970 occupa-
tional employment in terms of the 1970 classifications was
readily available.'

These data are developed by the Bureau of the Census
through a dual classification of a sample of all household
units. Thus the proportions of those whose occupation
would have moved them from any one detailed occupational
group to another can be estimated. After each Decennial
Census, such a reclassification study is conducted as a part
of the benchmarking to Census observations and the results
are published in a Technical Paper.6

With painstaking effort it is possible to bridge from one
Decennial Census to the next using these estimates of the
proportions in each occupational category that moved to
another category. It should be mentioned that it was also
necessary to standardize the treatment of the "occupation
not reported" group across the various Census observations.
The numbers reported here include allocation of the occupa-
tion not reported group to the detailed occupational level as
was done by the Census in 1980. Adjustments were not made
for the deletion of 14- and 15-year olds from the labor force
beginning in 1970, nor for the fact that the 1960 to 1970 oc-
cupational conversion factors published were based on the
experienced civilian labor force rather than the number of in-
dividuals employed.'

Because of the wide discrepancies between the 1980 oc-
cupational classification system and all those that went
before, it is not possible to be completely accurate in reclassi-
fying all occupational employment into 1980 terms without
special reclassification studies for each pair of Census obser-
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vations .e., 1950-1980, 1960-1980, 1970-1980). However, it
is possible to use the Census unpublished numbers to
estimate the 1980 employment in terms of 1970 Census
categories. Of course, it should be understood that all of the
reclassification work is done on the basis of sample results.
Thus the reclassified employment figures are subject both to
the original sampling error in estimating occupational
employment and the secondary sampling error involved in
the reclassification study.

The 1950 Census employment could not be converted
directly into 1970 categories since no such reclassification
study has ever been done. Therefore the 1950 occupational
employment figures were first reclassified into 1960 terms;
then those numbers were converted to a 1970 basis using the
1960 to 1970 translation. While the numbers reported here
were derived as carefully as possible from the information
available, it is not clear precisely how accurate they may be
nor what hidden biases may remain.

The numbers reported in table 2.8 represent the best
derivable estimates of detailed clerical employment on a con-
sistent basis across the 1950 to 1980 time span. Table 2.8
shows that there were just over 19 million clerical workers
employed in 1980 (using the consistent 1970 definitions).g
This is nearly a threefold increase from the level of 1950.
Employment levels for 1950, 1960, 1970, and 1980 are in-
dicated for 42 separate clerical occupations. Table 2.9
reports the same data as table 2.8, but the individual clerical
occupations are ranked from largest to smallest according to
their level of employment in 1980. The largest single category
of clerical workers in 1980 was secretaries. There were over 4
million secretaries employed; they represented just over 4
percent of total employment and 21 percent of clerical
employment in that year.'



Table 2.8

Employment In Clerical Occupations, 1950 to 1980

Occupational tie

Intalemployment

Odell tvolers,

Bank tellers 144

Billing clerks .

Bookkeepers

Cashiers

Clerical assistants, social welfare

Clerical supervisors, %ex, ,

Collectors, bill and aceount

Counter clerks, except food ,

Dispatchers and starters, vehicle

Enumerators and interdewers

Estimators and investigators, n,e.c,

Expediters and production controllers ,

File clerks 4..

insurance adjusters, examiners, and investigators

Libraty attendants and assistants

Mall cuniers, post office .

Ml handlo except post office

Messengers and office helpers

Meter readers, utility

Office machine operators

Bookkeeping & billing machine operators

Calculating machine ..t

1950

5711781206

6.875,546

66,944

32,357

744,053

252,252

0

44,348

25,395

96.313

33,746

851013

1121469

123,277

118,211

33,061

16,233

164,851

53,563

111,508

40,696

146,778

26,610

19,1

Employmeat

1%0

64,639,256

-9,575,247

139,477

45,254

973,224

510,179

0

56,887

34.229

127,630

49,205

118,723

174901

151,191

152,160

58,726

38,203

203,116

0,300

61,303

39,712

326,521

53,914

38,903

1970 1980

1;5531599 976391355

13;856;074 19,119,280

265,197 '476,233

112,876 117.943

1,633,490 1,804,374

884,531 1,654,151

1,279 24,128

119;887 3401946

54,728 76,982

243,697 398,029

63,699 87,622

68,697 88,712

282,074 442,553

217;107 329;621

382,578 316;419

1021043 1591124

133,911 140,808

268,612 258,9116

133,839 182,223

61,050 82,225

35,144 41,407

5881356 890,288

67,341 37,20o

37,153 17,881



Computer & peripheral equipment operators 868 2,023 124,684 391,909
Duplicating machine operator 5,520 14,392 21.682 17,971
Keypunch operators 75,091 169,000 290,119
Tabulating machine operator 9,725 26,937 8,685 3,345
Office machine, n.e.c. 9,788 21,352 38,669 39,864

Payroll and timekeeping clerks 65.697 112,901 165,815 218,387
Postal clerks 216,164 242,872 321,263 315,111
Proofreaders . ... . .. . 12,708 17,171 29,940 27,321
Real estate appraisers 11,754 15,822 22,735 41,343
Receptionists 77,965 164,446 323,552 536,963
Secretaries 1,005,968 1,539,017 2,875,826 4,058,182
Shipping and receiving clerks 323,785 325,307 400,890 483,183
Statistical clerks . .... . ....... . . 109,956 143,922 265,431 297,939
Stenographers ..... . ....... ....... . 429,424 283,486 136,197 91,593
Stock clerks and storekeepers .. . ... . ... . . 274,089 384,115 482,259 580,979
Teachers aides, except school monitors ....... ..... . ... 6,105 17,804 139,790 207,391
Telegraph operators 34,811 21,064 13,052 7,604
Telephone operators . .... 363,472 374,495 433,739 314,674
Ticket, station, and express agents 69,807 76,994 104,285 152,841
Typists . . .. ... .... 60,534 547,923 1,041,804 799,561
Weighers 80,915 44,548 41,410 29,717
Misc. clerical workers 253,633 328,399 506,677 1,163,635
Not specified clerical workers 1,185.906 1,610,020 862,394 1,880,102

SOURCE: Decennial Census. Da a were adjusted for consistency by the authors.
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Table 2.9

Employment In Clerkal Occupations, 1950 to 1980

Ranked by LeveJ of Employment In 1980

Employment

Octopational 1959 1960 1970 1980

Total employment ..... ..... , " " .. , .. 57,178,106 603946 76,553,$99

6,875,546 91575,247 13 856,074
Secrettries i , .. . . . ,. 1,005,968 1,539,017 2,875,826

Not specifitd clerical workers . ... ... , .. , .. - . , .... , 1,185,906 1,610,020 862,394
Bookkeepers "

744,053 973,224 1,633,490

252,252 510,179 884,531

Miscellaneous clerical workers ,.. Irlf 253,633 328,399 506,677
Typists .. . ,,, ... .. II 60,534 547,923 1,041,804

Stock clerks and storekeepers , ... .. 274,989 384,115 482,259

Receptionists .. ... , , ... , .... 77,965 164,446 323,552

ShiPping and receiving clerks . , ... , " . 323,785 325,307 100,890

, 66,944 139,477 265,197

Estimators and invesgators, lex. .... , !... 112,469 171,901 282,074

Counter clerks, except food . . . .. ... 96,313 127,630 243,697

Computer & peripheral equipmentoperators .... . , .. . 868 2,023 124,684

Keypunch operators , , , , . , 75,091 169,000 290,119

Clerical supervisors, Ice.
, , , . , 44,348 56,887 119,887

Expediters and production controllers , , . , , _ , 123,277 151,191 217,107

File clerks , , , , . .... 118,211 152,160 382i578

Postal clerks , ,
I 216,164 242,872 321,263

Telephone operators .
363,472 374,493 4331739

Stafistical clerks _ .... , .. _ . , , . . 109,956 143,922 265,431

Mail carriers, post office .. 164,851 203,116 268,612
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0

97,639,355

19 119,280

4,058,112

1,880,102

ii8041374

1,654,151

1,163,635

799,561

580,979

536,963

483,183

476,233

442,553

398,029

391,909

382,118

340,946

329,621

316,419

315,111

314,674

297,939

258,966



Payroll and timekeeping clerks 65,697

Teacher? aides, except school monitors 6,105

Mail handlers, except post office .. 53,563

Insurance adjusters, examiners, & investigators , 33,D61

Tkket, station, and express agents . 69.801

Library attendants and assistants , ,, , 16,235

Billing clerks 32,357

Stenographers 429,424

Enumerators and interviewers !F.. 85,013

Dispatchers and starters, vehicle 33,746

Messengers and office helpers 111,508

Collectors, bill and account , ....... 25,395

Meter readers, utility. 40,696

Real estate appraisers 11 a54

Office machig nee.c. . . 9,788

Bookkeeping and billing machine operators 26,610

Weighers 80,915

Proofreaders .. f 12,708

Clerical assistants, social welfare.

Duplicating machine operator

Calculating machine

Telegraph operators , .

Tabuladng machine operator

. . 0

5,520

........- if 19,176

34,811

9 725

112,901

17,804

67,300

58,726

76,994

38,203

45,254

283,486

118,723

49,205

61,303

34,229

39,712

15,822

21,352

53,914

44,548

17,171

0

14,392

38,903

21,064

26,937

165,815

139,190

133,839

102,043

104,35

133,911

112,876

136,197

68,697

63,699 .

61,050

54,728

35,144

22,735

38,669

67,341

41,410

29,940

9

tig2

37,153

13,052

8,685

218,387

207,391

182,223

159,124

15441

140,808

117,943

911593

881712

87,622

$2,225

76,982

41,407

41,343

39,864

37,200

29,717

27,321

24,128

0,971

0,881 I
0

7,604
L.4

3,345 g

SOURCE: Demnial Census. Data were adiusted for consistency by the authors,
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The second biggest category was bookkeepers, with about
1.8 million employed, followed by cashiers, with 1.7 million.
The only other clerical occupation that has approached 1
million employees is typists. All together, these "big four"
clerical occupations accounted for 8.5 million jobs, or about
45 percent of all clerical employment in 1980. These same
four occupations only accounted for 27 percent of clerical
employment in 1950. All four of these occupations have
grown substantially in employment during the last 30 years,
although typists declined between 1970 and 1980.

On the other end of the scale in terms of size, there were
only about 3,300 tabulating machine operators and about
7,600 telegraph operators employed in 1980. These occupa-
tions have been declining for some years, as have the next
two smallest occupations, duplicating machine operators
and calculating machine operators. Each of these occupa-
tions has been adversely impacted by changes in technology.

Table 2.10 ranks these same clerical occupations by the an-
nual compound rate of change in employment from 1950 to
1980." Computer and peripheral equipment operators far
exceeded all other clerical occupations in their rate of in-
crease over this period. This occupation has grown from an
employment level of 868 persons in 1950 at the dawn of the
computer age to over 400,000 persons in 1980, an annual rate
of growth of over 22 percent. This is the labor market ex-
pression of the computer revolution which began to substan-
tially affect employment levels in computer-related occupa-
tions in the 1960s.

It is interesting to note that the second fastest growing
clerical occupation over the 1950 to 1980 period was
teachers' aides; from high-tech to high-touch in one easy
step! The number of teachers' aides increased from 6,000 to
over 200,000 in this 30-year period, over 12 percent per year.
The third fastest growing clerical occupation was typists,
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even though there was actually a 23 percent decline m
employment from 1970 to 1980. The phenomenal growth of
typists in the 1950s and 1960s was sufficient to offset the re-
cent reversals when the entire 30-year period is considered.
Following in order of rate of growth are library attendants,
clerical supervisors, bank tellers, receptionists, and cashiers.
Clearly, there is not a high-tech occupation among them,
although they have all been impacted in one way or another
by technological change as well as many other influences.

There were also a few clerical occupations that showed ab-
solute declines during this 30-year period. The most rapid
declines were among stenographers and telegraph operators,
declining in employment by about 5 percent annually. Both
occupations have been impacted by technology, but not in a
direct and obvious way. The telegraph has been all but
replaced by superior communication devices, and this has
nearly eliminated the jobs of telegraph operators. As discuss-
ed earlier, the improvements in dictation equipment and
changing habits of users have spurred the decline in the
stenographer occupation. In 1950, there were 2.3 secretaries
per stenographer while by 1980 the ratio had risen to 44 to 1!

Fairly rapid declines were also shown by tabulating
machine operators and weighers. Actually, the tabulating
machine operators would have been the most rapidly
retreating if 1960 had been taken as the base year. This oc-
cupation provides an excellent example of a technology-
specific occupation that experiences rapid growth and then
decline. Tabulating machines were very popular in the 1950s
for analyzing data on punched paper cards. The number of
tabulating machine operators nearly tripled between 1950
and 1960. But electronic data processing technology moved
rapidly beyond the capabilities of tabulating machines, and
the number of employees in this occupation has fallen by
nearly 90 percent since 1960. Rounding out the declining oc-



Table 2,10

Employment in Gelid Occupadons, 1950 to 1980

Ranked by Rela6ve Change 1950 to 1980

Ocapdonal tie

Employment

1950. 1960 1970 1980

Annual

paint

change

Computer & peripheral equipment operators . , , , , 868 2,023 124,684 391,909
Teachers' aides, except school monitors , 6,105 17,804 139,790 207,391
Typists ..

534 147,923 110410 799,561
, 60,

Library attendants and asSistalitS
, 16,235 38,203 133,911 140,808

Cletical supervisors, n.e,c, . 44,348 56,887 119,887 340,946
Bank tellers , . 66,944 139,477 265,197 476,233
Receptionists

, 77,965 164,446 323,552 536,963
Cashiers , . . 252,252 510,179 884,531 1,654,151

Office machine operators , , . 144,778 326,521 588,356 890,288
Keniunch operators . , , , , , 75,091 169,053 290,119 382,118
Insurance adjustors, examiners, & itvestigators . , 33,061 58,726 102,043 159,124
Miscellaneous clerical workers,

a 253,633 328,399 506,677 1,163,635
CONet clorks, except food . . 96,313 127,630 243,97 398,029
Office machine, rue. .. , , .. . . _ . , , , . , , .. , , , 9,788 21,352 38,669 39,864
Secretaries , , , , : " , , , . , 1,005,968 1,5391017 2,875,826 4,058,182
Estimators and investigators, rue, . , . . 112,469 1711901 282,04 442,553
Billing clerks

32,357 45,214 112,876 117,943
Real estate appraisers f Ili!, 11,754 15,822 22,735 41,343
Mail handlers, except post office , , 53,563 67,300 133,839 1821223

Payroli and timekeeping clerks .. . 65,697 112,901 165,815 218,387
Duplicating machine operator 5,520 14,392 21,682 17,971

Collectors, bill and account , , . , 25 395 34,229 54,728 76,982
Statistical clerks , , , , : . , .. _09,956 143,922 In 1265,431 297,939
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7.0

6.8

6.6

6.5

6.2

5.6

5,4

5.2

4,8

4,8

4.8

4.7

4,4

4,3

4.2

4.1

4.0
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File clerks

Expediters and production controllers

Dispatchers and Starters, vehicle

Bookkeepers

Ticket, station, and express agents . .

Proofreaders

Sock clerks and storekeepers

Not speded clerical workers

Mail carriers, post office

Shipping and receiving clerks

Postaklerks.
V I I

Bookkeeping and billing machine operators

Enumerators and interviewers

MCICr renders, utility,

Calculating macline iii
Telephone operators ....
Messengers and office helpers

Weighers . ,

Tabulating machine operator

Telegraph operators

Stenographers it.iiii4Ve

118,211 152,160 382,578 316,419 313

123;277 151,191 217;107 329,621 33

33;746 49,205 631699 87,622 32

744,053 973,224 1;633,490 1,804,374 30

69,807 76;994 104,285 152;841 216

12,708.. 171171 291940 27;321 216

274;089 384,115 482;259 580,979 25

1,1851906 11610,020 862;394 1,880,102 45

1611,851 203,116 268612 258,966 1,5

323,785 3251307 100,890 483,183 1.1

216,164 242;872 321,263 315, HI 113

26,610 53,914 67,341 37;200 1,1

.85,013 1181723 681697 .88,712 0

40,696 39,712 33,144 41147 0:1

19,176 38,903 37,153 17,881 .0,2

363,472 374,495 433,739 314,674 4,5

111,508 61,303 61,050 82,225 .1.0

80,915 44,548 41,410 29,717 -33

9,725 26,937 8;685 3,345 -3;5

34,811 21;064 13,052 7,604 4,9

429;424 283,486 136,197 91;593 .5,0

SOURCE: Decennial Census. Data were adjusted for consistency by the authors.
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cupations P.re messenge s and office helpers, calculating
machine operators, and telephone operators. All appear to
be office technology-related declines since the communica-
tions and computing capabilities of modern offices have
rendered these jobs less essential than in the past."

CPS Employment ftom 1972 to 1982

The long-term Census data do not seem to demonstrate
obvious and widespread impact of technology on particular
clerical occupations, but it may be instructive to examine re-
cent annual data for detailed occupations from the Current
Population Survey. Due to the benchmarking to Census
observations, the only time period for which this can be done
with CPS data is the decade from 1972 to 1982. '2 If the
microprocessor revolution is going to have catastrophic im-
pacts on clerical employment, it should have become ap-
parent by 1982 when the microcomputer population reached
the one million unit level (Computer and Business Equip-
ment Manufacturers Association, 1985:87).

While this period would seem to be adequate for analysis,
it is complicated by the fact that the recession of 1981-82 oc-
curs right at the end of the period. Although the recession
would be expected to distort occupational employment
numbers for production workers in manufacturing in-
dustries, its impact on the employment of clerical workers is
less certain. The results presented in chapter 1 that showed a
decline in clerical employment during the last recession make
this a significant question.

In addition, the utilization of annual average data from a
much smaller household survey such as the CPS will in-
troduce considerable statistical noise into the data. When
observations are closely spaced, the inevitable sampling
variability becomes all too apparent. Thus, some reservation
must be expressed about any particular annual observation.
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More confidence can be put in trends that emerge over a
period of three or four years.

Table 2.11 reports the CPS employment data for clerical
workers by detailed occupation. It is the analogue to table
2.7, except that this table did not require any bridging of
data series collected on different occupational classification
systems. The table shows the annual average employment
estimates for 32 clerical occupations from 1972 to 1982.'1
Table 2.12 shows the sarae occupational data ranked accord-
ing to the employment levels in 1982.

As before, secretaries are the largest single clerical occupa-
tion with nearly 4 million employed in 1980. Employment of
secretaries declined by about 100,000 between 1980 and
1982, apparently reflecting the influence of the recession.
Any decline in this series must be considered unusual since
secretaries experienced steady growth of about 100,000 jobs
per year throughout the 1970s. This downward trend has not
continued in 1983 and 1984, however, as will be shown in
chapter 3.

Bookkeepers are the next biggest clerical occupation,
followed by cashiers and typists. Typists show a stagnant
employment level through the decade of 1972 to 1981, with a
turn downward in 1982. The latter apparently reflects the
reclassification of word processor operators discussed
earlier. Recall that the long-term analysis in the last section
showed typists to be a declining occupation. Cashiers and
bookkeepers do not show employment declines, but their
growth patterns are certainly interrupted in 1982, especiallY
in the case of cashiers. For reasons that will become clearer
in chapter 3, it appears that these short-term trend data have
been seriously disrupted by the deep recession of 1981 and
1982.



Table 2,11

rtiployteiltilin °erica! Occupations, 1972 to 1982

Employmtnt all bonds)

OcipzesUorgi TItle 1972 1973 1974 1975 1976 1977 1978 1979 1980 181 1982

Corittigitts ki vi 1019 441667 151199 151321 151788 161372 171207 171953 180173 18154 181466

Ban1 tir . Hsi.... 290 329 356 356 378 416 458 503 542 569 561

.ifi'%,.IR 11 149 166 158 145 140 157 170 164 165 153 154

Bookko .1 , , 11592 11673 11706 1,709 1,712 11754 1,861 11945 1,942 1,961 1;968

astierlo:, i i IIIIIfi 991 1Q 1,127 11200 1,280 1,354 11434 1,512 1,592 1,660 1,683

C1crizelOoni 200 184 231 228 239 22- 207 241 245 250 270

Co1obIIIacoll Ot 61 59 64 73 66 73 80 77 81 93 87
COuritchlo, txet food , 331 352 350 331 359 349 383 369 358 360 373

Dakttlincl stabtrs, , 86 88 92 93 89 99 99 109 105 115 110

Eumcnd itftivitivers 39 49 53 44 49 55 54 61 87 58 53

Estingtood invtitzjgators, n 350 334 374 389 423 459 460 506 545 540 570

PrOdUction controll0.... 196 202 201 214 210 219 228 244 238 254 257

274 287 279 268 274 280 279 312 332 315 278

1001041.1sters, amipintrs,

Anti itollptotS , 109 114 127 153 159 172 173 178 179 191 203

Libratylkiints araxid uistants , 138 123 135 146 143 144 174 168 155 152 150

WIWI; post oftUce 271 268 268 254 244 24 258 256 247 242 264

ncept post offict , 129 144 148 145 140 149 164 170 168 175 182

Mcsitnisuld (eft helperz 7 hill , 79 85 77 78 83 95 89 95 98 97 115

Bookietpq kW baling

InathiRcratcr$ 9 7 59 60 49 53 47 59 52 49 42

COMIC 01 peripEueral

01111poloperotow , ,, 199 220 251 102 295 311 403 465 535 564 588

Keiplokotors , . 284 255 251 253 279 284 277 279 271 148 364
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Payroll and Lirnekaping clezTarks 185 200 206 202 211 231 245 241 2,-- 7 231 224
Postal clerks .. . 282 303 295 293 291 271 272 264 25zza 1 269 271
Receptionists , ..... . , . 439 450 465 468 511 542 600 614 6410-4 675 672
Secretaries .. ..... _ 2,964 3 088 3,218 3,281 n An 3,470 3.646 3.792 3 940-4 3,917 3.847
Shipping and rectiving cletl ... , . , 453 461 469 433 446 474 469 493 5L__ .. 5 525 499
Statistical clerics , .. , .. . .. _ . , ... . . 301 301 328 331 342 363 384 408 39106 370 365
Stenographers ......., , .. - . . 125 107 104 101 101 84 96 78 ur..6 74
Stock clerks and stottkefpes . . . . . .. .. 513 478 493 479 499 505 516 539 51-.4. 528 497
Teachers aides, exaptscho-ftc,1 monitors . .. 208 232 253 292 325 326 348 357 291NP 1 381 373
Telephone operators_ . _ . _ . - .. . 394 390 393 348 343 347 317 333 3._..3 308 283
Ticket, station and tiprds Jr_gents .. . . - .. .. 130 118 123 138 126 132 131 148 14-4 148 154
Typists 'N. , , , _ .. . ... .. . ., 1,025 1.040 1,046 1,035 995 1,020 1,060 1,038 1,04-3 1,031 942
All other clerical micas .. _ . 1,329 1,331 1388 1,375 C. .444 1,587 1.705 1,818 1,89Si 1.956 1,871

SOURCE: Current PopoIst ern Survey.
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Table 2.12
Emplorment in Clerical Occupations, 1972 to 1982

Ranked by Level of Employment in 1982

Employ Malt (in tkouS
Occupational Title 72 1973 1974 1975

Clerical workers ........ . 14,319 14,667 15,199 15,321 15,788 16,372 11=07 17,953 18,473 18,564 18,466Secretaries ..... . . . ... . .... 2,964 3,088 3,218 3,281 3,428 3.470 5,I46 3,792 3,944 3.917 3,847Bookkeepers .... . ... . . . . I ,592 1,673 1,706 1,709 1,712 1,754 16l 1,945 1,942 1,961 1,968All other clerical workers . . 1,329 1,331 1.388 1,375 1,444 1.587 1,7'aro5 1,818 1.899 1,956 1,871
Cashiers 998 1,060 1,127 1.200 1,280 1,354 1,41--34 1,512 1,592 1.660 1.683Typists 1.023 1,040 1,046 1,035 995 1,020 1 ,060 1,038 1,043 1,031 942
Receptionists .... . . 439 450 465 46$ 511 542 6400 614 644 675 672Computer and peripheral

equipment operators .. . ... . 220 251 302 295 311 4=03 465 535 564 588
Estimators and investigators, n 350 334 374 389 423 459 4=50 506 545 540 570Bank tellers . . 290 329 356 356 378 416 48 s03 542 569 561

... . . .

Shipping and receiving clerks .. . .. 43) 461 469 433 446 474 4=59 493 515 525 499Stock clerks and storekeepers ... . . .. . 513 478 493 479 499 505 5= 6 539 544 528 497Counter clerks, except food . . 331 352 350 331 359 349 33 369 358 360 373
Teachers' aides, except school monitors 208 232 253 292 325 326 3=48 357 391 381 373

3484Statistical clerks ... . .. . .. 301 301 328 331 342 363 408 396 370 366Keypunch operators .......... . . . .. . . 284 255 251 253 279 284 2=7 279 271 248 364
Telephone operators . ... . 394 390 393 348 343 347 31117 333 323 308 283File clerks . . . ....... 274 287 279 158 274 280 2W9 312 332 315 278Postal clerks ..... ....... ..... 282 303 295 293 291 271 22 264 291 269 271
Clerical supervisors, n.e.c... . . . . . 203 184 231 228 239 229 21=s7 241 245 250 270Mail carriers, post office ......... .. . .. 271 268 268 254 244 24 28 256 247 242 264Expediters and production controllers ... 196 202 201 214 210 219 28 244 238 254 257



Payroll and timekeeping clerks . - .. 200 206 1=02 211 231 245 241 237 231 224
Insurance adjusters, examiners,

and investigators 109 114 127 I in 53 159 172 173 178 179 191 200
MM1 handlers, except post office . .... 129 144 148 I in 45 140 149 164 170 168 175 182
Billing clerks 149 166 158 I E145 140 157 170 164 165 153 154
Ticket, station, and express agent 130 118 123 I E138 126 132 131 148 144 148 154
Library attendants and assistants . . 138 123 135 I 046 143 144 174 168 155 152 150
Messengers and office helpers ... 79 85 77 78 83 95 89 95 98 97 115
Dispatchers and starters, vehicle ..... - - 86 88 92 93 89 99 99 109 105 115 110
Collectors, bill and account .... ... - . 61 59 64 73 66 73 80 77 81 93 87
Stenographers 125 107 104 I*U01 101 84 96 78 66 74 66
Enumerators and interviewers . .. . . .. 39 49 53 - 44 49 55 54 61 87 58 53
Bookkeeping and billing

machine operators .... .... .. 69 57 59 oO 49 53 47 59 52 49 42

SOURCE: Current Population Survey-
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Table 2.13 shows the =PS clerical occupations sorted by
the annual rate of charig,:e over the 19724982 decade. This
list is remarkably similavEr to the earlier 1950-1980 rate of
change listing in table =JO. Once again, computer and
peripheral equipment oflrators experienced the most rapid
rate of increase of any cl._erical occupation, although it was
only about half the rate sown for the 1950-80 period. Bank
tellers and insurance adjumsters, examiners and investigators
both edged aheLd of te0c-L1=1-iers' aides in growth rates during
the more recent decade. Ta-his reflects the fall-off in the rate
of growth in teachers' aicis as employment growth in educa-
tion as a whole faltered due to funding difficulties and a
reduction in the student pow opulation.

Other clerical occupatio=_Tis showing relatively rapid growth
during the 1972 to 1982 d._ecade include cashiers, estimators
and investigators, and re=eptionists. All three of these oc-
cupations involve direct customer contact and probably
would fall into the 'hard to automate" category.
Messengers and office helf=ers emerge as a relatively rapidly
growing clerical occupatiomi in the 1970s, which is in contrast
with their declining ernplazDyment from 1950 to 1980. The
number of bill collectors E.-increased at 3.6 percent annually
during the decade, and rrtil handlers except post office in-
creased at 3.5 percent. Orl=e again., there is no obvious inter-
pretation that emerges frolorn the listing of clerical occupa-
tions that grew more rapicilay than average during this recent
decade-

At the other end of the claistribution, the declining occupa-
tions, stenographers and tlephone operators are joined by
bookkeeping and billing nmachine operators in rather rapid
decline for the 1972 to 1.92 period. Small annual declines
were registered for typists, postal clerks, mail carriers, and
stock clerks and storekeeprs.

9 0



Table 2.13

Employment in Cleriad Occupations, 1972 NM

Ranked by Relative Change 1971 to 19$

Employment (la thousi01)

Percent

kiptioN1 Tifle 1972 1973 1974 1975 1976 1977 111 1979 1980 1981 1982 chuge

Cornikerui peripheral

egoimoperators , . " .. .E", 199 220 251 302 295 311 4.1)1 465 535 564 588 11.4

290 329 356 356 371 416 451 503 542 569 561 6,8

Insontictldjoiersi

exatiamod investigators ..": 109 114 127 153 159 172 111 178 179 191 200 63

Teachers' ildtli empt

208 232 253 292 325 326 14 357 391 381 373 60

Cishicts.,, .,.._-.. -:.:. 998 IN 11127 1,200 1,280 1,354 1,4311 11512 11592 1,660 1,683 54

Eltirnatos IN

..=.: 350 334 374 389 423 459 0 306 545 540 570 5,0

Receptioit _ 439 450 465 468 511 542 6t 614 644 675 672 43 tri

Messokscgeffice lie1pors . . .,,,, 79 85 77 78 83 95 P 95 98 97 115 38 R

1
CoilectorOillond amount : . miiiii 61 59 64 73 66 73 1(1 77 81 93 87 36 F
Mail halidltiti acopt

1.4

E,

post ono, i .. , . , .. , i .. .,..", 129 144 148 145 140 149 161 170 168 175 182 3.5 6

All okr thl workers , . . 1,329 1,331 1,388 1,375 11444 1,587 1,10 1;118 1,899 1,956 1,871 35

Enetrook interviewers . , ,77,,,, 39 49 53 44 49 3$ ii 61 87 58 53 31 tia
CleriCt stionilorso n.eicE , i E 200 184 231 228 239 229 21)1 241 245 250 270 3,0 °E.4

a
Exrdites el prixiaction 1

o
196 202 201 214 210 219 211 244 238 254 257 2:7 fil

Stretarit, , , : : , , , E ; " .. .. , IIE 2,964 3,088 3,211 3,281 3,428 3,470 364 3792 3.944 3,917 3,847 26

Clerical vim : : : , : : , : : i ! :..:. I : : E 14,329 14,667 15,199 15,321 15,788 16,372 1701 11,953 18473 18,564 18,466 2:6
ct
i=k
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Table 2.13 (coil)

Employment (Io thousands)

Annual

Feront

1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 chop

Keypunch operators ,. 214 255 251 253

Dispatchers & starters; vehicle 86 88 92 93 89

Bookkeepers 1,591 1;673 4706 1709 4712 1,754 4861

Statisfical clerks . ; ; 301 301 328 331 342 363 384

Payroll & timekeeping clerks , 03 200 206 202 211 231 245

Ticket; station, and

express agents , 110 118 123 138 126 132 131 148 144 148 154 1.7
Counter clerks; except food 311 352 350 331 359 349 383 369 358 360 373 1,2
Shipping & rtceiving clerks , , 451 461 469 433 446 474 469 493 515 525 499 LO
Library attendants

and assistants " 118 123 135 146 143 144 174 168 155

Billing clerks , , 149 166 158 145 140 157 170 lfA 165

File clerks . , 214 287 279 268 274 280 279 312 332
Mail carriers, post office 111 268 268 254 244 244 258 256 247

Stock clerks & storekeepers 511 478 493 479 499 505 116 539 544
Postal clerks 282 303 295 293 291 271 272 264 291

Typists 1,0 1 040 1;046 4035 995 1020 1;060 1,038 11043

Tdephone operators 394 390 393 348 343 347 317 333 323

Bookkeeping and billing

machine operators ; 69 57 59 60 49 53 47 59

Stenographers 107 104 101 101 84 96 78 66 74 66 -6,2

SOURCE: Current Popolstiori Slryty.
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Bookkeeping and billing machine or=erators would appear
to be another clerical occupatim=1 impacted by the
microprocessor revolution. As microcc=pmputers have become
more widely distributed, increasing atention has beer paid
to creating accounting software that vt-All run on the micros.
This has undoubtedly impacted the ntmrnber of bookkeeping
machine operators_ What is not clear is whether it has im-
pacted the number of people doing tl-ne bookkeeping work.
Since they are not doing it on a speial purpose device, it
would no longer be appropriate to cll them bookkeeping
machine operators, however, and the jcz:)13 titles are very likely
changed.

The declines in postal service etwnployment reflect a
multitude of influences (including cons iderable technological
change) aimed at making the postal ervice more efficient
and competitive, particularly since it was made "indepen-
dent" oc the government. The supericc3r growth in employ-
ment of nonpostal mail handlers appers to indicate that the
postal service still has a way to go.

The occupations that show near ze=ro growth during the
decade are also interesting. File clerAcs and billing clerks
showed almost no growth from 1972 tuo 1982. Both suffered
from recessionary employment declMmes that wiped out
earlier gains. It might be tempting to cw3nclude that these oc-
cupations also were adversely impated by technological
change, but it will become apparent n chapter 3 that the
truth is not that simple. Let us turn ric=ow to the questions of
trends in the number of females and rr---inorities employed in
these clerical occupations.

Demographic Trends in Clerical Employment

Clerical work has been prototypical "women's work" in
recent decades, particularly for certain clerical occupations.
Table 2.14 shows the employment of C'emales in clerical oc-
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Table 2.14
Female Clerical Employment, 1950 to 1980

Female employment
Occupational title 150 1960 1970 1980

Clerical workers 4,187,825 6,509,421 10,186,279 14,909,13Bank tellers 31.025 97,796 228,588 430,858
Billing clerks 25.102 36,819 92,851 104,208
Bookkeepers 572,041 812,101 1,338,807 1,638,220Cashiers 192,872 392,374 738,946 1,373,336
Clerical assistants, social welfare 0 0 1,001 19,744
Clerical supervisors, IL e c 18,499 27,096 51,438 139,652
Collectors, bill and account 3,506 6,804 19,705 42,760
Counter clerks, except food 53,126 77,808 162,287 264,502
Dispatchers and starters, vehicle 3.035 5,161 10,610 29,568
Enumerators and interviewers 66,408 97,257 53,279 66,695
Estimators and investigators, n.e.c 37,895 56.331 108,802 253,939
Expediters and production controllers . ... .... 13,421 20,199 48,851 147.603
File clerks 99,439 127,580 313,247 251,476
Insurance adjusters, examiners, & investigators . 1,013 6,940 27,199 88,556
Library attendants and assistants . .... . . . 11,693 28,967 105,440 114.803
Mail carriers, post office 3,510 4,435 20,828 33.179
Mail handlers, except post office 16,596 24,306 57,079 79.425
Messengers and office helpers . ... . 8,309 9,198 11,932 20,981
Meter readers, utility 952 1,394 883 4.239
Office machine operators .... ... . . .. . . 120,544 241,840 433.711 634,577
Bookkeeping & billing machine operators 24,445 48,214 60,197 32,543
Calculating machine 18,961 38,199 33,889 15.885
Computer & peripheral equipment operators 653 1.319 36.377 209,524
Duplicating machine operator 2,941 5,928 12,341 10,633



Keypunch operators
Tabulating machine operator
Office machine, n.e.c

Payroll and timekeeping clerks
Postal clerks
Proofreaders
Real estate appraisers
ReceptioMsts ...... .... ... . . ...
Secretaries
Shipping and receiving clerks
Statistical clerks
Stenographers
Stock clerks and storekeepers
Teachers' aides, except school monitors
Telegraph operators
Telephone operators
Ticket, station, and express agents
Typists
Weighers. .. .. .. .......
M;scellaneous clerical workers
Not specified clerical workers

................

. . ........

. .........

61,122
3,923
8,498

28,630
23,969

8,063
0

68,682
958,357
21,134
55,970

413,945
31,284

3:4326

347,025
7,801

393:622192

116,201
777,957

123,157
7,901

17,122
66,818
41,731
11.811

0
152,886

1,494,311
25,892

2871,297892

58,391
8,990
4,760

358,632
16.642

521,201
8,341

171,938
1,139,408

SOURCE: Decennial Census. Data were adjusted for consistency by the authors.

260,393 336,980
4,297 2,019

26,196
114,130

26,993
162,302

97.586 103,210
22,406 21,610

895 4,900
306,495 4.005101:244171

2,807,147
63,530 120,964

231,195
127°7,58°895 83,649
109,619 191,172
125,805

193,777 23,177°1

27828644371409,613
37,901

980,955 760,582
9,78612,003

322,284 871.262
648,457 1,541,713
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cupations from 1950 to 1980. It has the same structure as
table 2.8 except that only women are included. These data
have also been carefully adjusted for changes in the
classification of jobs in the various Census observations.
Note that nearly 15 million of the 19 million clerical workers
in the earlier table are accounted for here, since over three-
fourths of clerical workers in 1980 were women.

Table 2.15 contains the same data, but the clerical occupa-
tions are ranked according to the level of female employment
in 1980. Among women workers, secretaries are the largest
single clerical occupation, followed by bookkeepers,
cashiers, and typists. Since females dominate the clerical
employment ranks, it is not surprising that this ranking
should be exactly the same as before. The same is true of
table 2.16, which shows the detailed occupations ranked by
the annual rate of growth from 1950 to 1980. Rapid growth
for female clerical workers occurred among computer
operators, insurance adjusters, teachers' aides, typists, bank
tellers, bill collectors, and expediters. All showed at least a
tenfold increase in the number of females employed over the
30-year period. Declining occupations for female clerical
workers included stenographers, telegraph operators,
tabulating and calculating machine operators, and telephone
operators.

Table 2.17 shows the percentage employment of women
for each of the 32 clerical occupations in the Current Popula-
tion Survey from 1972 to 1982. The occupations are ranked
according to the percentage female in 1982. As discussed
earlier in the chapter, some occupations are almost exclusive-
ly female. Over 99 percent of secretaries are women, as are
over 97 percent of receptionists and nearly 97 percent of
typists. Keypunch machine operators, teachers' aides, bank
tellers and bookkeepers are also over 90 percent female.
Most important, none of these jobs which are dominated by
women show any particular decline in the proportion female
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over the last decade. Thus these jobs will apparently con-
tinue to be almost exclusively female.

At the other end of the scale, postal mail carriers were only
17 percent female in 1982, although this proportion nearly
tripled during the 1970s. Messengers and shipping and
receiving clerks were also less than 25 percent female while
postal clerks, stock clerks, and dispatchers were between 35
and 40 percent female. All the clerical occupations with low
percentages of female employment have seen increasing
numbers of women workers in recent years. Since the oc-
cupations where females predominate have not shown con-
trary trends, it is difficult to argue that this demonstrates
lesser sex stereotyping of jobs, however. It may simply
reflect the greater availability of women workers for all
clerical tasks, combined with the lowering of barriers to en-
try for female workers in certain jobs. The bulk of clerical
jobs are currently held by women workers and this can be ex-
pected to continue for the foreseeable future.

Unfortunately, it is not possible to reconstruct completely
comparable occupational employment figures for 1950 to
1980 for minorities from Census data. This is because the
reclassification studies that the Bureau of the Census con-
ducts do not include separate figures by race. Thus it is
necessary to confine the analysis to CPS data in examining
minority employment in clerical occupations over time.

Table 2.18 displays the percent minority employment in
the CPS clerical occupations from 1972 to 1982, with oc-
cupations ranked by the proportion minority at the end of
the period. The highest minority percentage is among postal
clerks, with over 25 percent minority workers. Note that this
does not include postal mail carriers who are listed separately
in the table. In fact, mail carriers include only about 14 per-
cent minority workers. Mail handlers, other than in the post

, office (i.e., private sector ), are also over 20 percent minority.
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Table 2.15

Female Employment in aerial Occupations, 1950 to 1980

Ranked by Level of Employment In 1980

Fernak employment

0
Occupational title 1950 1960 1970 1980 L.4

0
4,187,825 6,509,421 10,186,279 14,909,130 r

Secretaries 958,357 1,494,311 2,807,147 4,001,211
a

Bookkeepers , i .... . , .. 572,041 812,101 1,330,807 1,638,220 0!,

Not specified clerical workers .... , ... , ... Wilf..., 777,957 1,139,400 640,457 1,541,713
a
pi

0
Cashiers ernifE!IiiiiflEfFialliiiiiiiiiiiiiiiiiiii 192,872 392,374 738,946 1,373,336 th

Miscellaneous clerical workers, 116,201 171,933 322,284 871,262

Typists 33,622 521,201 980,935 760,582

Receptionists , : : llll KM 152,886 306,495 510,447

Bank tellers , , , lf.f.ltittitlfililtitilltitilli, 31,025 97,796 228,588 430,858

Keypunch operators . .. . .. . . . , .4 ....J..... . ... i .4 . 61,122 123,137 260,393 336,980

Tekphone operators 347,025 350,632 409,613 288,447

Counter clerks, except food ...... , .. , .., 53,126 77,808 162,287 264,502

Estimators and investigators, n,e,c, , . , . , . , , , , . . 37,895 56,331 108,802 253,939

File clerks , , , . , , . . , , , . , , . , . , , . , 99,439 127,580 313,249 251,476

Statca1c1crks444144444 55,970 81,972 170,605 231,195

Computer & peripheral equipment operators .... , .. . , 653 1,319 36,377 209,524

Teachers' aides, except school monitors , , , , . 4., , i 3,436 8,990 125,805 193,017

, Stock clerks and storekeepers : : 31,284 58,391 109,619 191,172

Payroll and timekeeping clerks , f.. 28,630 66,818 114,130 162,302

Expediters and production controllers , , , . , , , . , , 13,421 20,199 48,051 147,603

Clerkal supervisors, lex.. 4. . . . . .1...14 .1 , , ..... .4. 18,499 27,096 51,438 139,652

' Shipping and receiving clerks , - : 21,134 25,892 63,530 120,964

Library attendants and assistants : : , 11,693 28,967 105,440 114,803

Billing clerks 25,102 36,819 92,851 104,208



23,90 41,731 97,586 103,210

Insurance adjusters, examiners, & investigators . 1,013 6,940 27,199 88,556

Stenographers . ,".. -". 413,945 1271,289 127,589 83,649

Mail handlers, except ;1st orice ."..,...". 16,596 24,306 57,075 79,425

Ticket, station, and express agents . , . . . . . , . ... , .. ... 7;801 16,642 37,901 72,631

Enumerators and interviewers ..... , , , . 66040 97,257 53,279 66,695

Collectors, bill and account . ., . , . 3,506 6,804 19,705 42,760

Mail carriers, post office . .. , , , . ..... , ..... - , i = 3,510 4,435 20,828 33,179

Bcokkeeping & billing machine operators . . .. . . . . . ..... 24,445 48,214 60,197 32,543

Dispatchers and starters, vehicle . 3,035 5,161 10,610 29,568

Officr machine, nItc, . . . . . . . . , " .. " " . . , . 8,498 17,122 26,196 26,993

Proofreaders ...,"."...."....",".",... 8,063 11,811 22,406 211610

8,309 9,198 11,932 20,981

Clerical assistants, social welfare... - === , . . , ... = = = 0 0 1,001 19,744

Calculating machine . , ... .... .. . , . . 18,961 38,199 33,889 15,885

Duplicating machine operator ","." ". 2,941 5,928 12,341 10,633

Weighers.. . . . . . , - - , , , ... = , = . ... 5,219 8,341 12,003 9,786

0 0 895 4,900

Meter rodeo, utility. , . . 952 1,394 883 4,239

Telegraph operators . " ... ., , ... , . , . 7,542 4,760 3,777 2,711 i
Fo

Tabulating machine operator... , . . , . , . 3,923 7,901 4,297 2,019
o
.,

SOURCE: Decennial Census. Data were adjusted for consistency by the authors,



Table LI

Female. Employment in Clerical Otcupadons, 1950 to 1980

Ranked by Relative Change 1950 to 1980

Female employment

Occupational tide i950 1960 1970 1980

Auk
percent

change

Computer & peripheral equipment operators . 653 1,319

InsuranCe adjusters, exuiners, & investigators , . 1,013 6,940

Teachers' aides, except school monitors , . 3,436 8,9919

Typt F , .......... , 33,622 521,201

flank tellers .. 4.4/.1 31,025 97,796

Collectors, bill and account . 3,506 6,804

Expediters and production controllers 13,421 20,199

Libraty attendants and asistants 11,693 28,967

Dispatcht, and starters, vehicle , 1, 3,035 5,161

Mail carriers, ost office 3,510 4,435

Ticket, station, and express agents . 7,801 16,642

Clerical supervisors, , 18,499 27,096

Miscellaneous clerical workers.... .. 116,201 171,938

Receptionists , 68,682 152,886

Cashiers 192,872 392,374

Estimators and investigators, n.e.c. III , 37,895 56,331

Stock clerks and storekeepers 31,284 58,391

Shipping and receiving clerks 21,134 25,892

Payroll and timekeeping clerks ... III 4 28,630 66,818

Keypunch operators 4 61,122 123,157

Office machine operators . 120,544 241

Counter clerks, except food , 53,126 77,808

36,377 209,524

27,199 88,556

125,805 193,017

980,955 760,582

228,588 430,858

19,705 42,760

48,851 147,603

105,440 114,803

10,610 29,568

20,828 33,179

37,901 72,631

51,438 139,652

322,284 871,262

306,49$ 510,447

738,946 1,373,336

108,802 253,939

109,619 191,172

63,530 120,964

114,130 162,302

260,393 336,980

433,711 634,577

162,287 264,502

21,2

16,1

144

11.0

9,2

8,7

8.3

7.9

7.9

7,8

7,7

7.0

6,9

6.P

6.8

6,5

6.2

6.0

6.0

5.9

5.7

5.5



Mail handkrs, except post office..

Meter readus, utility. :

Postal clerks .......

Secretaries

Bilfmg clerks iii.i.

Statistical clerks:

Duplicating machine operator

Office machine, n.to, f !

Bookkeepers.

Proofreaders

File clerks ..

Messengers and office helpers

Not specified clerical workers

Weighers ,

Bookkeeping and billing machine operators

Enumerators and interviem

Calculating machine ,

fif

WI!!

I

Telephoneoperators , I I 4 f III! . 11 1 1

Tabulating machine operator, , I

Telegraph operators 111! fif ..... .

Stenographers , fiifff f 111 ! !

16,596 24,306

952 1,394

23,969 41,731

958,357

25 102

55,970

2,941

8,498

572,041

8,063

99,439

8,309

777,957

5,219

24,445

66 408

1,494,311

36,819

81,972

5,928

17,122

81Z101

11,811

127,580

,198

111391408

81341

48,214

97,257

181961 38,199

147,025 , 358,632

3,921 7,901

7,542 4,760

413,945 271,289

-
SOURCE, Dethllial Census. Data were adjusted for consistency by the authors.

57,075

881

97,586

2,807,147

92,851

170,605

12,341

26,196

1,338,807

22,406

313,247

11 932

648,457

12,Q03

60,10

5279

33,819

01613 .

0297

31777

127,589

19,425 .5,4

4,239 5.1.

103,210 540

0011211. 4.9.......

1041208 419

231,195 418

.10,633 4.4.

26,993 3.9

1,638,220 3,6

21,610 3.3

251,476 341

20,981 3,1

115411713 2.3

9,786 241

32I$4) 0.9

6605

15,885 70.6

288,447. 46

2,019

2,711 45

83,649 4.2



Table 2.17
Percent Female Employment in Clerical Occupations

Percent female employment

Occupational tItle 1972 1973 1974 1975 1976 9 1980 1981 1982

Secretaries 99.1 99.1 99 2 99.1 99.0 99.1 99.2 99.1 99.1 99.1 99 2
Receptionists 97.0 96.9 97 A 96.7 96.2 96.8 96.9 97.2 96.3 97 .3 97.5

Typists 96.1 96.6 96.2 96.6 96.7 96.3 96.6 96.7 96.9 96.3 96.6
Keypunch operators 89.8 90.9 932 92.8 93.5 93.2 95.6 95.3 95.9 93.5 94.5

Teachers aides, except school monitors . . 89.3 90.4 90.4 91.3 90.9 93.4 92.1 93.4 93.7 92.9 92.5

Bank tellers 87.5 89.9 91.5 91.1 91.1 90.0 91.5 92.9 92.7 93.5 92.0

Telephone operators 96.7 95.9 93.8 93.3 94.4 95.3 94.2 91.7 91.8 92.9 91.9
Bookkeepers 87.9 83.3 89.2 87.8 90.0 90.0 90.7 91.1 90..5 91.1 9.18
Billing clerks ........ . . . 84.6 83.0 87.3 86.8 87.1 87.8 88.1 90.1 90.2 88.2 87.7

Cashiers 6.6 86.7 87.7 87.1 87.7 87.0 87.1 87.9 86.6 86.2 6.8
Bookkeeping & billing machine operators ... .. 91.1 92.9 87.9 91.5 93.8 92.3 86.7 89.5 90.0 87.8 85.7

Stenographers 90.4 92.5 93.2 93.0 89.0 91.6 90.4 93A 89.1 85.1 84.8

File clerks 84 9 86.3 85.1 86A 85.5 84.7 85.7 86.6 86A 83.8 84.5
Enumerators and interviewers ......... . 82.1 79.6 81.1 81,4 83.3 79.6 75.5 76.7 76.7 75.9 83.0
Payroll & timekeeping clerks 71 7 72.2 77.5 74.9 73.6 75.2 75.5 81.4 81.0 81.0 82.1

Statistical clerks 70.9 68.5 73.1 74.5 75.4 75.6 76.1 78.8 78.0 80.3 81.6
Library attendants and assistants 75.2 77.9 79.1 80.6 81.6 80.3 80.8 79A 77.6 82.2 81.3

All clerical workers ................ ... 75.6 76.6 77.6 77.8 78.7 78.9 79.6 80.3 80.1 80.5 80.7

All othrr clerical workers 70.3 70.4 72.8 74.1 76.9 75.3 76.0 76.4 77.1 76.9 77.9
Counter clerks, except food 73.9 76.2 77.8 75.8 75A 77.8 77.2 77.9 73.4 76.4 76A
Clerical supervisors, n.e.c. 57.8 61.2 65.1 66A 67.1 65.9 63.2 71.3 70.5 70.8 72.2
Computer & peripheral
equipment operators .. . .. 37.8 40.3 43.1 44.4 52.6 54.6 58.3 61.6 59.8 63.8 63.3

Collectors, bill and account ... . ... 48.3 37.9 46..0 52.1 51.6 47.9 57.7 59.5 56.4 63A 62.1

Estimators & investigators, n.e.c. 43.4 49.5 47.2 44.9 48.6 51.0 53.4 55.8 56.2 54.6 58.4



Insurance adjusters, examiners,
and investigators .. .. .... 34.3 40.2 45.6 48.0 51.3 50.6 51.5 55 5 57.5 58.1 56,5

Ticket, station, & express agents 31 8 35.0 38.0 39.0 42.7 42.6 40.6 44.4 45.7 47.3 47A

Mail handlers, except post office 43.8 43.4 44.5 46.2 50.7 49.7 49.4 50.3 47.3 47.4 47.3

Expediters and production controllers 23.1 26.5 30.2 28.0 30.0 34.0 32.1 38.1 40.3 40.9 42.4

Dispatchers and starters, vehicle 16.3 19.5 24.2 18.5 21.6 20.2 30.9 35.5 34.0 38.3 38.2

Stock clerks and storekeepers . . . . 22.9 25.3 25.2 30.2 29.1 30.8 31.2 31.9 32.5 34.8 36,8

Postal clerks 26 7 26.9 28.0 30.0 31.7 31.8 32.2 34.4 35.4 37.9 35.1

Shipping and receiving clerks ....... 14.9 14.4 15.9 17.1 17.3 19.5 22.8 21.3 21.6 22.5 24.8

Messengers and office helpers ...... , 15.4 20.2 23.7 26.3 29.6 28.0 28.7 31.5 27.6 26.8 23,5

Mail carriers, post office ....... ... 6.7 6.4 7.5 8.7 9.1 9.5 11.4 10.3 11.1 15.7 17.0

SOURCE: Current Population Survey.
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Table 2.18
Percent Minority Employment in Clerical Occupations

-upationel title 1972

Postal clerks 19 6
File clerks 18.0
Mail handlers, except post office . . . .. 19.5
Keypunch operators .. .. _ 15.5
Teachers aides, except school monitors 21.8
Messengers and office helpers 19.9
Typists ... . . . . .. 12.0
Telephone operators 12.8
Stock-clerks and storekeepers ....... ........ 12.5
Library attendants and assistants .. ........ 11.9
Computer & peripheral
equipment operators . ..... . . . 10.2

Bookkeeping & billing machine operators 8.9
Mail carriers, post office 14 1
Statistical clerks 8.4
Shipping and receiving clerks ... . ....... 13.7
Stenographers 8 0
All other clerical workers .. . . . 9.2
Ticket, station, & express agents 6.2
Estimators and investigators, n e c. .... 4.9
Cashiers 8 0

Percent minority employment

1973 1974 1975 1976 1977 1978 1979 1980 1981 1982

21.6 21.8 25.2 26.5 26.2 24.9 23.9 24.2 26.4 26.9
19.7 21.0 20.8 20.4 20.4 23.4 21.0 21.6 22.9 21.2
16.1 21.1 18.9 20.3 21.1 19.1 18.6 23.0 20.6 20.9
17.0 17.3 16.0 18.1 19.9 18.3 23.0 21.8 19.4 20.3
23.6 22.8 19.4 194 16.9 18.1 17.1 19.6 19.2 20.1
17.9 15.8 18.4 16.0 17.2 20.9 18.5 16.3 19.6 19.1
134 13.8 13.8 13.9 14.5 16.2 19.2 13.5 19.8 17.4
12.4 12.6 13.4 13.9 14.0 12.5 16.8 15.8 17.2 17.3
11.6 11.5 11.6 12.4 12.3 12.8 14.4 12.4 13 1 16.1
10.9 13.4 10.4 14.2 16.2 11.0 12.9 13.2 14.5 16.0

11.6 11.8 10.5 11 .8 11.6 13.2 13.0 14.0 15.8 15.5
9.1 13.8 10.2 8.3 11.5 13.3 10.5 14.0 14.3 14.3

12.4 124 14.3 12.4 10.3 9.4 10.7 11.5 13.6 14.0
11.1 10.5 10.1 12.5 11.2 11.9 12.3 14.0 15.1 14.0
14.4 14.0 11.9 13.2 13.7 14.8 13.6 14.1 14.7 13.8
11.3 9.7 8.0 10.0 12.0 10.6 13.2 15.6 13.5 13.6
13.6 10.8 10.9 11.1 11.7 14.3 12.7 13.3 13.5 13.1
6.0 9.9 10.3 11.3 10.9 11.9 9.7 9.3 9.5 13.0
7.3 8.4 8.6 8.7 9.3 10.6 10.1 10.7 10.6 12.8
7.8 7.9 8.5 9.2 8.8 10.6 10.5 10.8 11.8 12.8

All clerical workers . . . .. . . . . . 8.9 9.3 9A 9.4 9.8 9.8 10.5 11.0 11.1 11.6 11.8
Collectors, bill and account ........ ........ 5.0 5.2 6.3 11.3 7.8 8.5 11.5 8.1 7.9 10.8 11.5
Enumerators and interviewers .............. 7.7 12.2 13.2 11.6 10.4 9.3 15.9 10.0 15.1 15.5
Clerical supervisors, n.e.c. 10.1 9.3 9.4 8.8 10.5 9.9 11 3 ii .8 12.0 10.8



Insurance adjusters, examiners,
and investigators 6 5 7.1 8.8 10.0 10.3 10.1 11.2 12.7 10.9 9.9 10.0

Counter clerks, except food 6.4 7.4 7.2 8.9 8.5 9.6 10.1 11.0 9.4 10.3 9.7

Payroll and timekeeping clerks ... 6.0 6.6 6.9 7.0 7.2 7.5 7.1 8.5 8.6 9.5 8.9

Expediters and production controllers.... 6.7 6.0 7.5 8.1 9.2 8.8 8.0 9.6 9.4 8.3 8.9

Receptionists .... . . . ... 7.6 8.1 7.8 8.9 8.2 8.1 9.5 8.7 8.1 8.6 8.3

Bank tellers 4.9 4.6 6.8 7.1 6.7 7.6 8.0 9.3 8.7 7.6 8.0

Secretaries 5.2 5.7 5.1 4.9 5.7 5.4 6.2 6.6 6.7 7.2 7.4

Dispatchers and starters, vehicle . 3.5 6.9 7.7 10.9 9.1 9.1 9.3 6.5 11.7 8.7 7.3

Bookkeepers 3.6 4.1 4.4 4.3 4.1 4.4 5.0 5.4 5.5 6.3 6.6

Billing clerks 6.7 6.7 7.0 6 9 6.5 5 8 7.7 8.6 8.0 10.5 6.5

SOURCE: Current Population Survey.
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Other clerical occupations showing 20 percent minority par-
ticipation include file clerks, keypunch machine operators,
teachers' aides, and messengers. In general, the clerical oc-
cupations with heavy minority employment are not the
strong growth occupations.

Occupations with relatively low percentages of minority
employment include billing clerks, bookkeepers, dispatch-
ers, secretaries, bank tellers, and receptionists. However, the
general trend in the minority proportion of clerical workers
over the last decade is clearly upward. For most of the oc-
cupations in table 2.18, the percent minority in 1982 is higher
than it was in 1972.

After this brief review it is surprisingly hard to come to
any firm general conclusions about the potential impacts of
clerical automation on the employment outlook for women
and minorities in clerical jobs. It is clear that both women
and minorities have made "gains" in recent years in the
sense that they are taking a higher proportion of clerical jobs
than in the past. But the rumored impacts of technological
change on clerical employment have not emerged from the
analysis of historical employment data. It is apparent that
the analysis of aggregate data is not sufficient to identify the
employment impacts of technological change, except in cases
of truly declining occupations. We shall see in chapter 4 that
there are some good reasons for this disappointing result.

With this data base in place, we turn in chapter 3 to a
focus on trends in the employment levels of individual
clerical occupations. The data from this chapter will be ap-
plied in a more rigorous fashion, as employment levels and
demographic characteristics are examined in more detail.
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NOTES

L See Hunt and Hunt (1985) for a full discussion of this issue.

2. Note that this treatment will not be strictly correct because of the
marked differences between the 1980 Census occupational classification
system and those based on the 1970 and earlier Census systems.

3. For convenience, the terms administrative support personnel and
clerical workers will be used interchangeably in this monograph. While
the differences in classification are widespread and significant, the
discussion will be much improved if this point is ignored except when it is

vital to understanding.

4. This will becorrie clear later in the chapter when the trends in employ-
ment of clerical workers are presented.

5. See 1970 Census of Population, Detailed Characteristics, United
States Summary PC(1)-D1 Table 221, pp. 718-724.

6. See John A. Priebe, Joan Heinkel, and Stanley Greene, "1970 Oc-
cupation and Industry Classification Systems in Terms of Their 1960 Oc-
cupation and Industry Elements," Technical Paper No. 26, issued July
1972, Washington, D.C.: U.S. Department of Commerce, Bureau of the
Census. The 1950 to 1960 conversion was published as Technical Paper
No. 18. Unfortunately, the 1970 to 1980 conversion has not yet been
published. The Bureau of the Census was good enough to make
preliminary unpublished results available for this study.

7. Neither of these factors is thought to introduce serious distortions in
clerical worker employment figures. In any event, there is no informa-
tion available with which to make the adjustments at the specific occupa-
tional level.

8. Note that this is some 2.2 million more than reported in the earlier sec-
n of this chapter. The major discrepancy is the omission of cashiers
m the earlier figures.

9. This differs only slightly from the 3.9 million reported earlier.

10. The category of clerical assistants, social welfare was omitted since it
was added in 1970.

11 . Later in the chapter, it will be shown that messengers appear to be
making a strong comeback.
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12. It is frustrating to stop the analysis in 1982. However, the massive
reorganization of the occupational classification system introduced to
the CPS in 1983 prevents the development of consistent data for all oc-
cupations after 1982.

13. There are some differences in aggregation from the Census data that
result in only 32 rather than 42 occupations reported. This makes it im-
possible to use the bridging technique to try to overcome the effects of
conversion to 1980 Census titles in 1983 CPS data.



3
Analysis of

Employment Trends
in Clerical Occupations

This chapter will apply a narrower focus to the data
presented in chapter 2. The analysis will concentrate on in-
dividual clerical occupations rather than the entire popula-
tion of clerical jobs. This will make it possible to pull
together the trends in ernplonent, the demographic com-
position, and speculation on the past impact of clerical
automation on each occupation. The clerical subgroups
from the 1980 Census will bc used to organize the occupa-
tions, but it is important to realize that there will not usually
be a one-to-one correspondence between the subgroup and
the occupations discussed.' In essence, the analysis will in-
volve selected occupations within each clerical subgroup.

This chapter will draw freely on results that have been
presented earlier, especially on the race and sex
characteristics of those employed in particular occupations.
In the interest of readability, however, the tables from which
the results are taken will not be referenced. For some oc-
cupations, CPS data will be presented for 1972 to 1982 as in
chapter 2, while for others the data will include 1983 and
1984. It is true that the conversion to 1980 Census occupa-
tional titles in 1983 rendered the CPS observations incom-
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patible with the earlier years. However, there are some oc-
cupations where the changes are minimal or nil. The authors
have used their own judgment in deciding which individual
occupations were consistent enough to be presented without
misleading the reader. Also, Census data for 1950 to 1980
and CPS data for 1972 to 1982 or 1984 will be presented
together without too much concern for whether the employ-
ment levels are exactly consistent between the two.' This is
done in the interest of deriving maximum impact from the
numbers that exist. The interest is in establishing the trend
rather than in getting a precise measurement of the number
of people employed at a given point. This is also the motiva-
tion for presenting the occupational trends in graphical for-
mat in this chapter.

Employment Trends

Table 3.1 provides an overview of the rates of increase of
the components of administrative support employment be-
tween the 1970 and 1980 Census observations.' Since it uses
the 1980 Census occupational classification system, the
numbers are not exactly consistent with those presented
earlier in this monograph. The indication is that there was a
very wide range of employment change between 1970 and
1980 among the clerical subgroups. Aggregate rates of
change vary from the 24 percent reduction in employment of
communication equipment operators over the decade to the
147 percent increase among computer equipment operators.
It will be shown shortly that the increase in supervisors is
clearly a statistical anomaly.

The overall rate of expansion among clerical jobs during
the decade of the 1970s was 32 percent. Other subgroups
growing faster than this rate include the nonfinancial records
processors, information clerks, adjusters and investigators,
and miscellaneous. Those growing more slowly than average
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Table 3.1

Employment of Administrative Support Occupadons

Employment kom census In 070 Employment from cam In 1980

Mak Female Total Male

Administrative support occupations 3101507

Supervisors, . , 1771350

Computer equipmtnt operators 97#5

Sccreta* stenoi, & typists 1211356

information clerks . 1181633

Noginancial records processing 147,287

Financial records processing . . 413446

pup!, & other office machine oper, 21,653

Communications equipment oper, 32,965

Mail and message distributors , , 575383

Material scheduling & distrib. 1,089,228

Adjusters and investigators 2111417

Misceimeous 442,694

SOURCE 1980 Census; PC50.1.1)141 Table 276,

913501856

221,478

681046

3,7831036

4841967

535,147

11667,463

38;776

375,132

1841521

288,492

134,957

1 5681811

111

12,7991363

398,828

1651111

3,9041422

6030

682,434

210501909

601429

408,097

759,904

11377,720

3461404

2,011 505

Female

Percent

Total change

3,854,322

5591042

167,320

77,017

130,617

2191735

262,465

20,209

32,542

5441730

110901956

1941432

5551257

121997,076

497,668

241,155

41579,938

7631561

7451372

119911619

38,462

276,148

2291096

5711300

321,234

21741,523

16,851,398

1,056,710

408,475

4,656,955

894,178

965,107

2,254,084

58,671

308,690

773,826

116621256

5151666

3;2961780

32

165

147

19

48

41

8

-3

-24
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(or decreasing) include material scheduling and distributing
occupations, secretaries, stenographers and typists, financial
records processors, mail and message distributors, and
duplicating and other office machine operators. One or more
occupations from each subgroup will be examined in order
to gain an appreciation for the clerical employment trends at
the detailed occupational level.

Clerical Supervisors

Table 3.1 indicated an increase of 165 percent in clerical
supervisors between 1970 and 1980, but this is undoubtedly a
statistical artifact rather than a real change in the employ-
ment of supervisors. One of the major changes introduced in
the 1980 Census occupational classification system was the
separation of supervisors from the body of clerical workers.
Thus the supervisors of computer equipment operators are
now regarded as clerical supervisors whereas before they
were likely to have been considered as simply computer
equipment operators.

When the Bureau of the Census did their reclassification
study to make the two distributions comparable, they ob-
viously were forced to use the information that was gathered
at the time of the original response. So the reclassification
study takes the original job title given by the respondent and
classifies it according to the two different systems. But when
the classification system changes in such a way that a whole
new category of supervisors is created, it is difficult or im-
possible to impose that on the original data. It seems clear
that this accounts for a major share of the apparent increase
in clerical supervisors.

Figure 3.1 shows the data presented in chapter 2 (in tables
2.8 and 2.11) in a graphical format. The upper panel of the
figure displays the long-term employment trend according to
Census data as adjusted. The lower panel of the figure shows
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Figure 31
EMPLOYMENT OF CLERICAL SUPERVISORS
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the CPS estimates of annual average employment of clerical
supervisors from 1972 to 1982, also on a consistent defini-
tional basis. Since the CPS data only show an increase of 35
percent in the employment of clerical supervisors over a
nearly identical span of years, the Census figures clearly
represent a statistical artifact that is a consequence of the
changes in the measurement system. This is also
demonstrated by the fact that the CPS shows that clerical
supervisors were 70 percent female in 1980 while the 1980
Census reports that they were only 47 percent female.

On the basis of these data, it would appear that the
employment of clerical supervisors has been increasing only
slightly more rapidly than clerical workers as a whole. While
supervisors increased by 35 percent over the 1972 to 1982
period, all clerical workers increased by 29 percent for the
term according to CPS data. The proportion female among
clerical supervisors showed a strong positive trend during the
1970s, increasing from 58 percent in 1972 to 72 percent in
1982. Thus at the end of the period, females were ap-
proaching a representation among clerical supervisors equal
to their proportion of all clerical workers (77 percent).
However, the 1980 Census data presented in chapter 2
demonstrated that females were not distributed equally
across all supervisory categories.

If females advanced among the ranks of clerical super-
visors during the past decade, the proportion of minority
employment was relatively constant. While data on race
from the CPS are subject to large sampling errors, the data
appear to show that the proportion of minority workers
among clerical supervisors was roughly the same as their pro-
portion of all clerical workers throughout the '70s. The 1980
Census data for supervisors of administrative support per-
sonnel, however, showed that blacks, Hispanics, and Asians
were all slightly less likely to be supervisors.
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It may not be very satisfying, but clerical supervisors pro-
vide a good object lesson on the dangers of putting too much
faith in the raw numbers without checking against other data
sources. The differences between the 1970 and 1980 Census
numbers are so great as to make comparisons between these
two data sources meaningless. Yet when we turn to the alter-
native, the Current Population Survey, we find that the dif-
ferences in definitions make for noncomparability here as
well. Fortunately, all the occupations ex - mined here will not
prove so troublesome.

computer EquOment Operators

As indicated repeatedly in this monograph, computer
equipment operators had the fastest growth rate of any
clerical subgroup during the decade of the 1970s. This is
reflected in figure 3.2 as well. The employment of computer
and peripheral equipment operators nearly tripled between
1972 and 1982. The observations for 1983 and 1984 are not
entirely consistent with earlier years, since they omit some
supervisors of computer equipment operators, but it is clear
that the strong employment growth continued in these oc-
cupations in 1983 and 1984.

It was reported in chapter 2 that the proportion of females
employed as computer and peripheral equipment operators
rose from 38 percent to 63 percent between 1972 and 1982, a
very considerable rise. Table 3.1 showed that while male
employment levels in these occupations increased by 72 per-
cent, female employment increased by over 250 percent be-
tween 1970 and 1980. Female workers have obviously made
substantial inroads in the most rapidly growing of all clerical
occupations.

Minorities also managed to increase their proportion of
computer and peripheral equipment operators from 10 per-
cent to 15 percent between 1972 and 1982. The discussion in
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Figure 3.2
EMPLOYMENT OF COMPUTER OPERATORS
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chapter 2 showed that blacks, Hispanics, and Asians all were
overrepresented among computer equipment operators
relative to their share of all clerical employment. Female
minorities also were doing well in these occupations. Only
female Hispanics were not overrepresented among computer
equipment operators. The conclusion is that this rapidly
growing clerical occupation has been a real opportunity
generator for minorities in the labor force. The extent to
which these occupations continue to expand in the future
may play an important role in determining the adequacy of
female and minority job achievement.

There is considerable uncertainty about how technological
change in the office might impact the employment oppor-
tunities for computer and peripheral equipment operators.
To the extent that electronic mail, data base management
systems, word processing systems, and other innovations de-
pend on mainframe or minicomputer installations for their
processing power, the number of computer operators would
be enhanced by the spread of these services. On the other
hand, since microcomputers allow direct hands-on operation
by end users, tke microcomputer domination of these areas
could cause job opportunities for computer operators to be
constrained. So the key is the way in which centralized com-
puter systems evolve in the face of decentralized
microprocessing capability. If the strong growth in main-
frames and minicomputers continues in the future, it is
reasonable to expect continued job creation and continued
opportunities for minorities.

Miscellaneous clerical Occupations

It is very illuminating that the second fastest growing
clerical subgroup should be a miscellaneous collection of oc-
cupations. Table 3.1 showed that this group's employment
advanced by 64 percent from 1970 to 1980. The individual
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occupations that are available for analysis in this subgroup
include bank tellers, teachers' aides, and statistical clerks. In
addition, cashiers will be discussed here even though they are
no longer classified as clerical workers by the Census.

Figure 3.3 shows the strong positive trend in employment
of bank tellers from 1950 to 1980 and from 1972 to 1981.
The leveling off in 1982 could be permanent in this instance.
While data for 1983 and 1984 are not consistent with data
presented here, there was no increase in tellers between 1983
and 1984 in the CPS either.

Bank teller is one of the traditional clerical occupations
dominated by the employment of white females. Over 90
percent of bank tellers in 1980 were female and 89 percent of
these were white. Black females are particularly unlikely to
be employed as bank tellers, while Hispanic and Asian
women are slightly more likely to be tellers than their
numbers would suggest. The conclusion, however, is that the
future prospects for employment of bank tellers will impact
most directly on jobs traditionally filled by white women.

Figure 3.4 shows the trend in employment for teachers'
aides from 1950 to 1980 and 1972 to 1984. This is one of the
few occupations where there are no known discrepancies
with the move from 1970 Census categories to those of 1980,
so the time series should be entirely censistent.4 The main
growth in teachers' aides occurred during the decade of the
1960s when they expanded enormously. This was partly in
response to the demand for teachers and partly due to the
desire to introduce cultural diversity into the schools. Since
fully qualified minority school teachers were more difficult
to find, the paraprofessional category of teachers' aides fill-
ed the bill. In fact, it was shown in chapter 2 that teachers'
aides were one of the occupations with the highest minority
employment ratios, over 20 percent in 1982.
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Figure 3.3
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This occupation is also highly female at over 92 percent in
1982, so clearly many of the job opportunities that were
created tended to go to minority females. In the 1980 Census
it was reported that 16.5 percent of female teachers' aides
were black and 11.4 percent were Hispanic. This is nearly
double the black proportion of all female clericals and nearly
triple that for Hispanics.

It is doubtful that the decline in teachers' aides employ-
ment beginning in 1981 has anything to do with office
automation. It is a consequence of the decline in student
populations, the increasing supply of accredited minority
teachers, and the escalating pressure on school budgets occa-
sioned by the taxpayer revolts of the last few years.
Nonetheless, the trend does not augur well for the minority
females who found desirable paraprofessional employment
opportunities in this occupation.

Figure 3.5 shows the employment trend for statistical
clerks from 1950 to 1980 and for the decade from 1972 to
1982. This occupation showed relatively strong growth from
1973 to 1979, but a substantial deterioration beginning in
1980. While consistent data are not available for 1983 and
1984, the indications are that the decline continues. The net
result is that statistical clerks grew only about two-thirds as
fast as all clerical workers during the period.

It was shown in chapter 2 that this occupation became
more female ever the decade of 1972 to 1982, rising from
about 70 percent to about 80 percent female. The percentage
minority also increased over the period. The connection of
this occupation to office technology would appear to be
through the microcomputer applications of spreadsheet
analysis and through statistical and data base management
packages of various types. It is frankly not known whether
the decline in the employment of statistical clerks is the result
of the growth in microcomputers or not, since there is no
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Figure 3.5
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way to make a direct link between the two developments. It
would seem likely, however, that this decline might be linked
to technological change in the insurance industry and other
similar intensive data manipulation situations.'

The last miscellaneous clerical occupation to be considered
is the category of cashiers. Figure 3.6 shows the trends in the
employment of this occupation. It is aPk,:, -;nt that it has
been a growth occupation for a long time, with the growth
accelerating during the 1970s. The observations fur 1983 and
1984 may not be 100 percent consistent with the earlier ones,
but they serve to demonstrate that this occupation continues
to enjoy very strong growth ir employment.

Cashiers were not discussed in the first section of chapter 2
since they are no longer included among clerical workers ac-
cording to the Census. But they were about 85 percent
female in 1980, slightly above average among clerical oc-
cupations. Cashiers were also shown to have a rising propor-
tion of minority workers, increasing from 8 to 12 percent
during the period 1972 to 1982. Cashier jobs might be at risk
from clerical automation, particularly in the form of
automatic or customer-operated checkout systems.
However, the diffusion of these point-of-sale computer
devices through 1984 does not appear to have had a marked
impact on the employment levels in this occupation since it
has had one of the fastest growth rates among clerical oc-
cupations in recent years.

Act/asters and Investigators

The subgroup of adjusters and investigators was shown in
table 3.1 to have increased in employment by 49 percent over
the decade of the 1970s. However, the employment of males
in this subgroup actually declined, whereas the level of
female employment increased by 138 percent. Thus, this oc-
cupational subgroup was or.o of rapidly increasing job op-
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Figure 3.6
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portunities for female clerical workers. The opportunities
for minority women were also good as black, Hispanic, and
Asian women all were overrepresented in this clerical
subgroup in 1980 (see table 2.7). The individual occupation
chosen for analysis in this subgroup is that of insurance ad-
justers.

Figure 3.7 shows the trend in employment of insurance ad-
justers. It indicates that there has been very strong growth in
this occupation for the last 30 years. Table 2.5 reported that
employment in this occupation was about 60 percent female
in 1980. Furthermore, the analysis of demographic groups
showed that black and Asian females were proportionately
more likely to hold these jobs, whereas white females and
those of Spanish origin were less likely to be employed here.
While there is a problem with the consistency of the later
observations, it appears that the growth of insurance ad-
justers continued from 1983 to 1984.

This would seem to be a good example of an occupation
that might be a user of clerical automation, but would not be
impacted directly without major changes in the way the job
is organized. Computerized systems support the work of in-
surance adjusters and they have more data available to them
than ever before. Yet a major portion of their job obviously
involves interaction with clients and providers. Thus it is the
type of function that is hard to automate unless somehow the
job can be reorganized to involve less direct customer con-
tact. In any event, there is no evidence of a slackening of the
growth in employment of insurance adjusters to date.

Information Clerks

The subgroup of information clerks includes such occupa-
tions as interviewers, receptionists, ticket and reservation
agents, and hotel clerks. Table 3.1 showed that the employ-
ment of these occupations increased by 48 percent between
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1970 and 1980, about o:ne-and-one-half times the average for
all clerical workers. The results in chapter 2 showed this
group to be85 percent = female, with the occupation of recep-
tionists over 95 percemit female. Black women and Asian
women were slightly lss likely to be employed as informa-
tion clerics than other lerical occupations. Hispanic women
were slightly more like-J=1y to work in this subgroup. The oc-
cupations to be exarniz_ned here are receptionists and ticket
and reservation agents

Figure 3.8 shows Lhe long-term and recent trends
employmertof receptir=mists, one of the traditional office oc-
cupations. The upper Lpanel shows that the employment of
receptionists has expan..Lcled throughout the last 30 years while
the lower panel dernorunstrates very strong growth in the late
1970s. It Amid appemstr that receptionist employment was
hurt by the 1981-82 reession, but the inconsistency of later
data makes itdiffictilt t a determine whether this is a more
permanent trend.

In any event, it is CXI oubtful that office automation will
have a substantial inipm-act on this occupation because of the
public interaction elemaent. If an office needs a receptionist,
it indicates that there ills some degree of public or customer
interface required. Off71ce automation may increase the pro-
ductivity of the receptinonist significantly, but it is doubtful
that the position woult=1 be eliminated. Thus this occupation
provides another exasrumple of a clerical occupation which is
likely to benefit from office automation by making the job
more valuable and proolductive. If there is an employment im-
pact clue to more aggresive automation of clerical functions,
it is likely that it will bele felt in other less visible occupations.

Figure 3 .9 reports th.e trends in employment of transporta-
tion ticket and reserval_tion agents. This occupation shows a
much slower growth tEllhan that for receptionists, both long-
term and short-terrn. rilere was very little growth in this oc-
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Figure 3,8
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Figure a9
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cupation fror---1 1950 to 1970, but it did expand substantially
during the 19-70s. The growth in travel during this period is
well known, Mut so is the growth in automation of these
functions. TIL. e most prominent example is the airline reser-
vation systern but others show similar trends. Thus, the level
of employnriezent here reflects both increasing consumer de-
mand and irtc=easing automation to improve efficiency. Ap-
parently the ilevel of consumer demand has been stronger
since the erhpAoyment of transportation ticket and reserva-
tion agents camintinues to expand.

Records Procssors, Nonfinancial
According t=o the data presented earlier, this subgroup of

clerical occup tions grew only slightly faster than average
during the 170 to 1980 period. It was also just about
average in thL proportion of female employees and above
average in the proportion of minority female employees. In-
cluded in this ubgroup are detailed occupations such as file
clerks, order =lerks, library clerks, and personnel clerks.

Figure 3.10 ..---=hows the interesting trends in the employment
of file clerks. The upper panel indicates that there was very
little growth iria this occupation from 1950 to 1960, but that it
was booming during the first computer revolution in the
1960s. A substz-antial decline followed in the 1970s. The lower
panel shows possible data problems with basically flat
employment u=itil 1978 followed by an increase of 50,000 in
two years. Net the employment drops back to the base level,
and then incres by 50,000 once again. The credibility of
these recent in -.Arnbers is uncertain.

The employma-nent of library attendants is shown in figure
3.11. This is al= occupation that expanded rapidly from 1960
to 1970 and thn stagnated. The lower panel shows that there
was a sharp C:--se during the mid-1970s in employment of
library clerks, = followed by a gradual decline. Data for 1983
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Figure 3.10
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and 1984indicaLte that this decline is continuing. While there
have been adv-o.nces in automation that bear on library
clerical routins, there has also been a reduction in the
general public s-lapport for libraries in the last few years. It is
likely that botkl have impacted the employment levels of
library clerks.

Material Schedirsling and Distributing Occupations

This clerical ubgroup includes such occupations as stock
and inventory =lerks, shipping and receiving clerks, produc-
tion coordinatiors, expediters, dispatchers, and meter
readers. As a gm-oup these clerical occupations espanded by
21 percent frornz 1970 to 1980, only about two-thirds as fast
as all clerical w=orkers. Many of these occupations involve a
factory or wartiouse environment and whether for this or
other reasons, tlaese jobs tend to be held by males. In chapter
2 it was shown That this group was only 34 percent female.
However, it vras also reported that black females and
females of Sparish origin were more likely to work in these
occupations tha_ta white or Asian females.

Figure3.12 dasplays the employment trends for stock and
inventory clerks the single biggest occupation in tbe group.
Stock clerks havbre had a slow but rather steady growth over
the last 30 years according to the upper panel of figure3.12.
The lower panel demonstrates the cyclical sensitivity of this
occupation with_ the declines in employment during the reces-
sions of 1973-75 and 1981-82 very apparent. Employment of
stock clerks appars to have dipped by 10 percent dtving the
severe 1981-82 rcession. This is atypical for clerical occupa-
tions, tut wotiid not be remarkable for operatives in
manu facturing.

Shipping and_ receiving clerks are represented in figure
3.13. The same general cyclical pattern can be seen in the
lower panel of .chis figure. The declines are roughly coinci-
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Figure 3.11
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dent with the general business cycle pattern. It is also ap-
parent from the upper panel that shipping and receiving
clerks did not show any growth during the decade of the
'50s. The message from these occupations is that it is very
difficult to perceive long-term trends in employment levels
based on a few years of observation, particularly if a reces-
sion has clouded the picture.

Secretaries, Stenographers, and Typists

This subgroup is made up of the prototypical clerical
workers. They are the single largest subgroup, accounting
for over one-fourth of all clerical workers in 1980. They also
have been growing much less rapidly than the average for all
clerical workers, at only 19 percent from 1970 to 1980. As
described in chapter 2, this subgroup is over 98 percent
female and almost 90 percent white females.

Even more dominated by white females is the occupation
of secretaries. Secretaries are almost 99 percent female and
92 percent of those females are white. The employment
trends for secretaries are displayed in figure 3.14. The upper
panel reveals a strong long-term growth pattern, particularly
during the 1970s. The lower panel shows that this strong
growth pattern was interrupted by the 1981-82 recession and
has resumed at a somewhat slower pace thereafter. This is
another occupation where 1982 appears to be a critical year
for observation. The addition of observations in 1983 and
1984 makes the downturn in employment between 1980 and
1982 appear much less ominous. Nevertheless, it is apparent
that secretarial employment growth has slowed dramatically
in the early 1980s.

Figure 3.15 shows the employment trends from 1950 to
1980 and from 1972 to 1984 for stenographers, one of the
declining clerical occupations. It is apparent that this decline
has continued for at least the last 30 years. As discussed
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Figure a14
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miller, this decline is due to changes in dictation equipment
and procedures. It also probably reflects changing job titles
to some degree since it seems clear that there is actually more
dictation being done than ever before. However, the
operators in a word processing center who transcribe dicta-
tion are not likely to be called stenographers, even though
they are performing the same basic function.

Financial Records Processing Occupations

Financial records processors include bookkeepers, billing
clerks, payroll clerks and others. These occupations only in-
creased by 8 percent over the 1970 to 1980 period, making
them one of the slowest growing subgroups among clerical
workers. In chapter 2 it was shown that these occupations
were 88 percent female in 1980 and that black females were
particularly underrepresented among this subgroup of
clerical workers. Only 4.8 percent of females employed in
these occupations in 1980 were black.

Figure 3.16 reports the employment trends for the domi-
nant occupation in this subgroup, bookkeepers and account-
ing clerks. This occupation represents over 80 percent of the
total employment in the group. Figure 3.16 shows that book-
keepers enjoyed rather rapid employment growth during the
1960s, but much slower during both the 1950s and 1970s.
The lower panel shows a brief growth spurt in the latter half
of the 1970s, with stagnation in employment levels since.
Later observations suggest that this stagnation has continued
up to the present. It is plausible that this trend reflects the
growth of microcomputer accounting applications.

A somewhat similar pattern is revealed in figure 3.17
which reports the employment trends for payroll clerks. The
employment of this group also peaked in the late 1970s but
has headed downward since. As ir Ihe example of book-
keepers it would be logical to er some reduction in
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Figure 315
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employment with the application of microcomputers and ap-
propriate software to these simple but exacting tasks. Both
these trends bear further study.

Mail and Message Distributing Occupations

This group of clerical occupations was virtually flat in
employment level from 1970 to 1980, showing only a 2 per-
cent increase over the decade. The group is dominated by
employees of the U.S. Postal Service, divided into the oc-
cupations of mail carriers and postal clerks. As was shown in
chapter 2, these occupations are the least female of any
clerical occupations, with only 30 percent of total employ-
ment in the subgroup in 1980 consisting of women.
However, it was also shown that these occupations have a
high proportion of black males and females among their
ranks.

Figure 3.18 reports the employment trends for postal
clerks from 1950 to 1980 and 1972 to 1984. There was a slow
growth in the number of postal clerks from 1950 to 1960
followed by a more rapid expansion between 1960 and 1970.
The most recent decade shows a net decrease in employment
of postal clerks. The lower panel of figure 3.18 demonstrates
considerable instability of employment levels of postal
clerks. The same is true of the numbers for mail carriers (not
shown). It is possible that some internal changes in the postal
service account for this pattern, or it may be due to problems
in the data. In any event, in the face of aggressive automa-
tion efforts in the postal service, the number of postal clerks
is only declining slowly according to figure 3.18.

The competitors to the postal service are represented in
figure 3.19, which reports the employment trends for "other
mail handlers," i.e., those other than the U.S. Postal Ser-
vice. It is apparent that the competition has been doing very
well over the last 20 years. By all accounts the other mail
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Figure 3.17
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Figure 3.113
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Figure 3.19
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handling firms (UPS, Federal Express, etc.) are heavily
automated, but the employment levels continue to rise as
they expand their service levels and move into new markets.
This is a pattern that is more characteristic of successful
technological change than is declining employment. Of
course,- the declining employment may show up in other sec-
tors or other occupations as well.

communications Equipment Operators

The last clerical subgroup to be considered is communica-
tions equipment operators. Table 3.1 reported that this
subgroup experienced a 24 percent decline in employment
between 1970 and 1980. It was the only clerical subgroup to
show an actual decline in employment levels. The group was
also shown to be 90 percent female with a particularly heavy
concentration of black females, some 14 percent of all
female employees in the group.

Figure 3.20 displays the employment pattern for telephone
operators, who represent 95 percent of the subgroup's
employment. The figure shows a pattern of stagnant employ-
ment over a long period of time with a decline in recent
years. The lower panel confirms this with a relatively steady
decline in telephone operators during the 1970s. This is
another example of an occupation that has been automated
heavily with a consequent decline in employment levels over
the long-term. The introduction of automatic switching had
a heavy impact in earlier years, and the computerization of
information services in recent times has reduced the employ-
ment at the telephone operating companies. The advent of
modern switching gear among commercial telephone users
has also had an impact.
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Figure 320
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Conclusions

A number of occupations have been examined in some
detail now, and it is time for some general conclusions. In
the first place, it is surprising how much diversity there is in
the employment trends of individual clerical occupations. Of
course, there is tremendous variety among clerical jobs as
well, so perhaps the diversity of outcomes should have been
expected. The lasi two chapters have demonstrated that there
are some clerical occupations that are clearly decreasing in
employment, and in some instances it appears to be due to
technological change. Examples would include
stenographers and telephone operators. There are also
clerical occupations that are clearly increasing due to
technological change, such as computer operators.

But for the great bulk of clerical occupations, one cannot
tell from the aggregate employment data whether
technological change has had a significant impact on
employment levels, or in which direction! There are simply
too many things going on. Some severe measurement prob-
lems that arise with occupational employment data have also
been discussed. These include theoretical obstacles to
measuring occupations as well as practical problems of
sampling variability, changing classification systems, and so
on. Obviously, the uncertainty over the measured employ-
ment trends and their causes is largely because of these prob-
lems. Definitive answers require precise measurement. Oc-
cupational data do not lend themselves to such precision.

In addition, many occupations are affected by the periodic
swings in aggregate economic activity in the economy refer-
red to as the business cycle. The fact that the last consistent
year of employment data coincides with the worst recession
in the U.S. since the Great Depression of the 1930s does not
make the task any easier. Where consistent data are available
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for 1983 and 1984, they have usually helped to illuminate
what went before. Later observations generally will reveal a
dip in employment during the recession to have been either a
temporary phenomenon or the start of a longer-term trend.

But even where it seems clear that something has changed,
it is very difficult to link it to technological change as the
causative factor. The level of ignorance about the diffusion
of new technologies is very great, and it is nearly impossible
to make satisfactory connections between the introduction
of a new device or a new process and the resultant employ-
ment changes. Macro measurements cannot detect micro ad-
justments in the production functions of individual firms.
There is simply too much noise in the macro measurements
to yield meaningful results.

In the following chapter, another attempt will be made to
attack this problem. Employment measures at the industry
level will be used to explore the determinants of clerical
employment levels within a macro environment.
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NOTES

1. This reflects the inconsistencies in the data discussed previously. In
fact, this chapter will go farther than any other to try to ignore the data
problems and concentrate on deriving maximum information from what
is available.

2. Actually the employment levels for 1980 from CPS and Census usual-
ly do not match exactly. Only where extreme differences were apparent
were the occupations excluded from analysis.

3. This table was prepared by the Bureau of the Census itself. It is taken
from the summary table they prepare to bridge between any two Census
observations. Thus, these figures do not involve any adjustments by the
authors.

4. Note, however, that the 1980 employment level in the CPS is nearly
double that from the Census. This is due to differences in aggregation.

5. Consistent occupational employment by industry data across time
would help explain such trends. Such data do not exist for 1980.
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Determinants of
Cle ical Employment

The trends in occupational employment examined earlier
indicated that some clerical occupations were growing while
others were declining. In addition, it was shown that the ag-
gregate of all clerical jobs was becoming relatively more im-
portant as a proportion of total jobs in the economy,
although that growth slowed in the 1970s. It also appeared
that the recession of 1980-1982 was unique in that the pro-
portion of clerical jobs did not increase significantly as it has
in past recessions. This chapter looks behind the scenes at
what might explain the occupational employment
movements discussed earlier.

First the role that overall demand and economic growth
play in determining employment levels is considered. The
groundwork is then laid for understanding two other factors
which help determine clerical employment: total industry
employment trends and the relative importance of clerical
jobs within each industry. An analysis of the industry
employment trends in those industries which employ the
most clerical workers is followed by a discussion of
technological change and clerical employment growth. Much
of the earlier analysis of the chapter is synthesized in a
mathematical decomposition of occupational employment
changes. The chapter ends with a brief conclusions section.
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In the broadest terms, aggregate employment is determin-
ed by total output and the productivity of the workers who
produce that output. Total output is generally measured by
Gross National Product (GNP), the value of all final goods
and services produced in the economy in a year.' If total out-
put rises, employment will rise unless worker productivity in-
creases even faster. On the other hand, if a new technology
makes large gains in productivity possible, and if there are
no offsetting increases in aggregate demand, technological
displacement of labor is a likely result.' This simple relation-
ship, although devoid of occupational and industrial con-
tent, helps to emphasize two major points relevant to this
paper.

First, accepting the notion that productivity is more or less
fixed in the short run by the technology of production, then
it should be clear that changes in GNPaggregate demand
in the economydrive any changes in employment. There
are many socio-economic factors that affect both the level
and rate of growth of GNP. Physical and human resource
endowments, societal choices between spending and saving,
the amount and type of investment activity, competition in
international markets, and many other factors are impor-
tant. There are also totally unforeseen shocks to the
economy, such as the energy crises of the 1970s, which tem-
porarily disrupt the national economic system. The influence
of business cycles on employment are also well known,
although their length and severity vary tremendously. The
poirit is that all occupations are adversely affected by the
failure of GNP to grow sufficiently. Likewise, all occupa-
tions tend to benefit from adequate economic growth.

The second factor that influences employment is produc-
tivity. Greater labor productivity means fewer jobs for the
same aggregate output. If productjvity growth outpaces the
growth of GNP, total employment will fall. On the other
hand, if productivity does not rise, increases in real income
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per capita are not possible either. What must be emphasized
here is that productivity growth and GNP growth are closely
intertwined. Thus all workers have a vital stake in produc-
tivity gains because that is what allows the possibility of
economic growth, increasing employment, and rising in-
comes.'

Historically, technological change has not created perma-
nent unemployment for millions of workers. The increases in
productivity due to technological change have instead raised
the living standards of workers. To be sure, there have been
winners and losers in this process, both among firms and in-
dividuals, but the net result has been economic growth and
increases in real income. No one can guarantee that history
will repeat itself with current technological change, but some
appear to be too easily persuaded that history will not repeat
itself, i.e., office automation and other labor-saving
technologies will wipe out millions of jobs.4 Later in this
chapter the past and current trends in office automation will
be discussed and the impact of clerical workers assessed.

While the general importance of productivity and output
in determining employment has been noted, the focus of this
chapter is actually on occupational employment trends by in-
dustry. The demand for labor is a derived demand based
upon the demand for the good or service which that labor
produces. In this context the rise and fall of occupational
employment is related to the rise and fall of demand for the
products and services produced in particular industries. Thus
the diversity of goods and services making up GNP is match-
ed by the diversity of occupations that produce that output.
Similarly, the factors of productivity and output level that
determine employment in the aggregate, also determine
employment levels in particular industries.

Unfortunately, the occupational analysis of this chapter is
limited to the aggregate of all clerical jobs, rather than the

152



Determinants of Clerical E ploy ent

detailed clerical occupations examined in chapter 3. The
primary reason is the lack of a consistent time series data
base containing industry-specific occupational information.
As recounted in earlier chapters, it is a major effort to con-
struct reasonably consistent occupational employment data
for the last 30 years. The situation appears hopeless for oc-
cupational data by industry. Nonetheless, since occupational
employment profiles differ so profoundly by industry, it is
important to glean as much information as possible from the
limited data which are available.

Clerical Employment by Industry

The analysis of occupational employment by industry
begins with the occupational profile of the nation. If GNP is
considered to be the nation's output, then this occupational
profile represents the relative importance of each occupation
in producing that output.' The occupational profile of the
U.S. for 1982, using the major occupational groups from the
Current Population Survey (CPS), is presented in table 4.1.6
Since occupational structures tend to change slowly, the
snapshot presented here will provide an adequate overview
of the relative importance of the occupations in the nation.

Table 4.1 makes it clear that clerical jobs are the largest
major occupational group in the U.S. In 1982, clerical
workers accounted for a little over 18.5 percent of all
employment. They are followed closely in importance by
professional and technical workers, while service workers are
a more distant third. It should be mentioned that these pro-
portions are based on the work in chapter 1-3. Thus they
represent the distribution of occupations according to 1970
Census definitions. Both the definition of the major groups
and their relative importance have changed substantially
with the 1980 Census.
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Table 4.1
U.S. Occupational Profile

Occupation

1982
employMent
(thousands)

Percent
of total

employment

Professional, technical, and
related workers 16,952 17.0

Managers, officials, and proprietors 11,494 11.5

Sales workers 6,580 6.6
Clerical workers 18,446 18.5

Craft and related workers 12,271 12.3

Operatives 12,807 12.9
Laborers, except farm 4,517 4.5
Service workers 13,736 13.8

Total, all occupations ... . 99,528

SOURCE: Calculations by the authors based upon data from the Current Population
Survey.
NOTE: Some occupational detail is omitted. Totals and percentages may not add exactly
due to omission of some occupational detail and rounding error.

The relative importance of the various industries in the na-
tional employment picture is presented in table 4.2. By far
the most important of the individual one-digit industries is
the service sector. It accounts for a little over 30 percent of
all employment, almost double the size of the next biggest
sector, retail trade. Even though 1982 was a recession year,
the durable goods sector still holds third place with about 12

percent of total employment.
How important are the clerical jobs in each of these in-

dustries? That question is partially answered in table 4.3
which presents the summary staffing ratios for all industries.
Occupational staffing ratios measure the relative importance
of an occupation in an industry. They are obtained by
dividing occupational employment in an industry by total in-
dustry employment. Thus the staffing ratios of all occupa-
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tions within an industry must sum to one as reflected in the
bottom row of the table.

Table 4.2
U.S. Industry Profile

Industu

1982
employment
(thousands)

Percen
of total

employment

Agriculture 3,401 3.4
Mining 1,028 1.0
Construction 5,756 5.8
Durables 11,968 12.0
Nondurables 8,318 8.4
Utilities 6,552 6.6

Wholesale trade 4,120 4.1
Retail trade 16,638 16.7

Finance 6,270 6.3

Services 30,259 30.4
Public administration 5,218 5.2

Total 99,528 100.0

SOURCE: Calculations by the authors based upon data from the Current Population
Survey.

NOTE: Totals and percentages may not add exactly due to rounding.

It should be clearly understood at the outset that the use of
terms like industry, occupation, and staffing ratio at the
highly aggregated one-digit level of analysis is simply a con-
venience. These broad groupings are actually very
heterogeneous. Industries do not produce durables and non-
durables but rather specific products like autos, dishwashers,
or soOD, 'he diversity of occupations within the clerical field
was ii2I.Cs Crated in earlier chapters. Nonetheless, it is conve-
nient to refer to the major occupational and industrial
groupings as if they were clearly recognizable occupaticns
and industries.

it
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According to table 4.3, the finance industry shows the
greatest concentration of clerical workers, nearly 45 percent
of all employees in this industry are clerical workers. In fact,
there are twice as many clerical workers in finance as any
other occupational group employed in that sector. Public ad-
ministration is also a heavy employer of clerical workers,
about 35 percent of all jobs in this industry are clerical. It is
followed by utilities and wholesale trade which utilize slight-
ly above average proportions of clerical workers to produce
their output.

The service industry and retail trade show average employ-
ment in clerical occupations, although their other occupa-
tional needs do not look similar at all. The durable and non-
durable manufacturing industries are the home base of the
operatives; both show below average employment in clerical
occupations. Last is the construction industry which employs
relatively few clerical workers, but is the dominant user of
skilled craft workers in the economy.

Clearly, different industries use very different mixes of oc-
cupations to produce their final output. In other words, the
occupational staffing ratios are relatively specific to each
type of production. It is this variation in the staffing ratios
between industries that makes trends in industry employ-
ment an important influence on the distribution of occupa-
tions throughout the economy.

The relative importance of the major occupations and in-
dustries within the national economy have been described. It
is now time to find the absolute number of clerical jobs
within each of the industries. The number of clerical jobs in
a given industry is obviously the product of the total employ-
ment level in the industry and the staffing ratio for clerical
workers in that industry. Thus an industry could employ a
large number of clerical workers even though it had a
relatively low staffing ratio for clerical workers, provided its
total employment was large enough.



Occupational _

Occupation. Construction

Professional and

technical . 0,04

Managers and

administrators 0.13

Sale workers ... 0:01

Clerical workers , 0,08

Craft workers, 0,55

Operatives 0104

Service workers . 0.13

Laborers,

nonifanii Fill 0.01

Table 43

g Rados by !u.dust.y for 1982

Non.

duable Viholesale Red Public

ioodi Mks tide trade &me Sento administatinn

0,15 0A0 0,10 0.04 1102 0.07 0.37 0.20

0

(7

tri

0,02 1102 0.03 a01 0423 1104 0426 0.22

0.08

0.01

0.13

a21

033

0,04

0.08 0.11

0.04 0.01

0,13 0.22

0,17 0.21

0,37 0,02

0.05 0.07

0,21

0.24

0.20

0.08

0.05

0.06

0,19

0.20

0.17

0.07

0.04

0.06

0.20

0.22

0.44

0:02

:00

0:01

0,08

0,01

0,18

0,05

0.03

0.02

,D3

0.35

0.06

0i01

0iO3

Total 1.00 1 ,00 1.00 1,C0 1.00 1,C0 1.00 1,00 1.00

SOURCE: Calculations by the authors based upon data from the current Population Survey,

NOTE: Sonic occupationi and industrial detail is omitted. Totals and percentages may not add exactly due to omision of some occupational

and industrial detail and rounding error,

157

z
0



Determinants of Clerical Employment 149

The absolute number of clerical jobs in each of the major
industries is presented in table 4.4. About 5.5 million clerical
workers can be found in the service industry. Just under
three million clerical jobs are located in each of two sectors,
retail trade and finance. These three sectors combinedser-
vices, retail trade, and financeaccount for over 11 million
clerical jobs, almost 60 percent of total clerical employment.
Clerical workers may be dispersed broadly throughout the
national economy, but these three sectors are especially im-
portant to total clerical employment.

Since this type of matrix will be used to explain occupa-
tional employment in this chapter and the next chapter, it is
important to understand the various parts of the table. The
heart of the table is the occupation by industry employment
figures which constitute all of the entries except the last row
and column. As stated earlier, these entries can be found by
multiplying the occupational staffing ratios of those in-
dustries by total employment for each industry.

The row sums of the matrix, depicted in the last column,
make up the occupational profile shown in table 4.1, while
the column sums are the industry profile shown in table 4.2.
It would be highly desirable to track these totals over time in
a more detailed fashion. But, as explained earlier, this is cur-
rently impossible for most occupations. On the other hand,
reasonably consistent and detailed industry employment
data are available over time. Detailed industry employment
trends are presented in the next section for selected industries
that are particularly significant for clerical workers.

Finally, it should be noted that total employment in the
economy, the bottom right-hand cell in the table, is the col-
umn sum of occupational employment and the row sum of
industry employment, presuming that both are measured
consistently. This should remind us once again that the over-
riding determinant of employment outlook is the trend in ag-
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Table 4A

Occupational Employment by !duty for 1982

(in thousands)

Constrac. Nod.

Ocapaiin 001) DurbI dun.hJ es Utilities

Pub lk

Wholesale Retail Admin-

frade Ilade Finance Services Istradon

Professional and

technical 203 1,795 829 679 176 311 418 11,255 1,021 16,952

Managers and

adm1rnstrators44. 740 981 64 721 880 3,126 1,232 2,294 668 11,494

Sales workers . .4 33 177 335 89 I. 3,310 1,378 230 4 6,580

Clerical workers 451 1,513 1,074 1,463 844 2,840 2,750 5,473 1,827 18,46

Craft workers 3,167 2,513 1,393 1,373 349 1,110 129 1,643 292 12,271

Operatives 407 4,275 3,428 1,577 564 1,046 17 999 111 1207.8

Service workers 33 213 186 199 31 3,898 256 7,750 1,145 13,736

Laborers,

nonfarm 722 501 379 452 266 997 89 614 148 4,517

Total employment 5,756 11,968 8,318 6-552 4,120 16,638 6,270 30,259 5,218 99,528

SOURCE: Current Population Survey.

NOTE: Some occupational and industrial detail is omitted: Totals may not add exactly due to omission of some occupational and indugrial

detail Ind rounding error.
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gregate demand. The compos lion of occuptional employ-
ment will change slowly over time, as will industry employ-
ment levels. But if the trend in total employment is lackluster
or negative, it will pull down the performance of most in-
dustries and occupations. If the trend in total employment is
robust, most industries and occupations will benefit from
that growth.

Industry Employment Trends

There are much more employment data by industry in the
U.S. than occupational employment data. The most detailed
data on occupational employment are currently collected in
the Occupational Employment Statistics (OES) program at
BLS. It provides the historical basis for the staffing ratios in
the BLS industry-occupation matrix which is used as the
starting point for the BLS occupational employment projec-
tions. The BLS occupational employment projections will be
discussed in chapter 5. This section concentrates on gaining a
better understanding .of the way in which occupational
employment is influenced by trends in industry employment.

There are 378 industries tabulated in the OES system. One
of the other components of the BLS economic modeling
system is an input-output model that includes 156 industrial
sectors. Comparisons over time can be made using the latter
model because reasonably consistent time series data are
available from it for 1958 to 1984. However, in order to
build a consistent time series of total industry employment
for this paper which can at least roughly be related to the
OES industry employment totals, it was necessary to find the
lowest common denominator between the two data bases.
Although the match is not perfect in all cases, it turns out
that a 105-industry system was most appropriate for the
present purposes.7
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It will be necessary to clearly identify the industry employ-
ment series which is being used at any point in the text.
Basically the choice is dictated by the available data. Only
the OES series has any specific occupational detail, so it
must be used to discuss occupational employment at a par-
ticular point in time. On the other hand, only the BLS input-
output industry data are consistent over time, so they must
be used to explore industry employment trends. In this
analysis, the OES data base will be used to identify the in-
dustries with substantial clerical employment, but the BLS
input-output series will be used for industry employment
trends.

The 20 largest sectoral employers of clerical workers in
1982 are presented in table 4.5. The year 1982 is selected
because that is the current base year for the OES occupation
by industry employment data. The entries in the table are
ranked by the number of clerical employees in each industry.
Thus the industry with the largest number of clerical
employees is listed first.° The clerical staffing ratios and total
industry employment are also included to highlight the im-
portance of these variables in determining occupational
employment. Finally, the percent of total clerical jobs ac-
counted for by each of the 20 industries as well as the
cumulative total is also reported.

The top 10 industries in terms of clerical employment ac-
count for about two-thirds of all clerical employment. The
top 20 industries account for over 80 percent of all clerical
jobs. While clerical jobs are indeed dispersed throughout the
economy, none of the top 10 clerical employment industries
are from the goods-producing sectors. Furthermore, it is
clear how important the federal and state and local govern-
ment sectors are to clerical employment. Jointly they ac-
count for over 3.6 million clerical jobs or almost 20 percent
of the total. The importance of banking and insurance, the
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Table 4,5

BLS Clerical Employment by Industry, 1982

Indusiiy Employment

employment ckricsi

(thomands) (thousands)

State and local government and educational services . . . 13,068

Miscellaneous retail trade . .. 10,476

Wholesale trade . 5 294

Banking 1,650

Federal government . i i .... , , , , , , . i . . . .. , , 2,939

1,700

Miscellaneous business swim . 3,139

Hospitals . . .
, . . 4,166 666

Social services, museums, and

membership organizations . .
2,755 587 21.3 3.1

Credit agencies, security and commodity brokers 1,015 579 563 31

Legal and miscellaneous services . 1,628 560 34.4 3,0

Telephone and other communication . ... 11174 529 451 2.8

Phyan and dental offices 1,309 394 30.1 2. 1

Construction . . ... . : .
3,913 324 83 1.7

Eating and drinking places .1 . , , . , ....... 4,781 224 4,9 L2

Electric services and gas distribution. 792 207 26,2 L I

Trucking and warehousing .
1,206 199 1615 1.1

Miscellaneous printing and publishing .............. , 846 192 22.8 LO

Real estate : : i
986 188 19.1 LO

Miscellaneous personal services 1,219 186 153 1.0

2,512

2,496

L53I

1 180

1,138

911

896

Cerld

staffing

ado

(percent)

19.2

23.8

28.9

71:5

41.5

53.6

28,5

16.0

Percent of

total clerical

employment

Cumulative

percentage of

total derlci

employment

13.4 13,4

13,3 26,8

8.2 34.9

6.3 411

6.1 49.3

4.9 521

4.8 57,0

3.6 60,5

6

0
0

63.7

66.8
t4

69.7 rD

72.6

74.7

96.4

97.6

78,7 0

99.8

80,8

81.8

82,8

SOURCE: Calculations by the authors based upon data tape from the 1982.1995 OES/BLS occupational employment projections.

NOTE: The 398 OES industries were first aggregated to 105 industries. The OES data tape includes wage and salary employment only.
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two largest sectors within finance, is also apparent in terms
of clerical employment. Finally, clerical jobs are important
in a variety of service sector industries from business services
to personal services.

Since industry employment is so important in determining
occupational employment, the trends over the last 27 years in
total industry employment are presented in figure 4.1 and
table 4.6. Figure 4.1 aggregates the employment in the top 10
industries, while the table presents the employment trends
for each of the 10 industries. The numbers are reported in in-
dex number form to make it easier to compare the growth
trends in the industries. The average growth in employment
for all industries is also reported to facilitate comparisons
between the particular industry and the average for all in-
dustries.

Figure 4.1 demonstrates a number of important features
of the top 10 clerical employment industries. First, these in-
dustries have been much less susceptible to the vagaries of
the business cycle than all industries. The growth rate of the
sum of these 10 sectors has remained positive through two of
the three recessions during the period. It was only in 1982,
during the worst recession since World War II, that the com-
posite employment growth rate of these 10 sectors turned
negativeand then, barely so.

Second, the average employment growth rate of these 10
industries has clearly outdistanced the all-industry average
for the entire 27-year period. But this is almost entirely due
to the fact that employment in these sectors does not or-
dinarily retreat during recessionary periods. The conclusion
is that employment in these 10 important clerical employ-
ment industries has grown faster than employment in the
overall economy, but that most of this positive growth dif-
ferential occurs during recessions.
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Table 4.6

Total Industry Employment Groil of Those Sectors with the Most Clerkal Employees

State I Credit

leal Mk Whole. Fderal HR. agencies &

mail sale govern! btainess comiality

Uide Uade kiting mot Intranet wakes Holphis brokers

govern.

Year ment

1958 100 100 100

1959 104 103 103

1960 108 98 105

1961 112 105 105

1962 116 107 107

1963 122 109 109

1964 128 112 112

1965 136 116 116

1966 146 121 121

1967 154 124 124

1968 161 128 127

1969 167 133 131

1970 174 136 134

1971 180 139 134

1972 189 144 138

1973 196 149 144

1974 203 149 149

1975 211 148 148

1976 215 153 153

1977 220 158 158

1978 229 165 167

1979 233 168 175

1980 237 167 177

1981 235 168 180

1982 232 166 177

1983 232 169 176

1984 233 177 185

100 IN

104 102

109 104

112 104

116 107

120 16i:

124 107

128 109

134 117

141 124

148 125

159 126

169 125

174 123

181 123

191 122

202 124

206 125

212 125

220 124

231 126

243 127

255 131

264 127

268 125

270 126

273 127

101

103

105

106

109

111

112

114

119

122

125

129

131

133

135

139

140

142

148

154

160

164

167

168

169

172

100

110

116

123

135

146

159

173

192

211

224

248

262

264

282

308

326

333

359

386

429

472

504

540

551

580

654

100

106

113

120

126

134

143

149

156

171

182

195

205

213

218

226

238

250

260

271

280

287

303

320

332

334

329

Social

senices

and Top 10 MI 105

MUSEMIS industries industries

100

109

116

124

129

132

138

142

149

156

171

186

182

184

194

202

202

202

210

222

238

256

268

284

291

317

343

SOURCE: Calcu!itions by the authors based upon data from the BLS input.output induStry series,

1C 5

100

118

122

128

131 .

133

134

136

140

146

153

157

159

163

157

158

162

165

170

172

177

183

189

190

190

190

196

100

104

!OS

109

113

116

120

126

132

138

144

150

154

158

163

169

174

178

183

199

206

210

212

212

215

222

zIt
105 z

105

107

108 (I)

111 a
°4.

114

119

122

125

r
6

129 i<

130

134

139

141

139

142

148

155

159

160

161

159

160

167
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By looking at the employment trends in each of the 10 in-
dustries in table 4.6, some diversity among the sectors begins
to emerge. The most robust employment growth has clearly
occurred in banking, miscellaneous business- services,
hospitals, and the credit agencies and commodity brokers
sectors. The growth in employment in miscellaneous
business services is particularly striking, more than six times
as many workers in this sector in 1984 as there were in 1958,
and compares to about a 67 percent increase for all employ-
ment. This sector provides a myriad of services to business
firms from accounting to customized computer software to
consulting advice.

The growth rate of employment in hospitals is also strik-
ing. This sector tripled in employment over the period 1958
to 1984. Some of the causes of this growth, such as the aging
of the population and the increasing availability of medical
insurance for retirees and the indigent through Medicare and
Medicaid are well known. In any event, the growth of this
sector has not been touched by the business cycle in the past.
The real surprise is that hospital employment growth slowed
in 1983 and actually turned negative in 1984. Apparently the
recent emphasis on cost containment is having an impact on
employment in that sector.

It is also clear that the finance sectorespecially banking,
credit agencies and commodity brokers, and to a lesser ex-
tent, insurancecontributed significantly to clerical job
growth during these years. All three of these sectors have
staffing ratios for clerical workers in excess of 50 percent,
the highest of all industries (see table 4.5). Insurance
deserves special mention in that its employment growth vir-
tually paralleled that of all industries until about 1974. Then
it began to accelerate and outdistanced the national economy
in job growth thereafter, except for 1984. The growth of
employment in banking, on the other hand, was consistently
higher than that for insurance, nearly tripling from 1958 to
1984.
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The laggard among the 10 industries with heavy clerical
employment was clearly the federal government. The
employment trend was very flat from 1965 through the end
of the observation period, 1984. Whatever we might hear
about swollen federal budgets and the size of the deficit, the
federal government has not been a significant source of
employment growth for the last 15 years or so. It should also
be noted that the growth of state and local government, the
largest single employer of clerical workers among the 105 in-
dustries in this analysis, was generally above average but ac-
tually declined absolutely in employment during the
1980-1982 recession. By the end of 1984, employment in this
sector had still not exceeded its peak employment level
achieved in 1980. This is significant because it is the first
such decline in recent memory for the number one ranking
employer of clerical workers.

Of course, the gnawing question is: will these industries
continue to show fast employment growth in the future? The
question cannot be answered at this point. However, it
should be noted that the nation is still experiencing a long
run shift from a goods-producing economy to a service-
producing economy. This is not to say that the goods-
producing sectors such as manufacturing are unimportant,
but only that they have not been growing in terms of employ-
ment for a long time.

Historically, clerical workers have benefited from this
shift since service industries employ much higher propor-
tions of clerical workers. Thus, even if staffing ratios begin
to fall for clerical workers (due to office automation or other
factors), it is still possible for them to grow at or above the
average rate for all jobs because they are concentrated in the
nongoods-producing sectors. Clerical workers have a for-
tunate industry mix in their employment pattern. The next
section explores the technological influences on clerical jobs,
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while the last section measures the contribution of both
changing staffing ratios and changing industry mix to the
growth of clerical jobs over the last decade.

Technological Change
and Clerical Employment Growth

The introduction to this chapter stressed the importance of
den and and productivity in determining employment. It was
shown that the overall growth in demand and the changing
sectoral composition of that demand, i.e., the rise and fall of
particular industries, are important determinants of employ-
ment growth. For the sake of exposition, changes in produc-
tivity were largely ignored in the earlier discussion. However,
when a longer-term perspective is taken, productivity
changes are seen to be critical determinants of employment
levels. They influence both the number of workers needed to
produce a given level of output and the growth of industries,
through their influence on cost and price levels for particular
products. Many factors affect productivity, but one of the
most important of them and the focus of this section is the
influence of technological change. More specifically, what
role has office automation played in raising the productivity
of clerical workers? What impact has clerical productivity
had on clerical employment levels?

As in other parts of this study, the available data and
selected studies are reviewed in an attempt to answer these
questions. However, the review is limited, both in scope and
usefulness in addressing the relevant issues. What will be
found is that the data are woefully inadequate to assess the
impacts of office automation on clerical employment direct-
ly. There also is a shortage of systematic studies of the
employment impacts of office automation. Forecasts of the
employment impacts of office automation are examined
separately in chapter 5.



160 Determinants of Clerical Employment

Labor productivity is generally measured as output divid-
ed by labor input, although there is not universal agreement
about the best empirical approximations for these simple
theoretical constructs. One of the most common approaches
is to develop a measure of gross output or sales (adjusted for
inflation) and divide that by either the number of employees
or employee-hours. Labor productivity measures are useful,
especially when making comparisons across firms and in-
dustries, but it should be mentioned that such simple
measures do not isolate the contribution of technology to
productivity. They really summarize the joint effect of ail in-
put factors on productivity.9

The problems in attempting to esti ate the gains from of-
fice automation are twofold. First, it is impossible to glean
from current data any information whatsoever about the
relative importance of office automation spending by in-
dustry. Investment data are subdivided only into the two
broad subcomponents of machinery and equipment and
structures. Second, as shown earlier, adequate data about
clerical employment are not available over time either. So,
even if better investment data were available, it would still be
impossible to estimate the productivity gains specifically at-
tributable to clerical workers utilizing various types of elec-
tronic office technology. Hunt and Hunt (1985) discuss the
many serious data problems in exploring the employment
impacts of technological change in another paper.

At the major occupational group levelthe aggregate of
all clerical workersthere is a limited amount of consistent
occupation-by-industry employment data available. If the
productivity impact of office automation is sufficiently
great, and if the diffusion of such equipment is wide enough,
then employment impacts at the major group level should be
apparent. It is logical to expect that aggregate staffing ratios
for clerical jobs will fall if office automation significantly

169



Determinants of Clerical Employment 161

improves the productivity of clerical workers, all other
things equaL '° This question is examined in the next section.

One simple approach to examining the productivity gains
from office automation is to look at those sectors which are
significant employers of clerical workers and which are also
believed to be the leaders in office automation. It is well
known that the finance and insurance industry is the
forerunner and recognized leader in the field of office
automation. It is also true that more than one-half of the
workers in this sector are clerical workers." Therefore, one
indicative approach to studying the productivity gains from
office automation is to examine the overall productivity
gains in finance and insurance.

Finance and insurance is composed of three sectors:
(1) banking, (2) insurance, and (3) credit agencies, security
and commodity brokers. Recalling the data from table 4.5,
these three sectors have clerical staffing ratios of 71.5 per-
cent, 53.6 percent, and 56.9 percent respectively. Thus, if of-
fice automation significantly improves clerical productivity,
these sectors are logical candidates to demonstrate the effects
of such gains.

Figure 4.2 reports the productivity gains for banking, in-
surance, and credit agencies, security and commodity
brokers for the period 1958-1983.2 The data are reported in
index number form to better depict the percent changes in
productivity from year to year. The productivity increase for
all private nonfarm employment is reported as well to
facilitate a comparison of these sectors with a significant seg-
ment of the total economy.

The data base utilized for these labor productivity
measurements is the BLS time-series data for input-output
industries. This same data source has already been used for
the industry analysis in this paper and it is one of the key in-
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puts used by BLS in developing their occupational employ-
ment projections, which are discussed in the next chapter. It
is therefore possible that the BLS productivity data inay also
provide some insight into their projections.

Conceptually the BLS measure of output by industry in
the input-output series is consistent with the national income
and product account measures, where output is defined as
value added, i.e., gross output less the material costs of the
firm. But there are many well-known problems of measuring
output and productivity in the service sector, a detailed
discussion of which is well beyond the scope of this work."
Suffice it to say that the BLS office responsible for the of-
ficial U.S. government estimates of productivity" does not
publish estimates for detailed sectors within finance and in-
surance, except for commercial banking. Furthermore, the
productivity estimates for commercial banking attempt to
measure direct banking transactions rather than some
measure of value added on sales (Brand and Duke, 1982).
The reluctance of the BLS to publish official estimates for
the sectors within finance and insurance implies that the
estimates contained in this monograph may be subject to
considerable error.

Nevertheless, the surprise from figure 4.2 is that there is
no discernible productivity trend that can be attributed to of-
fice automation. The productivity gains in banking, in-
surance, and credit agencies, security and commodity
brokers, have all tended to lag the average for the total
private nonfarm economy. In fact, productivity for credit
agencies, security and commodity brokers was very slightly
lower in 1983 than in 1958, and productivity deteriorated ab-
solutely in insurance after 1977. Since 1981, banking produc-
tivity has improved relative to all private nonfarm produc-
tivity, but it hardly looks like a revolution, especially given
that banking productivity declined from 1979 to 1981.
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It should be emphasized once again that these productivity
measures are industrywide estimates for all employment
rather than the specific productivity gains that can be at-
tributed to office automation or to clerical workers.
However, these industries are dominated by clerical jobs and
it is generally believed that these sectors are the leaders in of-
fice automation. Thus it is surprising that no significant pro-
ductivity gains are apparent. One possible explanation for
the lack of productivity gains within these sectors is that
perhaps these industries have not been investing in office
automation in the way it is popularly believed.

As mentioned earlier, the investment data do not report
office automation expenditures separately, but the aggregate
data should reveal if there are any new trends in investment
in these sectors. Data are available for investment spending
in finance and insurance, but without any industrial detail
below that level. Figure 4.3 reports in index number form
new investment spending by finance and insurance firms in
real terms, while figure 4.4 relates that new investment
spending to the total number of employees in the sector."
Once again, the totals for private nonfarm employment are
also shown to provide a reference point for the analysis.

In contrast to the lack of any "take-off" evident in the
productivity data for finance and insurance, the investment
data in figures 4.3 and 4.4 clearly indicate much higher than
average increases in investment in finance and insurance
after 1966-67. In fact, investment virtually exploded, even
accounting for the significant employment gains in finance
and insurance over that time period. Investment per
employee in finance and insurance grew a little more than
five times the average for all private nonfarm employment
after 1966-67.'6

There is no doubt that the finance and insurance industry
is investing heavily in new capital equipment. However, it is
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less certain that finance and insurance is really investing in
office automation. Again, the truth is that we do not know
how much of investment in this sector can be identified as
"office automation spending." What can be concluded is
that the dramatic growth in investment in finance and in-
surance has not resulted in measurable labor productivity
gains to date.

Another explanation for the apparent lack of productivity
gains in finance and insurance is that the aggregate industry
output data may be seriously flawed. This possibility cannot
be ruled out given the many problems inherent in estimating
productivity in these sectors. It should be noted, however,
that the separate transactions-based productivity index for
commercial banking developed by BLS also indicates that
productivity gains for this sector have been slightly below
that for all private nonfarm employment (Brand and Duke,
1983:19). Furthermore, the results reported here are con-
sistent with those obtained by Kendrick and Grossman
(1980) and Kendrick (1983). All that can be fairly concluded
is that there is nothing in the aggregate industry data to sup-
port the contention that office automation has produced
significant overall productivity gains in finance and in-
surance.

There are a number of other possible explanations for the
lack of demonstrable productivity gains in the finance and
insurance industry. Perhaps the analysis is too aggregated; if
office automation has only been adopted by the leading
firms (insufficient diffusion), one cannot expect to find pro-
ductivity gains throughout the industry. It is possible that
there has not been sufficient office automation investment to
make an impact on total industry investment by 1983. Thus
the investment that is analyzed here may involve investment
support for other trends in the industry (like the spread of
branch banking) that mask the impact of office automation.
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Or perhaps the productivity picture would have been even
worse without the gains of office automation in these sec-
tors.

Looking beyond finance and insurance to include all in-
dustries, it must be admitted that there is surprisingly little
quantitative data to support the contention that office
automation has raised labor productivity dramatically.
Various trade journals and popular business magazines have
reported stories about successful installations of office
automation equipment, but these reports appear to be
relatively unsystematic and self-serving."

There are also some rather optimistic projections about
the likely future productivity gains from office automation.
Two of these forecasts will be reviewed in the next chapter.
In fact, it is these forecasts which are quoted most often in
support of the position that office automation will
significantly impact on the employment of office workers.
However, it will be seen later that one of these forecasts
relies at least in part on the trade journal data which is so
dubious, while the other study utilizes an engineering ap-
proach which may assess technological capability rather than
actual operational results.

Formal case studies of the economic impacts of office
automation are generally lacking, but there is fragmentary
information available which at least casts some doubt on the
most wildly optimistic productivity claims of advocates of
office automation. First, a number of recently published
books (Bailey, 1985; Diebold, 1985; and Katzan, 1982) were
designed to be guides to managers interested in improving
productivity through office automation. The surprise is that
these books contain so few references to the actual ex-
periences of firms or to the productivity gains which
managers can reasonably hope to achieve with office
automation. For instance, Katzan includes an entire chapter
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on word processing, but provides no hint about the likely
productivity gains. For whatever the reasons, these guides to
office automation written for managers are almost totally
devoid of specifications of the potential productivity gains
from office automation.

Second, Paul Strassman, an executive and office automa-
tion specialist with Xerox, has recently assessed (1985) the
technology which he has been associated with for over 20
years. Although Strassman is optimistic about the potential
productivity gains from computers and information
technology generally, he eschews the current focus on hard-
ware, saying that it is less relevant than the people using that
hardware. In fact, he suggests (1985:151-152) that the
growth rates of the early 1980s and the euphoria about this
technology are unsustainable unless they produce
demonstrable investment returns. Strassman does not find
much evidence of such returns currently:

The preliminary findings of my research raises
doubts about the assumptions which managements
in the businesses I have sampled so far must have
made when they increased their computer-
technology budgets in pursuit of improved produc-
tivity (1985:159).

Strassman thinks the payoff will come when management
focuses on strategic goals and the people who will ac-
complish those goals rather than on the methods for achiev-
ing them.

Third, it is very interesting to note that International Data
Corporation (IDC), one of the information industry's largest
market research and consulting firms, has repeatedly stress-
ed that the labor productivity gains from office automation
fall far short of justifying the purchase of the equipment.
According to IDC (1982, 1983, 1984), the direct labor sav-
ings attributable to an office automation project over a five-
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year period usually amounts to no more than one-half the
cost of implementation of the system. Further, IDC states
that this rule of thumb does not include the training costs of
implementing office automation. On the other hand, it does
not include any improvements in the qualio, of the output of
offices either. IDC concludes that it is the quality im-
provements which justify the adoption of office automation.

Perhaps the most eloquent statement of the thesis that the
adoption of information technology, which includes office
autotriation, does not lead to dramatic proctuctivity gains has
been written by John Leslie King and Kenneth L. Kraemer
(1981), who are researchers at the University of Southern
California and the University of Arizona respectively. They
contend that while the cost of hardware is falling, the total
cost of electronic computing is rising raryidly (1981:101).
Furthermore, many of the nonhardware costs tend to be hid-
den from normal accounting procedures used to justify im-
plementation. So these costs do not necessarily affect the im-
plementation decision itself, although they would adversely
impact the firm's actual operating results.

King and Kraemer (1981:1 02) find that _ .software pro-
curement, software maintenance, and data management and
computing management, are all becoming increasingly ex-
pensive." New positions and even departments are springing
up in firms to evaluate software, perform system
maintenance, coordinate among different users, etc. It is not
unusual for firms to find that "off-the-shelf' software is un-
satisfactory for their computing needs, necessitating signifi-
cant investment in software programminig - As electronic
computing becomes more widespread in firms through the
adoption of personal computers, King and Kraemer
(1981:101) think that it will become increasingly difficult for
management to track these ...:osts. Users at a 11 levels dedicate
some portion of their time to routine maintenance tasks.
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Some may ewen develop a personal interest in the te hn
which divert_s them from other work.

Accordin= to King and Kraemer (1981:101), managemerrnt
seldom knovrs the ongoing co&ts of training, normal systemn
maintenartc,, or unplanned doivntirne that are in fact inana_r-
red becaus= of the firm's utilization of informatio-cn
technologies They cite (1981:10)a variety of other studimies
and fraginerm_tary data which appear to indicate that the gran-
nual costs fomr system maintenuice run at least 20 percerit at=q
the cost of tInke development of thesystem itself and may eve:t--n
be much Itilher. They think the costs due to breakdowir.A
may be partEcularly significant in highly integrated systerne s,
According t=7; King and Kraemer(1981: 107),

.whe-1 systems becalm integrated and units
become more interdependentin a real-time sense,
problenws in one system or unit can literally stop
progres in others simply by disruption of the pro-
cess of interaction. As integration increases, ln-
terdeperdency increases. Together, these two
phenom.ena result in incre sec! costs.

It was just tlese kinds of changes in manufacturing proces2ss
technology tAlat led to the extreme reliability requirernotzts
that can irnpumede the introduction of new technology. ICirlag
and Kraemer's arguments shotrld not be dismissed lightly.

Finally, it ,should be mentioned that even some compute
vendors are iw-tot emphasizing coil savings per se in their gal-
tempts to sela. office automatior, Wang Laboratr.7ies (190 6)
makes available to potential customers a booklet about cest
justification. It stresses the complexity of the cost justificuea-
tion process 4-or office automation, One of the premises o:cpf
the booklet ( 1 985:3) is that information technology systelNes
are fundarnemtally ". .differernfrom other kinds of capitaEal
equipment imvestments and should be treated differehtlyty
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with regard to cost justification." The booklet includes six
examples of firms which have successfully cost-justified their
systems. The emphasis in all cases is on improvements in
quality rather than direct cost savings.

Although there appear to be no documented case studies
of the economic impacts of office automation,ls there is scat-
tered evidence that at least casts some doubt on the most op-
timistic expectations for office automation. In general, these
sources indicate that the costs of installation and continued
operation of office automation systems are higher than most
people think. If true, these additional costs would obviously
translate into reduced productivity gains from office
automation. But there are still other reasons why office
automation may not have a significant impact on productivi-
ty.

First, one of the most obvious reasons that office automa-
tion may not have created measurable industrywide produc-
tivity gains is that the diffusion of the technology may not
have proceeded nearly as far as implied by the popular
media. According to a national random survey by
Honeywell, Inc. (1983), of 1,264 general office secretaries
employed in information-intensive establishments with 100
or more employees, office automation equipment was not
yet in widespread use in many offices. Fewer than one-half
of the secretaries reported having access to an electronic
memory typewriter/word processor/personal computer in
the general office area in which they work, less than one-
fourth possessed any of this equipment at their individual
workstation (1983:111-5). Given these results, it should not
be surprising that almost none of the secretaries reported
having direct access to electronic mail, computerized
scheduling or computerized filing, while about 15 percent
said that such equipment was located somewhere in the of-
fice area (1983:111-5).
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These results are surprising in Pal because the st.. piing
F7rame included only establishintlils with 100 0 more

mployees, Le., predominantly lop establisbrnnts, in
i=iformation-intensive industries,"9 anictly where cot would

xpect to find office automation.ltu place. It should also be
=mentioned that there was a sigrnfic4inlp0sitive correltion in
t_-_he survey between establishment On arid the likeliLAood of
h=aving office automation equiprrietutThus, this repo.a-t lends
=ome credence to the notion that vtayfew small firrn are us-
i- mg office automation equipment Cannily.

The second reason that office aut,omition may not be hay-
ing impact on productivity is thkilvestment in elctronic
t=Iffice technology may not he sYnoPymous with ctually

'automating the office." First, _some portion of tEhe put.-
=Imes of office automation eqtabant is actually weplace-
tient investment, part of the norkalcapital require=ient in
t_liat industry necessary to maintain productivity at today's
l_evels. In other words, all capital *prnent wears wout and
requires replacement, but ordinal-It nplacement invstment,

ven ;f it is microprocessor based, io really capital fo= capital
ubstitution rather than office ail-Motion, or carwital for

1___L'abor substitution.

Second, office automation equicont may repreent the
c=leepening of capital supporting orfice workers ratl-mer than

apital actually replacing labchs. Competitive market
:iressures may be forcing some finnslo adopt eleetrfteDnic of-

Mice technology to insure their oWil grvival. Apart forn the
t=luestion of whether electronic offiatlechnology savomes labor

ime directly, there is no doubt that ilpermits more a.clequate
nalytical support for decisiortmak% more timely .oswers

Mo customer inquiries, more rapid tgating of firm samles data
llowing better inventory control, aic.It is simply timLut clear

Ilitiow or if such gains in quality trittleWe directly into ioroduc-



174 Determinants of Clerical Employment

Third, it appears that the adoption of office automation
may eventually tranform the product being produced rather
than simply the proess which is used to produce that prod-
uct. Innovative prowyducts and services are being designed
because electronic (=3.ffice technology is available to deliver
those services. This production and delivery of services
creates jobs.

For example, the market for cash management accounts
now easily exceeds WO billion dollars annually. These ac-
counts are used tc=, maximize the interest yield from a
customer's idle funords in checking, savings, credit cards,
securities, and othe-r-r similar accounts by transferring such
monies to a morter market account. The customer then
receives one monthlr statement summarizing the activities in
the account. Merrillll Lynch introduced these accounts in
1978. The point is tlLsat the electronically-based capital equip-
ment which allowe l. the development of cash management
accounts is generallyw the same hardware that is used in office
automation, yet th development of cash management ac-
counts creates jobs.

Another example of the evolution of products is the com-
puterized reservatio_Li systems now is use by most airlines.
How much have tftse systems contributed to the growth of
air traffic? Would -requent flyer plans be possible without
these systems? Wotild travel agents be as numerous if they
were not tied into CMS ne of the general reservations systems?
Would airlines fly as many passengers? Computerization
may eliminate jobs t_brough automation but it also begins to
change some featurs of the products and services being pro-
duced, thereby creatMing jobs.

The problem is tht it is impossible to look int0 the future
and foresee the enti=ely new products and services that will
eventually become ommonplace. Along the way there will
also be failures, pr.oducts that are either not accepted by
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customers or which prove to be technically infeasible. But
surely no one would disagree that major technological
changes such as the railroads, autos and electricity, to name
only a few, transformed the 'marketplace in ways that were
not anticipated at first. Even ttiough it may not be possible
to identify the new products and goods that will be produced
because new office technologies are available, it will occur
nevertheless.

The third reason that office automation may not produce
the anticipated productivity gains is the phenomena of added
work. Anyone who is acquainted with word processors
knows that it is irresistible to make one last revision when the
marginal cost is so low. Those who have utilized electronic
spreadsheet software know that it results in a whole new
world of opportunities for tabmlar and graphical analyses.
The problem is that since the output of offices cannot be
measured simply and unequivocally, it is extremely difficult
to know how much the new technologies have added to the
effectiveness of the firm.

The expansion of existing work due to the capabilities of
the technology cannot be dismissed as simply the failure of
management to properly conirol the technology. What
manager is satisfied with the infprmation which he or she has
available for decisionmaking? -The installation of personal
computers taps hidden computing needs that executives
always had but that there was Tient the manpower or the time
available to do on the firm's mainframe computer. The dif-
fusion of the newer and cheaper microelectronic-based com-
puter systems beyond the forKnally designated computer
centers eliminates this roadblock. Suffice it to say that even
the best managers and the best-managed offices take advan-
tage of the lower marginal cost of computing by utilizing it in
new and different ways.

1 4
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The fourth reason that office automati(z=m may not be pro-
ducing the promised productivity gains is that there may be
technical constrairns inherent in the cw=urrent technology
which reduce its effectiveness. For exam-P-1411e, there are severe
hardware and softvare compatibility pro.oblems across dif-
ferent computer systems. Complaints fr---rom firms abound
concerning the current limitations of electba-onic mail. It is un-
doubtedly true that many firms discover tt:he hard way that it
doesn't work in the real world quite the viry it did in the sales
demonstration. This is a characteristic of : new technology. It
is not totally predictable until someone has found all the
bugs and resolved all the problems.

When direct computer to computer:11=r communications
systems are installed, say in the form of a local area network
(LAN), it is still at present a relatively Ns:primitive system. It
may not be possible to use the LAN to aciccess the large data
bases on the firm's mainframe compotu=er. It may not be
possible to transmit a graph via the netWcz.rk. While it may be
possible to access a user who is not oil the local area net-
work, the procedure may be too tedious 4tnd cumbersome to
be truly useful in the transmission 0_ of serious business
messages. In short, the allowable trafficac on the local area
network may be very structured and seNEaverely limited by the
available hardware and software. The office with instan-
taneous access to any data base around trthe world and total
communications flexibility still lies sorrie--ewhat in the future.

Many writers ha-ve compared this staig in the evolution of
computers to that of autos in the in 920s. Automotive
technology had already been firmly estnib-_olished by that time.
What was needed, however, were the higL-hways which would
make it possible to effectively utilize e the technological
capability which already existed. Accorditing to this analogy,
computers now peed "pathways" te.=, effectively com-
municate across dissimilar hardware anisitcl software systems
before it is possible to realize their full tqpotential.
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In summary, this review of the technological influences on
clerical employment has been realtively unsatisfying. There
are no general time series data about office automation
spending by industry or about the application of devices to
the work done by particular occupations. The analysis of
real output per hour of labor input in finance and insurance
did not provide any evidence that office automation is pro-
ducing significant productivity gains in that sector, despite
the fact that real investment spending in finance and in-
surance has skyrocketed since the late 1960s.

There appear to be many possible explanations for the ap-
parent lack of productivity gains from office automation to
date. The data may be flawed. The diffusion of office
automation may not have proceeded as far as many have
thought. The equipment may be technically limited, more ex-
pensive and less productive than many think. It is also possi-
ble that much of what we term office automation is not being
purchased as labor-saving process technology at all. There
may be a deepening of capital occurring as products and
services become more information-intensive.

Finally, it may well be that the major impact of office
automation is not on the quantity of work at all. Rather the
new office technologies may be manifest in the quality of
work and in the hidden increases in output that are not
measured by conventional techniques. The employment im-
plications of office automation for clerical workers hinge on
this issue. What is clear is that these questions have not yet
been resolved.

Decomposition of Occupational Employment Changes

In earlier chapters the focus was on the overall trends in
occupational employment, whereas in this chapter it has
been on those factors which might explain occupational
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employment, namely (1) general economic conditions,
(2) changes in the sectoral composition of the economy, and
(3) the relative importance of the occupations within those
sectors. What is needed is an analytical device to summarize
the effects of these influences on occupational employment.
Otherwise, it is all too easy to become lost in a morass of
details.

The analytical tool which will be used to summarize
changes in occupation-industry employment is a
mathematical decomposition of occupational employment
changes into the components due to overall economic
growth, differences in the rates of growth of industries, and
changes in the staffing ratios within industries. This tool is
applied to the occupational employment changes which have
occurred from 1972 to 1982, using the one-digit industries
and occupations from the CPS data. It will also be used in
the next chapter in analyzing the BLS occupational projec-
tions. A formal description of the decomposition can be
found in the technical appendix to this chapter. The reader
may also wish to refer back to tables 4.3 and 4.4 which in-
troduced the concept of staffing ratios and the industry-
occupation employment matrix.

Conceptual Description of Decomposition

Total employment by occupation is obtained by summing
the employment in each occupation across all industries. The
trend in occupational employment can.be thought of as aris-
ing from three factors. First, the overall health of the
economy, as indicated by total employment, exerts a strong
influence on occupational employment. Without sufficient
aggregate demand, employment in most occupations will
surely fall. The second influence on occupational employ-.
ment is the relative importance of the different industries in
the total economy. Earlier in this chapter it was
demonstrated that there are very wide differences in the pro-
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portions of clerical employment in different industries.
Thus, if fast growth occurs only in those sectors with few
clerical workers, overall clerical employment growth might
still be slow. Finally, the third influence on occupational
employment trends is the set of staffing ratios that
characterize the different industries. Furthermore, changes
in those occupational staffing ratios themselves can con-
tribute to occupational employment trends.

It is really the simultaneous interaction of all three factors
which determines employment trends in any particular oc-
cupation. But it is possible to artificially separate or decom-
pose the change in occupational employment from one time
period to another into components due to overall economic
growth, differences in the rates of growth of industries, and
changes in the staffing ratios within industries. The applica-
tion of this mathematical method is limited, of course, by the
availability of consistent data by industry and occupation. In
the discussion that follows, the most recent time period for
which data are available will be referred to as the current
time period, while some earlier point is denoted as the base
period.

The effects of changes in staffing ratios on occupational
employment can be determined by comparing current
employment by occupation to simulated employment levels
in those occupations obtained by holding the staffing ratios
constant at their base period values but using current in-
dustry employment as the multiplier. In other words, the
simulated employment by occupation uses the "correct" in-
dustry employment levelsthe actual current employment in
those industriesbut the "wrong" staffing ratiosthose
that existed in the base period. Thus the differences between
current employment by occupation and the simulated
employment levels indicate the extent to which changes in oc-
cupational employment can be attributed solely to staffing
ratio changes.
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As explained earlier, staffing ratios may change for many
reasons, but one of those reasons is technological change. In
fact, changing staffing ratios are probably the most visible
manifestation of the specific effects of technological change
on occupational employment. For example, the staffing
ratios for computer-related occupations have risen in many
industries over time due to the dramatic increases in the use
of computers. On the other hand, the staffing ratios for
stenographers have been falling over a long period of time
due to the adoption of dictation machines, a technological
change which reduces the need for stenographers.

If the net effect of office automation is truly the displace-
ment of clerical jobs, then over time clerical staffing ratios
will fall. Thus, the decomposition methodology provides
another opportunity to assess the technological Influence of
office automation on clerical jobs. This attempt is sorely
needed since the analysis in the previous section proved to be
inconclusive about the productivity gains from office
automation.

However, it should be emphasized that staffing ratios may
change for other reasons, such as organizational change, job
title change with no change in job content, or others. In par-
ticular it should be understood that any time an individual
occupational staffing ratio changes, all of the remaining
staffing ratios in that industry will change as well. This oc-
curs because the sum of the staffing ratios in an industry
must equal one (recall that staffing ratios are obtained by
dividing each occupation's employment in that industry by
total employment in the industry). Thus, if a particular in-
dustry were very successful in automating production worker
jobs, perhaps by using robots, then the relative importance
of other jobs such as clericals, professionals, etc. would in-
crease. This demonstrates that changes in staffing ratios
should not be considered in isolation; other changes may be
taking place as well.
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The effect of differential rates of industry growth on oc-
cupational employment can be examined by comparing the
simulated employment levels which are obtained by holding
the staffing ratios constant to yet another simulation which
holds both staffing ratios and industry rnbc constant at their
base period values, but uses total employment from the cur-
rent period. In other words, this new simulation of occupa-
tional employment adds a second "error"it uses the
"wrong" industry mix as well as the "wrong" staffing
ratiosbut the "correct" total employment from the cur-
rent period. The comparison of these two simulations
isolates the occupational employment changes resulting from
the concentration of particular occupations in industries
growing at different rates. For example, clerical workers are
particularly concentrated in finance and public administra-
tion. So clerical jobs will grow faster than the average for all
jobs if these industries grow faster than the average for all in-
dustries (even without any changes in staffing ratios).

The remaining change in occupational employment can be
attributed to overall growth in the economy. This effect is
found by comparing the simulated employment levels which
hold both staffing ratios and industry mix constant at base
period levels to actual current employment in those occupa-
tions. If there were no changes in staffing ratios or the
relative employment levels of industries, the importance of
each occupation as a proportion of total employment would
remain the same. In this case, differences between the
simulated occupational employment levels and those of the
base period are due entirely to total employment growth.
This aspect of occupational employment change is referred
to hereafter as constant employment shares since it assumes
no change in either staffing ratios or the relative importance
of industries.

It can be shown mathematically that the decomposition of
occupational employment growth into changes due to
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(1) constant employment shares (economic growth), (2) dif-
ferential rates of industry growth, and (3) staffing ratio
changes accounts for all of the change in occupational
employment. But it is not an explanation of cause and effect;
many complex economic and noneconomic factors lie hidden
behind the numbers. It should also be mentioned that the
results can be influenced by the level of aggregation and by
the choice of the base period. Suffice it to say that the ap-
proach described in this section is used throughout this paper
because it appears to approximate what BLS itself must do in
adjusting historical staffing ratios for their projections. This
matter is discussed further when the BLS projections are
evaluated in chapter 5.

Occupational Decomposition, CPS Data

The three-way decomposition of occupational employ-
ment growth discussed in the previous section is applied to
historical data for 1972 to 1982 from the Current Population
Survey (CPS).2° Although the major occupational and in-
dustrial groupings at the one-digit level are actually very
heterogeneous, those industries and occupations are used in
this analysis because the CPS sample is far too small to pro-
vide both industrial and occupational detail below that level.
The time period for the analysis is 1972.-1982 because that is
the only recent time span for which consistent data are
available. However, since 1982 was a recession year, there
may be some distortions in the data. In sum, there are
legitimate questions about the appropriateness of the time
period and the level of aggregation used in this analysis. The
expectation is that the one-digit CPS data will provide an
overall perspective on trends in U.S. occupational employ-
ment growth that is not possible otherwise.

The results of the decomposition for the major occupa-
tional groupings are presented in table 4.7 and summarized
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in figure 4.5. Since this same approach will be used several
times in this paper, the data for clerical workers in the table
will be discussed carefully to insure a full understanding of
the decomposition.

From 1972 to 1982 the number of clerical jobs increased
by just over 4 million for a 28.8 percent gain over 1972
employment levels. During that same time span total
employment increased by 21.1 percent. So clerical jobs grew
faster than the average for all jobs, which also means that
clerical jobs were becoming relatively more important in the
national economy. This fact was demonstrated in chapter 1.

Turning to the occupational decomposition, it is possible
to examine the factors which contributed to that clerical job
growth. The bulk of all new clerical jobs, a little over three
million, were added as a consequence of the overall growth
of the economy, identified as constant employment shares in
the table. Another 625,000 clerical jobs were added because
clerical workers were more prevalent in industries that were
growing faster than the average for all industries. This factor
is labeled differential rates of industry growth in the table.
Finally, 466,000 clerical jobs were added due to increasing
staffing ratios for clerical jobs; that amounts to 3.3 percen:
of the 1972 employment level for clerical workers. This does
not mean that staffing ratios in all industries were increasing
for clerical occupations, but rather that the net effect across
all industries was positive at this level of aggregation and for
this time period.

Table 4.7 demonstrates very rapid growth in the profes-
sional and technical occupations and in the management and
administrative field, more than double the average growth
for all jobs. It is also very interesting to note that a signifi-
cant proportion of the growth in these fields can be at-
tributed to increasing staffing ratios for those jobs. In con-
trast, the impacts of changing staffing ratios for such oc-
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Professionsl;

techniR1 11,536 16,952

'Managers,

administrators ,'. 8,082

Sales workers 51383

Clerical workers... . 14,326

, Craft 'and..

kindred workers, 10,867 12,271

..H..Operathes. 13,612. 12,807

Laborers, ionifarrn 4,241 4,517

Service 11 .1024 13,736

Total 821155

Table 43

US. Occupational Employment Growth, 19724982

Employment chan es

Decomposition of employment changes$ 1972.1982

Percent of 1972

Absolute changes occupational employmat

Differential

Change In Change in Constant rates of

1972. 1982 employmeutemploymentemployment indusky

employment employmeat 1972.1982 19724982 shares growth

ONO 01 IRV (Percent) (00) (0006)
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5,416 46.9 2,439 922 2055, 21,1 84 17.8

3,412 42.2 1,709 246 1,457 21.1 34 184
1,197 22.2 1,138 281 -222 21.1 5,2 4.1
4,120 28.8 3,029 625 466 21.1 4,4 3.3

.1,404 12,9 2,298 490 .104 21,1 -7.3 -1,0

-105 .5.9 21878 .1,457 4,226 21.1 .10,7 -16,4
276 63 897 -203 -418 21,1 48 .9.9

2,712 24.6 2,331 1,102 721 21.1 10.0 -6.5

17,373 21.1
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cupations as craft and kindred workers, operatives, and
laborers were all negative, undoubtedly influenced in part by
the recession.

It cannot be ruled out that the reported increase in staffing
ratios for clerical jobs was influenced to some degree by the
level of aggregation in the analysis or by the declining staff-
ing ratios for jobs that are traditionally more susceptible to
layoffs during recessions. What can be said is that neither
changing staffing ratios nor differential rates of industry
growth were major contributors to clerical employment
growth in the 10 years from 1972 to 1982, although both fac-
tors were modestly positive during the period. Both con-
tributed to an overall occupational employment growth rate
for clericals that was about one-third higher than the average
growth rate for all jobs.

Since total employment growth for each occupation is
merely the sum of the effects across all industries, it is also
possible to look at the details of the decomposition for a par-
ticular occupation in each industry. The results of the
decomposition of the growth in clerical jobs for each of the
one-digit industries is presented in table 4.8 and figure 4.6.

This analysis shows how general economic expansion, dif-
ferential rates of industry growth, and occupational staffing
ratios have impacted the employment level of clerical
workers within each of the listed industries. To take durable
manufacturing as an example, there was an actual increase
of 161,000 clerical workers (or 11.9 percent) in the industry
between 1972 and 1982. Due to the general expansion of
employment with economic growth, under the assumption of
constant employment shares, clerical employment would
have increased by 286,000 in this industry for this period.
Furthermore, the positive figure for staffing ratio indicates
that the more intensive utilization of clerical workers in
durable manufacturing over the decade would have added
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TablA 4.8

U.S. Clerical Employment Growth by Industry, 1972-1982

Occupation

Employment chap es

Decomposition of clerical employment changes, 1972.1982

Absolute changes

Percent (1 1972

employment

Dlifertotial

Change In Change In Constant rates of Differeallal

1912 1932 employment employment employment. ladasto Staling Constant Wes of

employment employment 19721982 19724982 shares giovith ratios tmploymeot Industry Stang

(0001) (000s) ROO (pertent) (90s) (000s) (000s) shots ttowth ratios

Agriculture........ 48

Mining . 59

Constniction 362

Durables . . 1,352

Nondurables 1,040

Utilities . 1,307

Wholesale trade . ... 684

Retail trade 2,099

Finance 2,007

3,691

Public

administration

Total

83 35 72,9 10 41 36 21,1 .22.9 75.0

128 69 116.9 12 29 28 21.1 491 47.5

451 89 24.6 77 -44 56 21.1 42.1 15.5

1,513 161 11 .9 286 .244 119 21.1 -18.0 8.8

1,074 34 3.3 220 -222 36 21,1 -21,3 3.5

1,463 156 11.9 276 -23 -97 21_1 4,8 .7,4

844 160 23,4 145 86 -71 21,1 12,6

21840 741 35.3 444 45 252 21.1 21 12.0

2,750 743 37.0 424 457 -138 21.1 22.8 -6,9

5,473 1382 48.3 781 605 396 21 1 16 4 103 M

-9,1 F
1.4

1 678 1,827 149 8.9 355 -53 453 21.1 42

14,326 18,446 4,120 28.8 3,029 625 466 21,1 4.4

SOURCE: Calculations by the authors based upon data from the Current Population Survey.

NOTE: Totals and percentages may not add exactly due to rounding,
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kal jobs. However, the slow Tate of
4,11'0%41j= of urálv. manufacturing employment meant that

w-er chtifrical jobs were created than would hav e
L-1-ArrA Led if' d,arabIe manufacturing employment had ex-

patiLlec=1 tht ,.Atine rate as all employment.

WtRamekt is pAirricularly striking in this second set of tables is
that st=arnng, ratios for clerical jobs were falling in a number
of Roacirs Most interesting are the results for the finance
batf,ur, pbobably the biggest user of office automation to
date. 'IV_ Itt finance sector has been a rapidly growing sector as
Aciicat.,d by the 37 percent overall growth rate of clerical

jobs 15smit that sector versus the 28.8 percent growth rate for all
Ogficall jobs. Thus, the effects of falling staffing ratios,
which alone would have reduced jobs in this sector by 6.9
percenr from 1972 employment levels, were more than made
up by ithe fast growth of the industry itself. However, if the
industwy had not expanded so rapidly, there might have been
actual reductions in employment of clerical workers in the
financew sector.

StafTifing ratios for clerical jobs have also been falling in
three cther important industriesutilities, wholesale trade,
and piblic administration. The decline in public administra-
tion is - difficult to explain. No one maintains that govern-
ment hias been in the forefront in adopting office automa-
tion L)n the other hand, the postal service has automated a
great t=riany clerical jobs in the mail sorting operation. It is
also true that government was one of the slowest growing
sector during this time period. So it is possible that govern-
ment amdministrators, when faced with tight budgets and ris-
ing dammands for services, economized more on clerical jobs
than o -:--ther positions. It is not yet possible to provide an ade-
quate4=xplanation of the fall in staffing ratios for public ad-
ministrwation or the other industries. Clearly, more study of
these 1=1-ends is called for.
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In summary, the occupational decomposition uIng the
CPS data indicates that clerical jobs have at a im inimum
maintained their relative importance in the econorway from
1972 to 1982. In fact, both the (effects of differential rates of
industry growth and change in staffing ratios were rnw:3derate-
ly positive. Thus, clerical jobs were actually slightly ni=lore im-
portant at the end of the period than at the beginninwg of the
period. This confirms the results in chapter 1 an the myerview
of clerical employment. However, 1982 was a recessiion year
so these results should be interpreted with caution t t is also
true that some of the major employers of clerical wiorkers
demonstrated negative staffing ratio trends over this period.
Finance, generally acknowledged to be the biggest usr of of-
fice automation today, experienced declining staffin ratios
for clericals during this time period. Similar trem=ls were
observed for clerical employment in utilities, wtolesale
trade, and public administration. So it is possible thsemt office
automation is negatively impacting clerical jobs in elected
sectors.

Conclusions

The decomposition methodology of the last section of this
chapter is an attempt to summarize the three irnporant in-
fluences on clerical employment growth which were .iscuss-
ed earlier in this chapter. Since it appears to be irnposible to
directly link office automation to the productivity gins of
clerical workers, it might be said that this approach lt=loks at
the changes in staffing patterns across industries as an in-
dicator of the net impact of technology and other facw.ors on
clerical employment over the time period being exarmined.

The decomposition also has the added advantage that it
puts into proper perspective the important role- that
economic growth and the changing composition of inchystries
play in determining clerical employment. According to this
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yds, clerical job growdrti is heavily determined by overall
talc growth. This conaRclusion should not be surprising,

my people find it all t.soo easy to discover other reasons
whichparportedly explain rnployment changes. In fact, not
otily iseconomic growth by 17 far the most important factor in
deterthing clerical emplorwment, but it appears that the car-
elation !nay be growing 5t:Aronger. If the last recession is a

precursor of the future, cler-m-ical jobs are becoming more like
otherjobs in their sensitivitNor to general economic conditions.

It Is well known that tl-The changing composition of in-
dnstries has tended to favor -r clerical jobs. But the peak in the

gum of industry rnix sza=n clerical employment probably
owuned during the late 190s and 1960s. During the 1970s,
industry mix continued trto positively influence clerical
rtployrnent but only noodexTrately so. It is also true that some
ectorswhich are heavy eguployers of clericals have recently
egtta to experience much slower growth or even absolute

decillies in total employnoa=nt. This is particularly apparent
for hospitals and state anclil local government, the latter of

bid Is the largest single employer of clericals. So, even
Itiother sectors, notabi.ly services, will likely continue to

npidly, there is reasozeni to think that industry mix will
aY aless positive role ill titiie future employment outlook for

aka-kers than it hes in the past.

The net effect of chanaiging staffing ratios on clerical
eriaploptV has also been moderately positive in the last
decaxie or ECI, Economr,vivide, there appears to be little
evidence that office autonimation has negatively impacted
clericaljoh in the past. 1-10=lwever, it does appear that staff-
lig ratios for clerical wod(muers are declining slightly in some
sectors, especially finance, El So, it is at least possible that of-

utornation is raising thaxe productivity of clerical workers
thereby contributing filo the falling staffing ratios in
sectors
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It is puzzling that the aggregate productivity data for
finance and insurance showed below average productivity
growth for the sector as a whole, yet the decomposition
analysis showed declining staffing ratios for clerical jobs
within finance and insurance. Since clerical jobs are so im-
portant to this sector, it is logical to think that falling staff-
ing ratios for these jobs might also be associated with realiz-
ed productivity gains. But it should be recalled that the ag-
gregate productivity data may be seriously flawed, the loss of
jobs in this sector due to falling staffing ratios was relatively
modest, and there could have been offsetting employment
gains elsewhere in the sector. If nothing else, this review has
demonstrated that there are many unanswered questions
about employment trends for clericals in some sectors such
as finance and insurance. Further study of these trends is
critical to a better understanding of the ultimate employment
mpacts of office automation.

The examination of the historical evidence on clerical jobs
has been a sobering experience. Clerical employment has
grown rapidly in the last 40 years or so. But many factors ap-
pear to confirm that the growth of clerical jobs has slowed in
the last decade. Based upon the review in this chapter, it is
difficult to see how anyone could expect much more than
average growth for clerical jobs in the future.

1
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NOTES

1. The brief discussion in this section draws on the concepts embodied in
the national economic accounting system of the US. For an introduction
to that system, see Young and Tice (1985) and Carson and Jaszi (1981).

2. Edwin Mansfield has spent much of his professional life analyzing the
economics of technological change. For a brief nontechnical introduc-
tion to this subject, see Mansfield (1971).

3. For a nontechnical introduction to productivity analysis and i s rela-
tion to employment and income, see Kendrick (1977).

4. Since the beginnings of the Industrial Revolution, there have been
periodic "automation scares." It is difficult to determine if robotics, of-
fice automation, and other closely related emerging technologies today
constitute another such crisis. The concern about automation in the late
1950s-early 1960s was so great that it led to the creation of a national
commission to study technology, automation, and economic progress.
The commission concluded that sluggish demand was the problem rather
than automation. For an abridged version of the voluminous reports and
studies conducted by the commission, see Bowen and Mangum (1966)

5. For analytical purposes only and ease of exposition, GNP is being
treated here as if it were a composite good.

6. The year 1982 is chosen because it is the most recent year in the CPS
data base for which the historical estimates are consistent.

7. The authors kindly thank George I. Treyz, University of
Massachusetts, and President, Regional Economic Models, Inc., for
constructing the BLS input-output industry series and for aggregating
the OES industry-occupation data.

8. It should also be noted that the specificity of industry definition
varies. Thus the ranking also reflects a variety of aggregation levels in the
industries themselves. In general, more detailed data are available about
manufacturing industries than nonmanufacturing industries.

9. Economists have developed multifactor productivity measures, usual,
ly denoted as "total factor productivity." Denison (1962, 1974, 1979)
pioneered the "growth accounting" approach in which he attempts to
isolate the contribution of a variety of causal factors such as education,
organization, and research to produciivity growth. Kendrick (1973,
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1980, 1983) has built industry indexes and recently the BLS (Mark and
Waldorf 1983) has released their first measures of multifactor produc-
tivity.

10. One alternative possibility, of course, is that the productivity gains
across all occupations are homogeneous, which means staffing ratios
would remain constant. It is also theoretically possible for productivity
ft,ains to be greater for other occupations, implying rising staffing ratios
for clericals. These matters are discussed further in the last section of this
chapter.

11. The household-based data from the CPS appear to contradict this
statement since it showed (table 4.3) that 44 percent of employees in
finance are clericals. This broad sector in the CPS data actually includes
real estate as well as finance and insurance, but the similarly defined sec-tor in the establishment-based OES survey indicates that 53.4 percent of
employees are clericals. Recalling the discussion from chapter 1, this
anomaly in the data is most likely an example of respondents in the self-
reported household survey (the CPS) exaggerating their job titles and
responsibilities, thereby artificially decreasing employment in the lower
level specialties such as clericals.

12. For definitions of the constant dollar output and employment
measures, see Bulletin 2018, rime Series Data for Input-Output In-
dustries: Output, Price and Employment (March 1979). The actual data
utilized in this paper are from an unpublished update (April 1985) to the
tables in the aforementioned document.

13. Specific units of outputs are much less identifiable in services than in
the goods-producing sectors. There may also be significant changes in
the types and nature of services provided. See Mark (1982) and Fuchs
(1969) for a discussion of the many problems in measuring productivity
in service industries.

14. The Office of Productivity and Technology is responsible for the
U.S. Government's productivity measurement program. They currently
publish about 129 separate industry productivity indexes. See Bureau of
Labor Statistics (1985).

15. The investment data are from the national income and p oduct ac-
counts. See Seskin and Sullivan (1985).

16. The trend in investment per employee is important because it in-
dicates whether something new appears to be happening in that sector,
but it is by no means the full story. Historically, absolute investment per
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employee in finance and insurance has tended to be much less than the
average for all nonfarm private industries. That situation reversed itself
in the 1970s.

17. An article which appeared recently in the Harvard Business Review
(Salerno 1985) makes this very point. Vendors have promoted their pro-
ducts excessively, yet there is little hard evidence to support their claims.

18. Salerno (1985) and Strassman (1985) have reached similar conclu-
sions. There is, however, considerable literature about the sociological
impacts of office automation. For a review and introduction to this-
literature, see Attewell and Rule (1984). From the economist's perspec-
tive, these studies are lacking in a systematic treatment of output, capital
input, prices of outputs and inputs, and other economic variables.

19. The report does not specify the definition of information-intensive
industries.

20. It should be mentioned that the other obvious candidate for such a
decomposition, the Census of Population data, cannot be used. As
discussed in chapter 1, it is a major task to redefine census occupations
so that they are consistent over time. It is impossible to do it for occupa-
tions within industries without a special dual classification study.
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TECHNICAL APPENDIX

OCCUPATIONM, DECOMPOSITION

tLet E.. employment
Ii

where
t time

1. 2, 3 . . rn occupations

j I, 2, 3 . . . n industries
Then, suppressing the time superscripts until they become
necessary,

matrix of employment by occupation and industry

E Eu

E E.

Thus Ei is a vector of occupational employment, the row sums of
Eu, and Ei is a vector of industry employment, the rriumn sums of

Eu.

If measured perfectly, then total employment ET is given by
rn

ET= E Ei= E Ej

E.
2. Let e

EJ
E.and s;
ET

Thus e. is a matrix of occupational proportions by industry or the
staffing ratios of those industries. Each cell represents the relative

importance of the ith occupation in the jth industry.

It is also possible to think of occupational employment by industry
then as the product of the staffing ratios, the industry shares, and
total employment, i.e.,

E.. ; ET=
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and the total occupational employment vector as
fl

Ei . E (eii si)

In other words, occupational employment in a single occupation in
any given year can be thought of as being influenced by 3 separate
elements:

(1) Total employment (ET)

(2) the relative importance of that occupation in each indus-
try (eii)

(3) and the relative importance of the industries in the total
economy (si)

It is possible to mathematically decompose occupational change
from one time period to another. As an example, consider the time
period 1972-1982. The actual occupational change is obviously

82 n 82 82 72 n 72 72(E E (e . s ) E . E (e. s ) )T j T j
or

2(E82
E. 7 )

Although it is easier notationally to use E i rather than_ t tET . E (e,, the latter illustrates the decomposition much bet-
ter.

a. Occupation change due to changing staffing ratios

One component of the occupational change is that which occurs
because of changing staffing ratios across industries. It can be
estimated by

82 82 82 82 n 72 82(E
T s . E ) )

re E 82 E e7 2 . s82 the occupational employment thatT j ij j
wozld exist in 1982 given the mix of industries that actually exist in

,

1982
F2

) and 1982's total employment but using 1972 staffing
ratios. Thus, this latter expression is a simulated 1982 employment
assuming fixed staffing ratios at the 1972 levels.
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b. Occupational change due to differential rates of industry growth

The second component of occupational change is that which occurs
because of differential rates of industry growth. It can be estimated
by

n 72 82 82 n 72 72
E (c

J

The first component is obviously 1982's simulated employment
using 1972 staffing ratios, while the second component,

82 n 72 72
E

T
E (c j s ), is that employment which would exist in 1982

i j

if both staffing ratios and industry shares were fixed at their 1972
levels but 1982's actual total employment. Thus, this second ex-
pression is also a simulated 1982 employment, and the difference
isolates the effect of differential rates of growth of industries.

c. Occupational change due to total employment change

The third component of occupational change is that due to overall
employment growth. It can be estimated by

(E-- E (c . . s ) En (en . ) )
_82 n 72 72

T T ij

The first component is 1982's simulated employment with staffing
ratios and industry shares fixed at the 1972 level, while the second
component is 1972's actual employment by occupation. This dif-
ference is the occupational employment change which would occur
if there were no changes in the relative importance of industries or
occupations, i.e., if all occupations would maintain constant
employment shares.

4. The sum of the changes in 3a, 3b, and 3c is the total change in
employment by occupation. Letting

82
E

82
E

_82
T
82E T

n 72E (e u

n 72. E (e it

82
s )j

72
s

.1
)

then the total change in employment by occupa on is:

E82 E72 ,E82 Vit2 f.,7132 ;7:82
(c'
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Forecasts of the
Clerical Employment

Implications of
Technological Change

This monograph heretofore has dealt exclusively with
historical data. The purpose of this chapter is to review the
existing forecasts for clerical jobs. The Bureau of Labor
Statistics (BLS) occupational projections are the major ef-
fort of the U.S. government to anticipate the needs for
specific occupations. As will be seen shortly, the BLS
methodology is based on a modeling framework that ac-
counts for many economic variables. The resulting occupa-
tional projections are not necessarily superior to others, but
they do have the advantage of being produced in a com-
prehensive and reasonably consistent manner.

Other forecasts that are less comprehensive than the BLS
efforts but potentially useful are also reviewed. First, Wassi-
ly Leontief and Faye Duchin (1984) of New York University
have produced an analysis of the impacts of automation on
employment, 1963-2000. The research is limited to certain
specified computer technologies and does not consider other
productivity-enhancing technologies or any other source of
productivity growth. Second, the work of Matthew P. Dren-
nan (1983) of Columbia University is examined. He focuses
on clerical jobs in six office industries, primarily within the
finance sector. Finally, the recent work of J. David Roessner
(1984), Georgia Institute of Technology, is reviewed. Like
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Drennan, he examines clerical jobs within the finance sector,
but he fecuses on only two industries, banking and in-
surance.

BLS Occupational Employment Projections

In order to understand the BLS occupational projections it
is necessary first to review the data base on which those pro-
jections are basedthe Occupational Employment Statistics
(OES) progam. Then the BLS projections methodology will
be described. Finally, the most recent projections of BLS are
examined.

OES Data Base

The OES data base evolved in the 1970s as a cooperative
effort of the Bureau of Labor Statistics and the state employ-
ment security agencies to make career guidance information
available to educators, guidance personnel, human resource
planners, students, and other interested parties.' OES is
unique in that it is based on a survey of employers. All three-
digit SIC industries are grouped into one of three primary
areas for data collection. Each of the three primary areas is
sampled on a rotating schedule every three years.2 Thus, for
instance, the individual three-digit manufacturing industries
were sampled in 1977, 1980, and 1983. Every two years the
BLS pulls all of this data together into a national
occupational-industrial matrix; the last one was for 1982.

The OES system includes tabulations of nearly 1,700 oc-
cupations. The emphasis is on ease of administration, so the
occupational classification system reflects employer usage of
job titles. This means that there is actually less detail
available than is implied by the 1,700 occupational titles in
the OES system. A large number of the 1,700 job titles are
actually quite specific to a particular industry or sector. Ac-
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cording to the most recent OES data, there are almost 1,000
OES occupations with less than 5,000 employees nationwide.

The occupational definitions used by the BLS were
developed prior to those in the Standard Occupational
Classifiction (SOC) system of the U.S. Department of Com-
merce, but they are based upon the Dictionary of Occupa-
tional Titles (Employment and Training Administration
1977), hereafter referred to as the DOT. BLS, like other
federal agencies, is trying to make its definitions consistent
with the SOC. The next round of occupational projections
from BLS will be based upon the SOC. This should make
them roughly consistent with 1980 census data, although it
will not eliminate the well-known differences between
household- and employer-based data. Currently the OES
data are not consistent with any other source of occupational
information.

The OES data base provides the most detailed information
available about occupational employment in the United
States. However, it is oriented to job titles and does not real-
ly provide any significant skill level information. The DOT,
which does provide this type of information, lists over
12,000 specific occupations. While the DOT covers an im-
pressive array of occupations, it includes no information at
all on employment levels for those occupations. It was
developed as an occupational guidance tool for use in the
employment service offices to match unemployed workers
with possible occupational opportunities.' The emphasis is
on the requirements for entry to the occupation, not the
number of people employed in the occupation.

In practice there are severe tradeoffs between the specifici-
ty of the occupational categories, the skill levels referenced
in those occupations, and the cost to collect the data. As the
number of occupational categories increases, the definitions
for those occupations will become narrower and more ade-
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quately convey skill levels. Clearly, the occupational
category of professional and scientific workers is less infor-
mative about skill requirements than that of chemical
engineers. At the same time, it should be obvious that costs
may increase dramatically as the detail of occupational in-
formation increases. It also adds to the reporting bur on
firms or households where the data are collected.'

BLS Occupational Projections Methodology

The OES system is used primarily as a data base for BLS
employment projections by occupation. The 1995 occupa-
tional employment projections for manufacturing utilize the
OES survey results from 1980 and industry employment
figures for 1982 as a baseline. It is helpful to examine the
OES forecasting system in more detail for the insight it of-
fers into the complexity of making occupational projections.

The OES forecasting system is actually a group of separate
projections which are linked to each other for consistency.
Aggregate economywide economic activity is forecast first.
This includes labor force projections by age, race and sex,
and aggregate output decomposed into its major com-
ponents, among other variables. Due to BLS budget con-
straints and the large amount of staff time necessary to
maintain an aggregate econometric model, the most recent
aggregate forecasts were made using the existing model at
Chase Econometrics, Inc. BLS produced the forecasts using
their own assumptions but accepting the economic interrela-
tions implicit in the Chase model.

The second step in the OES forecasting system is to
develop industry output m ojections that are consistent with
the aggregate output projections of step one. The 156-sector
input-output model, prepared by the Bureau of Economic
Analysis, U.S. Department of Commerce, is used as a base
for these projections. Given a set of industry demand

1
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figures, an input-output model can calculate the total in-
dustrial production required to meet those demands. The
BLS input-output system utilizes "bridge tables" to update
the historical input-output coefficients and to allow for an-
tidpated shifts in demand for inputs and/or outputs over the
period of the projection.

Once the industry output projections are determined, then
productivity levels are forecast to arrive at total industry
employment requirements. The productivity gains are
estimated separately for each industry utilizing an
econometric equation. Worker-hours are estimated as a
function of the industry's output, capacity utilization,
relative price of labor, and (as a proxy for technology) the
output/capital ratio. The implication of the technology
proxy is that mc re capital per unit of output implies the need
for less worker-hours. Finally, the estimates of total worker-
hours are combined with other estimates of average annual
hours per person to arrive at th e industry employment levels.

The last step in the OES projections system is to forecast
occupational employment within these industry total
employment levels. The basis for these projections is the oc-
cupational staffing patterns from the latest OES surveys.
The individual occupational coefficients are adjusted on a
judgmental basis to account for the changes in occupational
demand anticipated as a result of technological change,
changes in industry structure, or other reasons. For example,
computer-related occupations will likely become relatively
more important in many industries as computers are more
widely applied in those industries. So the coefficients for
these occupations are increased correspondingly. These
revised staffing coefficients are then applied to the previous-
ly forecast level of industry total employment. The sum of
the employment across all industries for a given OES oc-
cupation then becomes the new occupational employment
projection of BLS.

11112
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Several features of the OES system should be noted, par-
ticularly those that relate to technological change.
Technological change actually enters the system in at least
three places. First, the industry output projections should ac-
count for anticipated changes in demand induced by
technological change. Second, the estimated productivity
gains forecast for each industry should be influenced by
technological change. Finally, the staffing patterns
themselves are altered directly to account for technological
change. In other words, technological change will have
specific effects on some occupations, it will have an overall
impact on the productivity of workers, and it will affect the
demand for goods and services generally.

It is worthy of note that this system involves a con-
siderable amount of judgment, especially in anticipating the
effects of technological change. There are no simple equa-
tions that predict changes in staffing ratios within an in-
dustry. In fact, the BLS staff has found that trends in in-
dustry employment levels can be predicted more accurately
than the changes in occupational employment (Kutscher
1982:8; and Office of Economic Growth and Employment
Projections, 1981). This is due in large part to the difficulty
of projecting specific occupational impacts of technological
change.

One of the primary motivations in developing the occupa-
tional decomposition as an analytical tool in chapter 4 is its
usefulness in evaluating the BLS occupational projections.
Note that the last step in the BLS methodology is to change
the staffing ratios in the industry occupation matrix to ac-
count for technological change and other factors. In other
words, BLS takes the best industrial demand and productivi-
ty forecast that it can muster and converts that into projec-
tions of total employment by industry. Then it considers
changing the staffing ratios from their historical levels.
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Thus, by using the historical staffing ratios from the base
period of the BLS projections, the occupational decomposi-
tion will measure the extent to which BLS expects staffing
ratios to change over the course of the projection. Since BLS
does not currently publish information on why or how much
it has changed staffing ratios, this analysis should prove very
helpful in understanding their projections.

The current base period for the BLS projections is 1982,
while the year of projection is 1995. The industry-occupation
matrix contains 378 industries, but those industries are ag-
gregated to 105 industries in this analysis. These 105 in-
dustries are the lowest common denominator between the
156 industrial sectors of the BLS input-output model and the
378 industries of the BLS/OES industry-occupation matrix.
Since the BLS makes available annual projections for its in-
dustry employment series, it is thereby possible to compare
the historlf;a1 industry employment trends developed here to
the BLS projections for those industries.

However, it should be pointed out that the BLS input-
output industry employment series is not strictly comparable
to the BLS/OES industry employment estimates.' There are
differences in their treatment of government, agriculture,
and the self-employed, among others. The important point
for this paper is that the 378 OES industries were first ag-
gregated to 105 OES industries. Thus the occupational
decomposition of the BLS occupational projections is always
accomplished with industry employment data from OES
itself. The BLS input-output industry data is reserved ex-
clusively to examine trends in industry employment. Since
the BLS input-output industry data feed into the OES
system, it should be clear that the employment trends from
those data are an important determinant of the occupational
projections as well.
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BLS Industry Employment Projections

In chapter 4 the historical employment trends for the 10
BLS input-output industries which account for the largest
number of clerical jobs were reviewed. Those 10 industries
employed about two-thirds of all clerical workers in 1982.
Thus the fortunes of these industries will have a major im-
pact on the employment of clerical workers in the years
ahead. In this section the BLS projections of employment
for these industries are reviewed. It provides an opportunity
to evaluate the industry forecasts independent of their oc-
cupational content. Since the occupational decomposition
summarizes the effects of differences in the rates of growth
of all industries, the focus here is limited to the 10 industries
responsible for the most clerical jobs.

The combined employment trends for the top 10 industries
in terms of clerical employment are presented in figure 5.1,
while the employment trends for each of those 10 industries
follows in table 5.1. The figure depicts the historical growth
trends, 1967-1982, as well as the projected growth trends,
19834995. Remember, the most recent BLS occupational
projections used 1982 as the base year, so BLS did not have
the benefit of the industry employment data from 1983 and
1984 presented in chapter 4 of this monograph when making
their forecast. The data are reported in index number form
to emphasize the relative growth of the industries. The total
employment trend for all 105 industries is also presented to
facilitate comparison of the growth of each industry to the
overall growth of employment.

In the past, the industries with the most clerical jobs have
been much faster growing than the average for all
industries.6 But the magnitude of that positive differential
was reduced sharply in the last decade and BLS does not ex-
pect it to reappear by 1995. If these projections are correct,
the 10 industries which account for about two-thirds of all
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Table 5.1
Total Industry Employment Growth of Those Sec ors with the Most Clerical Employees

Credit
State & Misc. Whole- Federal Misc. Social agencies/ Total Total

local gov- retail sale govern- business senices/ commodity top 10 all 105Y ernment trade trade Banking ment Insurance services Hospitals MUSEUMS brokers Industries Industries
1967 100 100 100 100 100 100 100 100 100 100 100 100
1968 105 104 102 106 101 103 107 106 105 109 104 103
1969 109 108 106 114 102 104 118 113 103 118 108 106
1970 113 110 198 121 99 108 122 118 103 116 111 106
1971 117 112 109 124 98 108 122 126 110 116 113 107
1972 122 115 112 129 97 110 131 137 114 122 117 110
1973 127 118 117 136 96 113 145 143 114 126 121 115
1974 131 119 120 144 98 117 153 151 116 127 124 117
1975 137 115 126 147 98 119 157 158 125 128 127 115

1976 139 119 130 151 98 121 168 164 128 132 130 118
1977 142 123 135 156 97 127 183 170 130 140 134 122
1978 148 128 142 164 97 133 204 177 134 151 _40 129
1979 151 130 149 173 98 139 225 183 137 161 144
1980 154 129 150 181 99 143 239 192 139 168 147

1981 153 130 153 188 97 145 253 203 139 179 148 134
1982 151 129 151 191 97 147 256 210 139 184 148 132
1983 148 130 155 190 97 145 278 227 137 204 150 132
1984 150 136 160 194 96 149 286 230 141 204 153 136
1985 152 141 163 201 97 154 302 239 145 212 157 140



1986 153 145 166 207 96 158 319 248 149 220 161 143
1987 155 149 169 211 96 162 333 256 152 225 164 146
1988 158 152 171 216 96 166 344 262 155 230 167 150
1989 161 156 172 221 97 171 355 269 158 236 171 153
1990 164 159 172 225 98 174 368 276 160 243 174 154

1991 167 164 174 228 99 177 366 276 162 240 176 158
1992 168 168 178 234 99 180 374 281 164 143 179 161
1993 169 170 181 238 99 183 389 288 165 249 182 164
1994 171 172 184 241 99 184 410 297 166 258 185 166
1995 172 172 185 244 99 184 445 312 166 274 188 169

SOURCE: Calculations by the authors based upon data from BLS.
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clerical jobs will grow at roughly the sam te as all jobs
over the period of the projection.

It is natural for the combined growth trend of all 10 in-
dustries to mask some important differences among the in-
dustries. The figures for the individual industries in table 5.1
reveal that the laggards in terms of industry growth are state
and local government and the federal government. Erni.' -y-
ment by the federal government is not expected to increase at
all, while state and local government are expected to reverse
the declines suffered in the 1980-82 recession and grow once
again, albeit significantly more slowly than average. Ap-
parently BLS is convinced that the demands for a smaller
and more efficient government will continue in the coming
years. The data on employment in state and local govern-
ment in 1983-84 are supportive of the BLS outlook.

The fastest growing industries among the top 10 employers
of clerical workers according to the BLS projections are
credit agencies and commodity brokers, hospitals,
miscellaneous business services, and banking. Of these, one
of the more surprising projections is the growth anticipated
for banking, which outgrows the overall economy
throughout the period of the projection. Considerable atten-
tion has been focused on banking employment in the last
couple of years, and it does appear that the industry is ex-
periencing significant structural change due to deregulation,
among other factors. The closing of branch or satellite
banks, especially in such states as California, and employ-
mqnt declines in a few of the largest banks in the nation,
have contributed to speculation that the growth of banking
employment may slow. There is also the question of the im-
pacts of office automation equipment such as automatic
teller machines. In contrast, deregulation has also increased
the number of financial services banks providr. so it is possi-
ble to argue that banking employment will conLInue to grow.

e ra
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If one were to judge the quality of the BLS industry pro-
jections strictly on their ability to anticipate the trends which
actually occurred during 1983-84, only two years into the
projection period, then unquestionably BLS's greatest
failure was in missing the turnaround which actually occur-
red in hospital employment. As demonstrated in chapter 4,
employment in hospitals grew slowly in 1983 and actually
declined in 1984. By 1984 hospital employment was 1 percent
below the employment levels which prevailed in 1982, the
base year for the BLS projection. But the BLS projections
had forecast a 10 percent growth in employment in hospitals
from 1982-84.

This example demonstrates some of the problems in
employment forecasting. Employment in hospitals increased
every year from 1958 to 1983, more than tripling throughout
that period. The concern about cost containment in this sec-
tor is not new, but it appears that only in the last few years
has the federal government taken policy actions that might
reduce the growth of those costs. These actions have also en-
couraged insurance firms and hospitals to follow suit with
their own programs. The health care industry today is also
generally becoming more competitive. The bottom line is
that it is extremely difficult to foresee these turnarounds, yet
easy to explain them after they have occurred. BLS will un-
doubtedly take advantage of the new information about this
sector in the next round of projections.

Decomposition of Major Occupational Groups,
BLS Occupational Employment Projections

The decomposition of the BLS occupational employment
projections at the major group level are presented in table
5.2 and summarized graphically in figure 5.2. As discussed
earlier, the 378 OES industries were first aggregated to 105
industries before accomplishing the decomposition. It



Table 51

BLS Projected Occupadonal Emploptent Growth, 19824995

Occupation

Employment chap es

Demposition of employment chingast 1982-1995

Absolute changes

Percent of 1982

occupational employment

Differential

Change In Chop in Constant rata of

1982 1995 employment employment employment Industry

cmployment employment 1981-1995 1982-1995 shares porit

(00as) (ow (000s) (meat) OR OA)

Differential

Staffing Constant rates of

ratios employment indtstry Staffing

(080s) shares growth ratios

Professional,

technical 15,071 20,177 5,105 33.9 4,228 -99 977 28.1 4,7 6.5

Managers, officials , 7,696 10,659 2,963 38,5 2,159 162 642 281 21 813

Sales workers 5,906 7,704 1398 30.4 1,657 141 0 2811 2,4 0.0

Clerical workers. 18,717 23,673 4,9$7 26,5 5,251 295 -588 28;1 116 .3,1

Craft and

related workers . 10,133 13,223 3,089 30,5 2,843 36 211 28.1 OA 2.1

Operatives 12,504 14,896 2,392 191 3,508 -566 -550 28A -4;5 =44

Laborers, nonfarm , 5,572 6,794 1,222 2L9 1,563 -203 -139 28.1 -3.6 -2.5

Service workers , 15,318 19,727 4,408 28,8 4,297 580 4169 28,1 318 -3,1

Total 91,950 117 745 25,795 28.1

SOURCE: Calculations by the authors based upon data tape from the 1982-1995 OES/BLS occopational employment projections,

NOTE: Some occupational detail is omitted, Totals and percentages may not add exactly due to omission of some occupational detail and

rounding error. The 378 OES industries were first aggregated to 105 industries before accomplishing the decomposition, The OES data tape in.

eludes wage and salary employment oaly,
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should also be mentioned that the OES data tape used for
these calculations is not strictly comparable to the summary
data from the projections published in Monthly Labor
Review (Silvestri 1983). Among other differences, the OES
data tape does not include the self-employed. Thus, the
results presented here may not be exactly the same as those
found in other sources.

In general is it clear that BLS anticipates strong occupa-
tional employment growth for most occupations over the
course of the projection.' In fact, at this level of aggregation,
only three of the eight occupational groups are slower grow-
ing than the average for all occupations, namely operatives,
laborers, and clerical workers. However, the range of the
growth rates for the occupations around the average growth
rate of all jobs is relatively narrow, from 19.1 percent to 38.5
percent. Compare that to the range from the CPS data, 1972
to 1982 of -5.9 percent to 46.9 percent, or 1972 to 1979 (to
avoid the distortions in the data due to the recession) of 8.5
percent to 35.4 percent. Apparently BLS anticipates less
relative change in the importance of occupations over the 13
years of their projection than actually occurred during the
seven years from 1972 to 1979.

Given these overall results, it is not surprising that the oc-
cupational decomposition indicates that the relative impacts
of changing staffing ratios and differential rates of industry
growth are modest for all occupations. The surprise in the
decomposition is that the impact of staffing ratios on
forecast clerical employment is actually negative. In fact,
this is the only turnaround projected by BLS from the ex-
isting trends in the historical data. It is an indication that
BLS expects office automation and other factors to retard
the growth of clerical jobs in the future.

It is possible to compare the historical CPS data with the
projections of BLS at the major occupational group level,
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1)1__It one of the difficulties with such a comparison is that the
timrne spans covered are of such unequal length. Figures 5.3
ar=d 5.4 attempt to remedy this problem by stating the staff-

g ratio changes and the effects of differential rates of in-
dstry growth for the major occupational groups in terms of
av----.7erage annual rates of change. The comparisons are done
ov...rer two historical time periods, 1972-1979 and 1972-1982 to
arnmeliorate distortions in the data due to the recession. It
slLi_ould be noted that the unemployment rate in 1979 was just
ur;-,der 6 percent, virtually the same unemployment rate built
inr-to the BLS projections. Overall this approach facilitates a
rnamoore direct comparison of the BLS projections with the
liitorical data using a consistent unit of measurement.

The results depicted in figures 5.3 and 5.4 indicate un-
q_tuivocally that BLS anticipates far less impact in the years

*mead from staffing ratio changes and differential rates of
incmclustry growth than have occurred in the last decade. For
=most of the major occupational groups, the average annual
raIrte of change during the projection period tenus to be less
thetean one-half the average annual rate of change during either
of the historical periods, 1972-1979 or 1972-1982. Again, the
rflczost important exception is probably the turnaround in the
effirects of staffing ratios on clerical employment. Of course,
thee impacts of changing staffing ratios on ci.?,rical employ-rnnt been modest historically as well. The analysis in
chtpter 4 demonstrated this. Nonetheless, it is interesting
tht staffing ratio changes for clerical workers are predicted
W shift from slightly positive historically to slightly negative
du=ing the projection period.

NIUndoubtedly some observers will find the BLS projections
cominter-intuitive. The presumption by some today i5 that
chnge is occurring faster now than ever before, so it is
lue-±licrous to think that staffing ratios and/or differential
ra-es of industry growth will be less in the years ahead than

22'4
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220 Implkations of Technok=gical Change

in the recent past. But this is not obvious. Would tale BLS
projections be superior if aLfl past trends were extrapoaated to
the future? Which of the nx_tajor occupational groups. will be
faster or slower growing th_ _an anticipated by BLS? WVhat is
the basis for those expectat=ions?

One of the ways to mininWze errors in forecasting is to pro-
ject modest changes, with te goal of at least eaptui-ing the
correct direction of the trencrds, if not the exact magni-rude of
those trends. According to lal3LS, staffing ratios are clhanged
only when there is substantiIal evidence to indicate th-at they
will change. It may also b true that to some extemt BLS
"leans against the wind" beause they have found hisCorical-
ly that technological charte and other major preojected
disruptions have had far less impact on occupationaE struc-
ture than most experts exwected. In this sense thie BLS
strategy is conservative. TIruAs is entirely appropriate if the
goal is to provide guidance o those making decisions about
investment in human resot=rces that will have ver5, long
payback periods.

Decomposition of Detailed OPP.ccupations,
BLS Occupational Employent Projections

As mentioned earlier, ther, are about 1,700 occupati__ ons in
the occupation-industry mat=ix of the BLS, but only those
occupations with 5,000 or niu.ore employees are reported on
the OES tape which was useci in this analysis of the o=cupa-
tional decomposition. That educes the number of o=cupa-
tions to 765. Of those, ther are 104 occupations th.t fall
within the major occupationa=A- group of clerical worker. The
BLS projected occupational +mployrnent growth for 104
of these occupations is reportewd in table 5.3. The decormposi-
don of the projected occupaonal employment growtUa into
the portions due to overall en=ployment expansion, difk-eren-
tial industry growth, and s---ztaffing ratio changes is also
reported in the table.
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Since there is such a large ..mount of detail in table 5.3, the
estimates are also reported :7 in two additional tables. Table
5.4 presents the detailed cIemical occupations ranked by the
level of employment in 192 in those occupations, while
table 5.5 reports the same res.ults ranked by the staffing ratio
changes viithin the clerical occupations (from positive to
negative). This approach liLighlights those clerical occupa-
tions with the largest emploment and facilitates the discus-
sion of the staffing ratio chatnges anticipated by BLS.

Before proceeding to a cli-Liscussion of the results for the
specific occupations, it shotuw.ld be understood that the OES
data are not directly cornparzable to the Census or CPS data
discussed earlier. First, ther is a significant increase in the
number of clerical occupatins in moving from the Census
and CPS classification syster=s to the OES system.g Second,
the historical OES data ar-..e employer-based rather than
household-based. So, even u_Lmnder ideal circumstances, there
might be discrepancies in th.e employment data because of
differences between employr classification of workers and
the perception of the worker coot' his own classification. Third,
the OES system was developlawd prior to the SOC, so there is
no way currently to bridge the gap between the systems.
Hunt and Hunt (1985) disuss these problems further in
another paper.

The message of this analyss is that the detailed clerical oc-
cupations differ widely in trms of their projected growth
rates and staffing ratio chamages. The range in the overall
forecast growth rate of the s. detailed clerical occupations is
from a plus76.1 percent to oil-Anus 20.0 percent.9 The range in
the staffing ratio changes is f:Crom plus 38.4 percent to minus
55.6 percent. The diversity in these results indicates that BLS
is attempting to capture a varety of influences on the level of
occupational demand. It is =learly erroneous to think that
BLS is unvilling to alter stafitfing ratios from their historical



Table 53

BIS Projected Occupational Employment Growth, 19824995 t%)

All Clerkal Occupations

Employment changes
Decomposition of employment (hong% 19824995

Absolute ebang8

Percent of 1982

occupational employment

Differential

Clunge In Change in Constarit ribs of Differential
0

1982 1995 empioyment employment employment Industry Staffing Constunt rates of 141

°motion employment employrnent 1982.1995 19811995 shard gowth nibs employment industry Stang

(0ON) (000s) (0005) (puma) (000s) (000s) (000s) Shams growth ratios

Q0101114011 ii 18,716.6 23;673..5 4;956,9 263 5,250.6 2943 (58&4) 231 1.6

AWN clerks ; 33;8 47.4 13.6 40,1 95 03 3,8 28.1 0.9 11.2 oo

Athim evaluators , ; . 10,3 111 L6 15,4 2,9 (1;8) 0,5 28,1 .173 4,7

Nam , 538,8 693.0 154.2 28.6 131.1 24.1 (21,0) 28.1 4.3 .3.9

int tdkrs . 67,3 79.9 11.6 18.8 18,9 41 (103) 28,1 6.0 .15,3

'Ng , , 471,3 61?,1 141,6 30.0 132.3 20.1 (10,7) 283 4.3 .2.3

BDOkkgr$& aCCOUnting deli= 1,613,5 1892.5 279,1 17,3 452,6 46.7 (220.2) 28,1 2,9 .13.6

&Igdrks , , .; 72137 850.0 121.3 16,7 204,4 C2 (893) 28,1 0,9 .12,3

llolittpers, hand 884.8 110415 157,7 17.8 248.2 404 (130,9) 78.1 46 .14,8

Prelo clerks _ 16,5 20.3 3,8 23,0 4.6 3;1 (3,9) 28.1 18,5 23.5

Ckrroliiltloks
= 16.2 21,6 54 33,3 4,6 15 (1.6) 28.1 15.1 .9.9

Ckshlm 4532A 2 270.3 738,1 48.2 429,9 56.6 251.6 28.1 3.7 164

ChecOrks . 18,0 22.7 4.7 261 5.0 03 (0.8) 283

Circolg club ; . 93 1 LS 23 23.8 2.7 (0.8) 0.4 18.1 .8,4 4,2

Clain4usters . 654 97.6 323 49.1 184 (40) 17.8 28.1 .6.2 27,3

ClalOtth ; 63.0 89.8 26,8 423 17.7 (4,2) 13.) 283 .6.7 21.1

Clainutiinuri insuratut , 47,3 62.1 14,9 313 113 (0.9) 2.6 28.1 .2.0 5.4

Clefithilrvisors 466.1 627.4 1613 34.6 130.7 13 A 17.2 28.1 2.9 3.7

Dighirie operators

fldocuncy sorters . 5 .0 6M 0.9 18,2 14 .0 (0.5) 28.1 014 .103



Collators; bill & mount 40,1

Court elerks N

Credit authorizets 10,2

Credit clerks, banking

and insurance ....... ; 0,1

Credit reporters 153

Customer ea representriyes; 10

Wolter setNiet rem,,

prim, and pnblish .... 1,1

Desk elerks, bowling floor 15A

Desk clerks, ex, howling floor ; 15,3

Dispatchers, pace, fire

and ambulance. 41

Dispalthrs, vehicle serv, or work

Eligibility wothrs, welfare ; Ili

File clerks 2410

General clerks, office 20
ln.fik operators, 50

Insurance checkers 10

Insurance clerks, exept medical 111,1

Insurance clerks, niedieal .. 1113

Library assistams N

License clerks 53

Loan closers . . 03

Mail carriers & postal clerks 50,6.

Postal mail carriers 211,1

Postai Mice dells 301,5

%Odds gl

Messengers . Li ii.1

Meter readersitailits 15

MortgagcdoOng clerks ; 11,1.

Office machine operators I. 916

Bookkeeping & billing operators! 21

Bookkeeping, billing

machine nneralm 1.1 .. IllS

1319 404 41.0 25.5 165 (20) 28,1 181 .2.2

29.4 22 7,9 71 (4,7) (0;8) 28,1 .17,3 .29

30:5 10,3 5112 5,7 0;6 4,0 28,1 3,1 20;0

76,4 26:8 54,0 13,9 5,5 7.4 28;1 11,1 14:9

205 5.2 34A 43 4,7 (3.7) al 30.8 .24

123,S. 30 392 25,0 3,4 6,5 2$.1 3,8 7,3

10,3 119 22,2 2,4 (0,5) (.0) 28] 4,4 .0.5

17.8 214 15,4 43 1,1 (10) 28,1 7.0 .19.7

10413 19,0 22.3 23,9 5.0 (95) 28.1 5,8 ,1 16

534 5:5 11,6 13,4 (75) (;0) 28] 116,5 .0

1097 2218 26,3 24.4 0:1 ( 1 ,7) 28] 0,2 4,0

32. 1 0,6 2,0 8,8 (5.4) (2,8) 28.1 I 7,1 .9.0

319,5 26,5 91 8212 213 (77,0) 28,1 7,3 .26.3

3,0374 695;5 29,7 657,0 20,6 17,8 28,1 0,9 08

6.9 1,9 38,8 1,4 21 (2,2) 11 556 44,9

224 74 4918 412 (013) 3,5 28,1 .2,0 237

14S 4,0 37,6 3,0 016 0,4 2811 5,7 3,9

139 1 534 62.2 24,1 15,9 134 28,1 185 15,7

94,6 143 I8,0 2215 (10:8) 2,7 28,1 .134 3,4

5,5 (0,2) .4.0 1,6 (110) (0,8) 2811 .17,3 .1417

64.C) 18.8 41.5 12,7 4.2 1,9 181 91 42

4144 (66:2) .121 151,7 (10811) (10917) 281 40.0 13
222.7 (1114) 4,9 65,7 (46,$) (30;3) 28,1 -20,0 12,9

251.g. (54,8) -179 8610 (61,3) (79,5) 281 .200 -259

129,7 31,0 313 277 1,2 2,2 28.1 1,2 2,2

65,4 1518 31,8 13,9 4.6 (17) 28.1 92 -.5,5

379 7.3 240 8,6 (13) 013 28,1 49 0.9

22.6 7,2 47,1 .43 17 13 28.1 _108 8,4

1,1945 260.9 2719 261,9 73,7 (74,7) 28.1 7.9 .8,0

219,9 6318 28,2 614 3.7 (3,4) 28] 1,7 .1.5

22117 5012 293 48.1 314 (1.3) 28,1 2,0 .0;$
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%pa [inn

Proof machine

Transit

Table 5.3 (mt.)

Employment changes
Dccompo-sition of employment changes, 19824995

Absolute chaos

Percent or 1982 y!!

occupol.ional employment

Differential o
Change in Change in Constant rates of Differential 00

1982 1995 employment employment einploymeni industry Starring NAM rates of b
..,

ell plogint MAURO 1982499$ 1982,1995

(000s) (000s) ... .. (000s) (percent)

operators , 47:4 59.4

clerks 73 8,9

Computer operating personnel 578,7 735,9

Computer operators 210,0 369.71

Data entry operators 318,7 284.6

11.9

1,6

157,2

159.7

(34,1)

25,2

22.6

271

76,1

40.7

Peripheral EDP equipment

operators 473 78,6 30;8 64,6

Duplicating machine operators 36.1 42,3 62 17.1

All other office machine oprs ; 89,0 121 1 32,8 36,8

Order clerks . . . . 257;0 325,4 68,4 26,6

Payroll & timekeeping clerks 2011 2681 676 33.6

Personnel clerks 1023 131,0 28,7 28,0

Polley change clerks
27,6 30,5 2,9 10,5

Procurement derks 46,9 59,0 121 25,9

Production clerks 199,8 2613.0 60,2 30,1

Proofreaders 161 20.6 43 26,8

Protective signal operators 6,9 113 4.8 69.4

Purchase & sales this! security ' 5/ 4:9 (03) 5.5

Rale clerks, freight .

10.2 12,5 2;3 22,6

Raters . 52,6 69.0 16,4 31.1

Real egate clerks 16,6 235 6,9 41,8

'Receptionists
_TITEI 381:1 569,7 188;6 49,5

.Reservation agents and

transport, tick; clerks 107,5 109,6 2A 19
Roervation agents 529 54,9 2 ,0 3,7

ShreS

(000s)

growth

(000$)

ratios employment indotry

(OA) sharo growth

Staffing

ratios

13.3 0.3 (1.6) 28,1 0.6 1.4

2.0 0.1 (0.5) 28.1 0.9

1623 57,3 (62.5) 28,1 9,9 .10,8

58.9 20,1 80.7 28,1 9.6 38,4

89.4 30.6 (154A) 28.1 9.6 4.4

13.4 6.6 10,9 28.1 13.7 22.8

10, I 3.8 (7.8) 28.1 10.6 -21.5

25.0 88 (1 ,0) 28,1 9,9 .1.1

72.1 (3.0) (03) 28.1 1.2 -0:3

564 6.6 4.5 28.1 33 12
287 (3)) 3,3 28.1 33 32

7,7 (0;6) (4:3) 28,1 4,0 116
13,2 (1,9) (0,9) a 1 .4,1

56,0 1;9 21 28,1 1;0 1,1

4.5 (0,4) 0,2 28, 1 4,6 1,3

1.9 3,8 (1,0) 28,1 55;6 44.3

1.5 1,0 (23) 28,1 18;5 .510

2,9 (V) 0.2 28,1 4,2 1,8

14,8 (1,1) 23 28,1 4,0 5,0

4,7 1,0 1.2 28,1 6,2 7,5

106.9 54,2 275 28,1 14,2 72

30.2 (8:5) (19.5) 28.1 4,9 18,2

14,8 (3,0) (9.9) 28.1 -5,7 1 t6

0
:

0



Tkket Agents 493 48,9

Travel counselors, auto club 5;4 5,9

Safe deposh ckrks: ; , : : a , , , , 139 ILI

Secretaries and stenographers , .. , 434.8 3,337,3

Secretaries , , 2,298,7 2,988,5

Stenographers _ 265,6 244,9

Typists 9749 1,128,8

Service clerks , , , , , 23;6 34,9

Shipping and receiving clerks , : . ; ; 364,3 4314

Shipping packers
. . . . . . 339.0 402,1

Sorting clerks, banking 7,4 93

Statement clerks 33.6 44,2

Statistical clerks 96.I 110,8

Stock clerks, stockroom

and warehouse 827.3 9835

Survey workers . . ; ,, . , SM 761

Switchboard oper,/receptionists 203;8 281,6

Teachers' aides .. , 462,7 593;1

Telephone ad takers, newspapers : 10,4 14;5

Telegraph operators , , 44 6A

Telephone operators 315.8 341;4

Switchboard operators ... ; . : ; , ; 169,6 2113

Central office operators , , ; , : , ; : 108,7 86,9

Directory assistance operators ; ; ; 37,5 4341

Title searchers , ... 5,1 7.1

Town clerks 26,0 29.1

Traffic agents . 11,8 22.3

Traffic clerks 73 115

Transportation agents. .... 20_6 28,1

vi,igh..... 24J 28,7

Welfare investigators 1L8 12,3

Worksheet clerks 106 11,7

MI other clerical workers ... , . : , . ; 1,220,5 .1,542,0

(0.4) .07 118

0,5 91 1.5

4,2 15 3.9

7023 26,7 739, I

689,8 310 614,8

(20,7) .7,8 74,5

153,9 15,8 273,5

11,3 48;1 6,6

661 18;2 1071

63,1 18,6 95,1

1.9 255 2,1

10,7 31.7 9.4

147 15.3 27.0

156,3 18,9 232.1

24,8 48,2 144

773 381 57,2

1303 282 129,8

4,2 40.5 23

2,0 461 12

25,5 8.1 886

41,7 246 476

(21,8) .210 315

5,6 143 103

10 385 1,4

33 .11,7 7,3

43 253 5,0

3.3 47,0 2,0

15 36,3 5,8

4,3 17,8 6,8

,:i5 4,0 33

47 441 3.0

321,6 .26.3 342,4

(5,2) (L9) 28,1 10,6 48,2

(03) (0,8) 28,1 .5;1 .13.9

03 ,0 28,1 24 ,0

97,3 (133,9) 28,1 3,7 41
.',!. :t i

98,3 (53,3) 11 4,3 .23

(7.8) ($7 A) 28,1 2,9 .329

2,0 (1216) 28,1 12 .12,5

0,8 4,0 28, 1 3,2 16,9

(7;4) (28,7) 28,1 10 =7,9

(15,2) (16,$) 28;1 .4,5 .5:0

03 (03) 28,1 1,5 4;1

1$ 0,4 283 23 1,3

5,7 (18.0) 78:1 5.9 47

0,9 (76,1) 28,1 01 .93

21.7 (11,4) 28,1 423 .22,1
t

185 2,2 28,1 9.1 1,1 Fi

o
(69,4) 70,0 28,1 .15.0 15,1

0
,...,

(OS) 22 28,1 .8,8 21,2 0
0

03 0,5 28,1 7.5 10,6 w

366 (99:7) al 11.6 .31,6
0
F,F1

25,7 (31:6) 28,1 15,1 .18,6 .0.1

83 (60;4) 28,1 7,5 .55,6
4
n

28 (7:7) XI 7,5 .20,6 Pa

Z
04 12 28,1 74 3,1 0

.L;.

(4.5) 03 28,1 47,3 LO 0
(0.6) 03 283 .3,3 04 P-

V;

0
2,5 (1,2) 28.1 35,8 -169

(0:1) 1,8 281 .0,6 8.9 n
(2,6). 0,1 28,1 '.10,5 0,3 Z

M
(2,0) (0,8) 28,1 .17,1 -70 0
(0,2) 19 28,1 .2,0 18,1

nq
-4

(14,0) (64 28, 1 .1;1 .0,6

SOURCE: Calculations 4 the authors based upon data tape from the 19824995 05/131.5 occupational employment projections,

N
NOTE: Some oecupational.detail .1s ornitteq. Totals and percentages may not add exactly due to omission of some otcupgional doail and rounding error, The trj
378 OES industries were first aggregated to 105 industries before accomplishing the decomposition; The OES data tape irdudes wage and salary employment

vi

only,



Occupation

Table SA

BLS Projected Occupational Employment Growth, 19824995

Detailed Clerkal Occupations Rola! by Level of Employment in 1982

Employment chaps
Decomfoilion of anployincM thug 19824995

Absolute dolga

Percent of 1982

occuptioul tffiployme01

01\

R

I
16'

P
i.
0

Diikrdligl

Ch.ange 10 Chino in Comtot rib ul
Differential

0

0
1982 1995 employmoill OtoPloyrod tropiTymcnt industry W4 Costal nits 01 ii

eillknoll croloyroctli 1982'1995 19811995 shares growth ratios employment industry Sang
(s
q

(0110s) (000s) (0A) (percent) (000s) MN (000) shares grovilh roios nv
Clerical workers 18,716:6 23,613.5 4,956,9 26,5 5,2516 294,8 (588,4) 28.1 1.6 1,1 9.
General clerks, office , 2,342,0 31037;4 695;5 2947 657,0 216 17,8 28,1 0,9 0,8 0
Secretaries 2,298,7 2,988,5 689.8 30,0 644,8 98,3 (53;3) 28,1 4,3 43 ..0!)

Cashiers . , , , n
11532.4 2,270,5 738,1 48,2 429.9 566 251,6 28,1 37 164 E

All other clerical workers 1,220.5 11542,0 321,6 26.3 34144 (14,0) (6,8) 281 .1.1 ..0.6 r)
Typists 974,9 1,128,8 1519 15,8 2715 2M (121,6) 281 0,2 .115 7
Bookkeepers, hand ssits 1,042,5 157,7 17.8 248,2 40,4 (130,9) 28.1 4,6 .14,8 0

P

W1( derks, stockroom 0q

o
and warehouse : 8773 983,5 156.3 189 232,1 0,9 (76,7) 281 041 .9,3

Accounting clerks 717 85040 121,3 16,7 204.4 6,2 (8943) 28,1 0.9 123
Tellers , , 471,5

. 613.1 141.6 10 1313 20,1 (10,7) 281 43 .2,3
Ckrical supervi.surs , 46611 627,4 161,3 34,6 1307 114 1742 28,1 2,9 3.7
Teachers' aides 4627 593.1 1303 2842 129,8 (69,4) 70,0 281 i15,0 15,1

Receptionists
: 381.1 569.7 188.6 49,5 10649 54,2 27,5 28.1 142 7,2

Shipping and receiving elcrks 364,3 .430,4 66.1 182 10241 (7,4) (18,7) 28,1 .1.0 4,9
Shipping paciters 339,0 402,1 63,1 18,6 95.1 (15,2) (16,8) 28,1 45 .5,0
Data entry operatm 318.7 28446 (3441) .10,7 89.4 30,6 (154.1) 2341 9,6 4,4
Postal service clerks . , 306.5 .: 251.8 (5048) .i17,9 86,0 (61,1) (795). 281 40,0 !25,9 2 3 3.
File clerks , 193:0 31945 26,5 9,1 82,1 21,3 (77,0) 28,1 7,3 .26,3
SicOographers , 165,6 140 (20,7) .7,8 743 (7;8) (8744) 28,1 19 ,3249
Orderclerks ..... ; ; . 15740 325,4 ... 6844 26;6 72;1 (340) (047) 21,1 .1,2 .0,3



Postal mail carriers

Computer operators

Switchboard operatorsirecepts. . ,

Payroll and timekeeping clerks , ,
Production clerks

Bookkeeping, billing

ruchine operators ,

Switchboard operators

Central office operators

Personnel clerks, . :

Mail clerks .

Statistical clerks , ..

Collectors, bill and account

All other office machine operators

Customer service representatives , ,

Dispatchers, vehicle wv, or work .

insurance clerks, medIcal

Desk clerks, ex. bowling floor , ,
Library assistants

New accounts telkrs , .

Claims adjusters

Cliims clerks iE4.i.

Reservation agents .

Raters , . .. .

Survey workers

Messengers

Credit clerks, banking & ins.

Ticket agents . , , , ,

Dispatchers, police, fire

and ambulance

Penpheral EDP equip. operators .

Proof machine operators

Cainiseurniner, insurance _.,,. ,

Procurement clerks

Loan closers

Directory assistance operators . _ .

Duplicating machine operators .

234.1 222,7 (11.4) 4.9 65,7 (46.8)

210.0 369,7 159.7 76.1 58.9 20.1

203,8 281.6 77,9 38,2 57.2 18.5

20L2 268.8 67.6 33.6 56.4 6.6

199.8 260.0 60,2 30.1 56.0 1,9

171.5 221,7 50.2 29.3 48.1 3.4

169.6 211,3 4L7 24.6 47,6 25,7

108.7 86,9 (21.8) -20.0 30,5 8,1

102,3 131.0 28.7 28.0 28,7 (3,3)

983 129.7 31.0 31.4 27,7 1,2

96,1 110.8 14.7 15.3 27,0 5.7

90.9 130.9 40,0 44.0 25.5 16.5

89,0 12 L8 32.8 36.8 25.0 8,8

88.9 123.8 34.8 39.2 25.0 3.4

86.9 109,7 22.8 26,3 24,4 0,1

5.7 139.1 53.4 62.2 24.1 15.9

85.3 1111.3 19.0 22,3 23.9 5,0

80,2 94.6 14,4 18,0 22,5 (10.8)

67.3 799 12.6 18.8 18.9 4.1

65.4 97,6 32,1 49,1 184 (4.0)

63.0 69,8 26,8 42.5 17.7 (4.2)

52,9 54,9 2.0 3,7 14.8 (3,0)

52.6 69,0 164 31.1 143 (1.1)

51.4 76.1 24,8 48.2 14,4 21,7

49,7 65,4 15.8 31.8 13,9 4.6

49.6 76.4 26,8 54.0 13,9 5,5

49.3 4$.9 (0.4) -0.7 13,8 (5.2)

47.8 53,4 5.5 11.6 13.4 (7,9)

47,7 786 30,8 64.6 134 6,6

47,4 594 11.9 25.2 13.3 0.3

47.3 62,1 14.9 31,5 13.3 (0.9)

46,9 59.0 12.2 25,9 13.2 (1.9)

45.3 64.0 183 41,5 12.7 42

37.5 43,1 5,6 14.9 10.5 2,8

36.1 42,3 6.2 17.1 10.1 3,8
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(30.3)

80.7

2.2

4.5

2,2

(1.3)

(31.6)
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3,3

2,2
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(2,0)

(1.0)
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28.1 3.3

28.1 1.0

28.1 20
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281 1.2

28,1 5,9

28,1 18.1
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Table 5,4 (cant.)

Occupation

Employment changes Decomposition of employment changes, 19821995

Absolute changes
Percent of 1982

occupational employment

Change In Change in Constant
1982 1995 employment employment employment

employment employment 19824995 19824998 shares
(000s) (000s) (000s) (perto 0110s)

Differential
rates of
industry
growth
(000s)

Stalling
ratios
(000s)

Constant
employment

shares

Differential
rates of
industry
growth

Staffing
ratios

Adjustment clerks 33.8 47.4 13.6 40.1 9.5 0.3 3.8 28.1 0.9 11.2
Statement clerks = 33.6 44.2 10.7 31,7 9.4 0.8 0.4 28.1 2.3 1.3Eligibility workers. welfare 31.5 32.1 0.6 29 8.8 (5.4) (2.8) 28.1 -17.1 -9.0Meter readers, utilities 30.5 37.9 7.3 24,0 8.6 (1.5) 0.3 28.1 -4.9 0.9
Policy change clerks 27.6 30.5 2.9 IV 73 (0.6) (4.3) 28.1 -2.0 -15.6Court clerks 27.3 29.4 2.2 73 7,7 (4.7) (0.8) 28.1 -17.3 -2.9Town clerks 26.0 29.1 3.1 11.7 7.3 (4 5) 0.3 28.1 -17.3 1.0Weighers 24.3 28.7 4.3 17.8 6.8 (2.6) 0.1 28.1 -10.5 0.3service clerks 23.6 34.9 11.3 48,1 6.6 0.8 4.0 28.1 3.2 16.9
Transportation agents. 20.6 28.1 7.5 363 5.8 (0.1) 1.8 28.1 -0.6 8.9Credit authorizers 20.2 30.5 10.3 51.2 5.7 0.6 4.0 28.1 3.1 20.0Checking clerks .......... . .. . .. 113.4 22.7 4.7 262 5.0 0.5 (0.8) 28.1 2:1 -4.5Traffic agents 17.8 22.3 4.5 25.1 5.0 (0.6) 0.1 28.1 -3.3 0.4Real estate clerks 16.6 23.5 6.9 41,8 4.7 1.0 1.2 28.1 6.2 7.5Brokerage clerks 16.5 0.3 3.8 23.0 4.6 3.1 (3.9) 28.1 18.5 -23.5Car rental clerks 16.2 21.6 5.4 33.3 4.6 2.5 (1.6) 28.1 15.1 -9.9Proofreaders 16.2 20.6 4.3 26.8 4.5 (0.4) 0.2 28.1 -2.6 1.3Desk clerks howling floor 154 17.8 24 154 4.3 1.1 (3.0) 28.1 7.0 49.7Mortgage closMg clerks 15.3 22.6 7,2 472 4.3 1.7 1.3 28.1 10.8 8.4Credit reporters 15.3 20,5 5.2 344 4.3 4.7 (3.7) 28.1 30,8 -245Insurance checkers 14.9 22.4 7.4 49,1 4.2 (0.3) 3.5 28.1 -2.0 23.7Safe deposit clerks 13.9 18.1 4.2 303 3.9 0.3 .0 28.1 24 .0Welfare investigators I 1.8 12.3 0.5 4.0 3.3 (2.0) (0.8) 28.1 -17,1 -7.0
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Worksheet ckrks ,

Insurance clerks, except medical

Admissions valuators ,

Telephone ad takers, newspapers ,

Rate clerks, freight , ; ; ;

Circulation clerks ,

Customer service reps

print, and publish

Sorting clerks, banking,

Traffic clerks .

Protective signal operators ,

Licensc clerks

Travel counselors, auto dub

Mame & saks clerks, security

Title searchers

Coin machine operators

and currency sorters 50 6.0 0,9 181 IA ,0 (0;5) 28,1 04 .10,3

In 0
Operators 1.0 6;9 1,9 38,8 1,4 2;8 (2,2) 281 55,6 .44,9

Telegraph operators 44 64 20 46,1 1,2 0.3 0.5 28,1 7.5 10,6

SOURCE: Calculation's by the authors based upon data tape from the 1982.1995 05/813 occupational employment projectious.

10.6 15,1 4.7 44;1 10 (0,2) 1,9 28,1 -2;0 15,1

10,6 14,6 4,0 37,6 3,0 0,6 0.4 28,1 5,7 3,9

10,5 121 1.6 15.4 2,9 (1,8) 0.5 28,1 -17.3 4,7

10.4 14,5 4,2 40,5 2.9 (0.9) 22 28.1 .8,8 21,2

lt(2 121 2,3 22.6 2,9 (0.7) 0,2 28.1 .7.2 1,8

9,5 11,1 2.3 23.8 2,7 (0,8) 0.4 28,1 84 4;2

8,4 103 1,9 22.2 2,4 (0.5) (,0) 28,1 .5.4 .0,5

74 9,3 1,9 25,5 21 0,1 (0.3) 28.1 1,5 -it I

7,3 8.9 1,6 22.6 2,0 0,1 (0,5) 28.1 0.9 .64

7,1 10.5 3,3 47,0 2,0 2,5 (1;2) ail 31.8 -16,9

6,9 11.7 4,8 694 1,9 3,8 (1,0) 281 55.6 -14,3

5,7 5;5 (0,2) 40 1,6 (1.0) (0,8) 28,1 -17,3 .14.7

54 5,9 0.5 9,1 1.1 (0,3) (0.8) 28.1 .5,1 .13,9

51 4.9 (03) 4,5 1,5 1;0 (23) 28,1 18.5 .12,0

5.1 7,1 2,0 38;5 1,4 0.4 0,2 RI 7;4 3.1

NOTE: Sonr occupational detail is omitted, Totals and percentages may not add exactly due to omission of some occupational detail and rounding error. The 2
378 OES industries were first aggregated to 105 industries before accomplishing the decomposition, The OES data tape includes wage and salary employment r
only;

0

0
oo
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kupalion

Table 55

BIS Projected Occupational Employment Wilk 19824995

Detaikd Clerical Occupations Ranked by Staffing Ratio Changes

EMpinyment changes
Decomposidon of employment elm% 19E4995

Absolute dam

Differential

Change in Change in Constant rates of Diffmnlial

1982 1995 olplortontemployment employment indotry StalTing Corlstant rgioi of

eniploRN umPloymo1 19824995 19811995 shares growth ratios employment industry Staling
(0005) (0110s) (OR) (percent) (600s) (oon$) (000s) shares swth NON

Percent of 1982

occupational employment

Clerical workers ... . 18,716,6

Computer operators 210.0

Claims adjusters : 654

Insurance checkers : , , . 14,9

Peripheral EDP equip. operators , 47,7

Telephone ad takers, newspapers , 104

Claims clerks , , 63.0

Credit authorizers _ , .. , . , ... , . 20,2

Worksheet clerks 10.6

Service clerks 23:6

1,532.4

insurance clerks, medical 8547

Teachers' aides 462,7

Credit clerks, banking and ins, . _ 49,6

Adjustment clerks , ..... , , . , , 33.8

Telegraph operators , 44

Transportation agents.... . , . ; 20.6

Mortgage closing clerks 1543

Real estate cltriS , 16.6

Customer service representatives_ 88.9

Receptionists 381:1

Clairns examiner, insurance . 47,3

23,673:5 4,95649 2645

36917 159;7 76.1

97.6 321 49.1

22,4 7,4 49.8

78.6 18 64.6

14.5 4.2 40.5

89,8 26,8 42,5

30.5 10.3 51.2

153 4.7 44,1

34,9 11.3 48.1

2,270.5 738.1 4842

139.1 51.4 62.2

59341 1303 28,2

76.4 26.8 54.0

4744 1346 40.1

6.4 2,0 46.1

28.1 7.5 36,3

22,6 7.2 47,2

23,5 649 41.8

123.8 348 39.2

56947 188,6 495

62.1 14:9 3145

51250,6 294,8 1588.41

58.9 20,1 80,7

1844 (4,6) 17.8

4.2 (0.1) 3.5

13.4 6.6 10,9

2.9 (0,9) 2.2

17.7 (4.2) 1343

5,7 0.6 4.0

3.0 (642) 1.9

6.6 0,8 440

429.9 56.6 251.6

24.1 15,9 134

129.8 (69.4) 70.0

13,9 5.5 7,4

9.5 6.3 3,8

1.2 0.3 045

58 (041) 1.8

4.3 17 13

4,7 1,0 1,2

25.0 34 6.5

106.9 54,2 27,5

1343 (0;9) 2.6

28.1 1.6 .3,1

28.1 9.6 38,4

28.1 .6.2 27.3

28.1 .2,0 2347

28,1 13.7 22.8

28.1 .8,8 21,2

28,1 47 21.1

281 341 26,6

28.1 e2.0 18.1

28.1 3.2 16.9

28,1 3,7 164

28. 1 18.5 15.7

28.1 -15.0 1511

28.1 11.1 14.9

28,1 6.9 11.2

28.1 7.5 10.6

28,1 .0,6 8.9

28.1 10.8 8,4

28.1 6,2 7.5

281 348 7.3

28.1 141 7,2

28:1 .2.0 54

23/



Raters 52.6 69.0 16.4 31.1 14.8 (1 .1) 2.7 28_1 -2.0 5.0
Admissions evaluators 10.5 12.1 1.6 25.4 2.9 (1.8) 0.5 28 .1 -17.3 4.7
Loan closers 45 3 64.0 18.8 41.5 12.7 4.2 1.9 28 . I 9.2 4.2
Circulation clerks 9.5 1 1.8 2.3 23.8 2.7 (0.8) 0.4 28 _1 -8.4 4.2
Insurance clerks, except medical 10.6 14.6 4.0 37.6 3.0 0.6 0.4 28 _ I 5.7 3.9
Clerical supervisors 466.1 627.4 161.3 34.6 130.7 13.4 17.2 28 . I 2,9 3.7
Library assistants . . . ..... 80.2 94.6 14.4 18.0 22.5 (10.8) 2.7 28 _ I -13.4 3.4
Personnel clerks 102.3 131.0 28.7 28.0 28.7 (3.3) 3.3 28 _ I -3.3 3,2
Title searchers 5.1 7.1 2.0 38.5 1.4 0.4 0.2 28 _ I 7.4 3,1
Payroll & timekeeping clerks 201.2 268,8 67.6 33.6 56.4 6.6 4.5 28 . I 3.3 2.2
Mail clerks 98.7 129.7 31.0 31.4 27.7 1.2 2.2 28 .1 1,2 2,2
Procurement clerks 46.9 59.0 12.2 25.9 13.2 (1.9) 0.9 28 _I -4,1 2.0
Rate clerks, freight 10.2 12.5 2.3 22.6 29 (0.7) 0.2 28 _I -7.2 1.8
Statement clerks 33.6 44.2 10.7 31.7 9.4 0.8 0.4 28.1 2.3
proofreaders 16.2 20.6 4.3 26.8 4.5 (0.4) 0.2 28_ I -2.6
Production clerks 199.8 260.0 60.2 30.1 56.0 1.9 2.2 28 _ 1 1.0
Switchboard oper.treceptionists 203.8 281.6 77.9 38.2 57.2 18.5 2.2 28 . 1 9.1 1.1
Town clerks 26.0 29.1 3.1 11.7 7.3 (4.5) 0.3 28_1 1,0
Meter readers. utilities 30.5 37.9 7.3 24.0 8.6 (1.5) 0.3 28_ I 0,9
General clerks, office 2,342.0 3.037.4 695.5 29.7 657.0 20.6 17.8 28. I 0.8
Traffic agents 17.8 22.3 4.5 25.1 5.0 (0,6) 0.1 28. I 0.4
Weighers 24.3 28.7 4.3 17.8 6.8 (2.6) 0.1 28_ I 0.3
Safe deposit clerks . , . ... . 13.9 18.1 4.2 30.5 3.9 0.3 .0 28_ I .0
Dispatchers, police,

fire and ambulance 47.8 53,4 5.5 11.6 13.4 (7,9) (,0) 28. I .0
Order clerks 257.0 325,4 68.4 26.6 72.1 (3.0) (0 .7) 28. -1.2 -0.3
Customer service reps.,
print, and publish 8.4 103 1.9 22.2 2.4 (0.5) (.0) 28. I -5.4

All other clerical workers 1.220.5 1,542,0 321.6 26.3 342.4 (14.0) (6.8) 28. 1 .1.1 .0.6
Bookkeeping, billing
machine operators ...... . .. . . . . 171.5 221.7 50.2 29.3 48.1 3.4 (1.3) 28_ I 2.0 -0.8

All other office machine operators 89.0 121.8 32.8 36.8 25.0 8.8 (1.0) 28. 1 9.9 .1.1
Dispatchers, vehicle serv. or work . 86.9 109.7 22.8 26.3 24.4 0.1 (1.7) 28_ 1 0.2 -2.0
Collectors, bill and account 90.9 130.9 40.0 44.0 25.5 16.5 (2.0) 28. 1 18.1 .2.2
Tellers 471.5 613.1 141.8 30.0 132.3 20.1 (10.7) 28. 1 4.3 .2.3
Secretaries 2,298.7 2.988.5 689.8 30.0 644.8 98.3 (53.3) 28_ I 4.3 .2.3
Court clerks 27.3 29.4 2.2 7.9 7.7 (4.7) (0.8) 28_ 1 -17.3 -2.9
Proof machine operators 47.4 59.4 11.9 25.2 13.3 0.3 (1.6) 28. 1 0.6 -3.4
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Table 5.5 (cont.)

Occupation

Employment changes Decomposition mployment changes, 1982.1995

Absolute changes
Percent of 1982

occupational employment
Differential

Change in Change in Constant rates of
1982 1995 employment employment employment industry

employment mployment 1932-1995 1982-1995 shares grow th
(000s) (000s) Os) (percent) (000s) (000s)

Staffing
ratios
(000s)

Constant
employ ment

shares

Differential
rates of
industry
growth

Staffing
ratios

Sorting clerks. banking 7.4 9.3 1.9 25.5 2.1 0.1 (0-3) 28.1 1.5 -4.1Checking clerks MO 22.7 4.7 26.2 5.0 0_5 (0.8) 28.1 2.7 -4_5Shipping packers 339-0 402.1 63.1 18.6 95.1 (15.2) (16.5) 28.1 -4.5 -5.0Messengers 49,7 65.4 15.8 31.8 13.9 4.6 (2.7) 28.1 9.2 -5.5Transit clerks 7.3 8.9 1.6 22.6 2.0 0.1 (0.5) 28.1 0-9 -6.4Welfare investigators _ 11.8 12.3 0.5 4.0 3.3 (2.0) (0.8) 28.1 -17.1 -7.0Shipping & receiving clerks 364.3 430.4 66.1 18.2 102.2 (7A) (28.7) 28.1 -2.0 -7.9Eligibility workers, welfare 31.5 32.1 0.6 2.0 8.8 (5.4) (18) 28.1 -17.1 -9.0Stock clerks, stockroom
and warehouse 827.3 983.5 156_3 18.9 232.1 0.9 (76,7) 28.1 0.1 -9.3Car rental clerks 16.2 21.6 54 33.3 4.6 2.5 (1.6) 28.1 15,1 -9.9Coin machine operators
and currency sorters 5.0 6.0 0.9 18_2 1.4 .0 (0.5) 28.1 0,4 -10.3Desk clerks, ex bowling floor 85.3 104_3 19_0 22.3 23.9 5.0 (9.9) 28.1 5.8 -11.6Accounting clerks 728.7 850.0 121.3 16.7 2044 6,2 (89.3) 28.1 0,9 -12.3Typists 974.9 1,128.8 153.9 15.8 273.5 2.0 (121.6) 28.1 0,2 -12.5Postal mail carriers 234.1 222.7 (11.4) -4.9 65.7 (46.8) (30.3) 28.1 -20.0 -12.9Travel counselors, auto club 5.4 5.9 0.5 9.1 1.5 (0.3) (0.8) 28.1 -5.1 -13.9Protective signal operators 6.9 11.7 4.8 69.4 1.9 3.8 (1.0) 28.1 55.6 -14.3License clerks 5.7 5.5 (0.2) -4.0 I .6 (1.0) (0.8) 28.1 -17,3 -14.7Bookkeepers, hand 884.8 1,042.5 157.7 17.8 248.2 40.4 (130.9) 28.1 4.6 -14,8New accounts tellers 67.3 79.9 12.6 18.8 18.9 4.1 (10.3) 28.1 6.0 -15.3Policy change clerks 27.6 30.5 2.9 10.5 7.7 (0.6) (4.3) 28.1 -2.0 -15.6Traffic clerks . . . ..... 7.1 10.5 3.3 47.0 2.0 2.5 (1.2) 28.1 35.8 -16.9

n
=-
03



.Ticket agents . , ,, 49,3

Switchboard operators 169,6

Rescrvation agents 52,9

Statistical clerks 96,1

Desk clerks, bowling floor ISA

Directory assistance operators 37,5

Duplicating machine operators 36,1

Survey workers , , .4 51,4

Brokerage clerks ; 163

Credit reporters 153

Postal seriiice clerks 306,5

29L0

Stenographers 265.6

5.0

Data entry operators , 318.7

Purchase& sales clerk; wcurity

Central office operators

48,9 (0;4) .0,7 13,8

211,3 41,7 24,6 47,6

54,9 2,0 3,7 14.8

110,8 14,7 15,3 27,0

17,8 2,4 15.4 43

43:1 5.6 14.9 10,5

42.3 6,2 17.1 10,1

76,1 24.8 48,2 14.4

20,3 3.8 23,0 4,6

20.5 5.2 34,4 4,3

251 i8 (54,8) =17,9 86,0

3094 15 91 812

244.9 (20.7) .7,8 74,5

6.9 h9 38.8 1,4

284,6 (34.1) .10,7 89,4

5.2 4.9 (m) 4.5 1,5

108,7 86,9 (21.8) 40 30,5

(5,2) (8;9) 28,1 10,6 .18,2

25:7 (31,) 28,1 151 48,6

(3.0) (9,9) 28,1 =5 3

5,7 (18,0) II 5,9 48,7

LI (3.0) 28,1 7,0 49,7

2,8 (7,7) 28.1 74 .20,6

3,8 (7.8) 28,1 10,6 21,5

21,7 (11:4) 28,1 42.3 .221

3:1 (3,9) 28.1 18,5 .23,5

4,7 (3.7) 28.1 30,8 44,5

(61.3) (794) 28.1 .20,0 .25,9

21.3 (77,0) 28.1 7.3 46,3

(7,8) (87.4) 281 4.9 479

2,8 (2,2) 28,1 55,6 44,9

30,6 (154,1) 28.1 9,6 44
LO (2.7) 28.1 184 .52.0

8,1 (60,4) 28,1 7 5 45,6

SOURCE; Calculations by the authors based upon data tape from IN 1982.1995 OEMS occupational cfnploymcnt projections,

NOTE: Some occupational detail is omitted, Totals and percentages may not add exactly due to omission of some occupational detail and rounding error, The

378 DES industries were first aggregated to 105 industries before accomplishing the decomposition, The DES data tape includes wage and salary employment

only.
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234 Implications of Technological Change

levels. It is hoped that BLS will be more open in the future
about explaining the judgments which were made in ad-
justing staffing ratios, however.

The analysis of specific occupations is difficult because of
the sheer number of those occupations. The discussion here
is limited to the largest, the fastest growing, and the declin-
ing occupations. The three largest occupations are general
office clerks, secretaries, and cashiers. The staffing ratios for
cashiers is expected to increase significantly, contributing to
the overall 48.2 percent growth forecast for that occupation.
Apparently BLS does not expect point-of-sales automation
devices will impact the employment of cashiers in the
foreseeable future.

The effects of staffing ratio changes for secretaries are ex-
pected to be slightly negative. Looking at the effects of staff-
ing ratios alone, the occupational decomposition indicates a
projected decline in employment from 1982 levels of 2.3 per-
cent, but the effects of differential rates of industry growth
more than make up for this loss. The net result is that
secretaries are expected to grow slightly faster than all oc-
cupations. This is entirely consistent with the historical data
in chapter 3. It seems that BLS does not expect office
automation to have a significant negative impact on the
employment of secretaries over the course of the projections,
since the staffing ratio change is actually less negative than
the average for all clerical workers.

The fastest growing clerical jobs are expected to be com-
puter operators, claims adjusters, insurance checkers,
peripheral EDP equipment operators, telephone ad takers,
claims clerks, and credit authorizers. All are expected to
have staffing ratio impacts equivalent to increases in employ-
ment levels of 20 percent or more. Besides the obvious
technological impacts of computers on this list, it may be im-
portant to note that many of these occupations require the

2 4



Implications of Technological Change 235

worker to interact in some way with the customer being serv-
ed. That may provide a clue as to why BLS thinks secretaries
will not decline in importance, or perhaps why cashiers are
the 10th fastest growing occupation. Again a world of both
high-tech and high-touch is anticipated.

Obviously, various electronic office technologies threaten
to replace the human elementthrough utilization of
automatic bank tellers or automatic checkout devices in
retail trade or even computerized ad takers at newspapers. It
is extremely difficult, however, to know when and if
customers will be willing or able to accept such devices. The
fact that such devices can be developed does not guarantee
that they will be used, or that they will prove to be profitable
once they are used. At least through 1995, BLS apparently
thinks that the human link will be an important source of oc-
cupational employment growth for clerical workers.

Turning to the clerical occupations which are declining the
most in terms of their staffing ratios, the single greatest
decline is projected for central office telephone operators.
Next in order come (security purchase and sales) clerks, data
entry operators, in-file operators, stenographers, file clerks,
and postal service clerks. All are projected to have staffing
ratio impacts equivalent to reductions in employment of 25
percent or more. Most of these occupations have been
declining historically as well, as demonstrated in chapters 2
and 3, so there are not really many surprises. BLS thinks that
the decline in the relative importance of file clerks will con-
tinue in the years ahead, thus continuing the trend establish-
ed in the 1970s. But this occupation is still expected to grow
slowly on an absolute basis. It is worth reiterating that it is
easier to provide a technological explanation for the declin-
ing occupations than for many of the growing occupations.

It is also clear that many of the declining occupations are
"back office" jobs that do not require direct contact with
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the customer. It is not known whether BLS thinks these jobs
are simply easier to automate or whether it represents a judg-
ment about the willingness of firms and/or their customers
to sever the human links in conducting transactions.

Summary

BLS projections of U.S. occupational employment growth
are made once every two years using a reasonably consistent
economic methodology. The analysis of the major occupa-
tional groups indicated that BLS appears to be conservative
in their projections, in that the relative changes anticipated
for the next 13 years are much less than those which actually
occurred in the last 10 years. This approach may represent
the accumulated experience from past BLS projections, i.e.,
the most widely anticipated changes sometimes failed to
materialize, while completely unexpected changes did occur.
It may also be true that the two-year projection cycle of BLS
encourages them to take a "show me" approach, since
modifications can always be incorporated in the next round
of projections. The BLS goal may be to capture the direction
of change rather than the exact magnitude of change.

BLS anticipates that clerical job growth will be slightly
below the average growth of all jobs through 1995. The staf-
fing ratio effect is slightly negative in the BLS projections,
whereas the historical data show that staffing ratios have
tended to increase somewhat, at least from 1972-82. The
analysis of the detailed clerical occupations showed that the
anticipated staffing ratio changes are substantial and vary
widely across clerical occupations. It is hoped that in the
future BLS will provide information about the judgments
which must have been made, at least implicitly, to justify
these staffing ratio changes. It will be seen in the remaining
sections of this chapter that other researchers have explicitly
accounted for staffing ratio changes.

243



Implications of Technological Change 237

Other Occupational Employment Projections

Leontie -Duchin Study

Wassily Leontief and F'aye Duchin of the Institute for
Economic Analysis (IEA) at New York University have at-
tempted to isolate the impact of computer-based
technologies on employment by industry and occupation in
The Impacts of Automation on Employment, 1963-2000
(1984). They utilize a comprehensive input-output
framework with four separate but interrelated matrices. The
model is dynamic in that investment is a function of output
changes in the individual producing sectors. The Leontief-
Duchin study begins with the various BEA input/output
tables and the census-based employment data by occupation.
The key forecasting task is to alter the individual technical
coefficients to account for the new computer-based automa-
tion.

The technological assessment is limited to computer-based
technologies; specifically robots, computers, CNC machine
tools, electronic office equipment, electronic education
devices, and the industries which will use the aforementioned
equipment. The technological forecasting is open in that the
assumptions are clearly stated and based primarily upon the
expert judgment of the researchers. The overall model is
driven by the same final demand forecast used by the Bureau
of Labor Statistics in the OES occupational projection ef-
fort, except for allowing greater investment in computer-
based technologies where the authors deem appropriate.

It is important to emphasize at the outset that one of the
assumptions in the Leontief-Duchin study is that no
technical change outside computer-based technologies is
allowed to affect future employment levels. This leads to
dramatic gains in projected employment for occupations
that are largely unaffected by these technologies such as
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farmers, bakers, truckers, etc. While this assumption isolates
the pure impact of computers in a modeling sense, the
Leontief-Duchin approach seriously limits the usefulness of
the occupational employment projections. Since it is assum-
ed that final demand grows as projected by BLS, obviously
the growth of output in nonautomated sectors requires
massive infusions of labor to produce that output.

One of the most dramatic illustrations of the impact on
this assumption occurs for IEA occupational group #53,
Farmers and Farm Workers. According to the Leontief-
Duchin presentation, one might be led to expect that the long
secular decline in job opportunities for farm workers has
ended, as shown in figure 5.5. In fact, the study makes it ap-
pear that this will be a significant growth occupation in the
future. Of course, no one really predicts such a result. It oc-
curs because of the assumptions in the Leontief-Duchin
model.

Specifically, in the case of agricultural workers, the expan-
sion of final demand for foodstuffs combined with no (or
minimal) increases in labor productivity leads to substantial
increases in the demand for farm workers. Labor productivi-
ty gains for farm workers are nil because most farm work is
presumably not amenable to the utilization of computer-
based technologies, the only source of productivity growth
allowed for in the Leontief-Duchin framework. Clearly, this
is purely an artifact of the model and should not be regarded
as a projected occupational trend. In fact, most analysts
believe that the phenomenal increases in productivity in
agricultural production will continue, so that future food
supplies will be generated without substantial increases in
human resource inputs. To repeat, Leontief and Duchin
assume no productivity increases in the economic system
other than those induced by computer-based technologies.
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The Leontief-Duchin employment projections utilize four
different scenarios which differ in their technological
assumptions. Scenario S1 is the baseline scenario; it assumes
no further automation or any other technological change
after 1980. Scenarios 52 and S3 are identical to 51 through
1980 but 53 assumes more rapid adoption of computer-based
technologies than S2 thereafter. Since the BLS estimates of
demand drive the model, scenario S1 , with no productivity
gains, generates employment estimates that are far beyond
reasonable projections of the labor force available. It turns
out that both S2 and S3 do also (i.e., there are more jobs an-
ticipated than people to fill those jobs) although S3 is closer
to realistic projections of the labor force than S2. The fourth
and final scenario in the Leontief-Duchin study, S4, adjusts
the level of demand for labor downward (using the composi-
tion of demand from S3) until it is just consistent with the
labor supply which will likely be available to produce that
output (i.e., full employment). The employment estimates
from 54 are used throughout this paper in reviewing the
Leontief-Duchin study.

The Leontief-Duchin projections for employment in the
major occupational groups are presented in table 5.6. The
time period selected is for 1982-1995 to facilitate comparison
with the BLS projections. However, it should be noted that
this is actually several years into the Leontief-Duchin projec-
tions, while 1982 is the base year for BLS. The occupational
decomposition in the table is limited to the constant employ-
ment shares and all other structural change, thus combining
the effects of staffing ratios and differential rates of industry
growth. However, this is not likely to be a serious problem
since Leontief and Duchin use the final demand forecast of
BLS, for which it has already been shown that the impacts of
differences in the rates of growth of industries is relatively
modest. The real differences between the BLS and the
Leontief-Duchin projections arise from the assumed changes
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Table 5.6

Leondef-Duchin Projected Occupational Growth, 19824995

Major Occupational Groups

Occupation

Professionals

Managers .

Sales

Clerical

Craftsmen ,

Operatives

Service ,

Laborers

Farmers

Total

1912

employment

(OM)

EMplOyment changes

Change In

employment

19124995

(DON

1995

employment

(000s)

Decomposition of ckdeil employment changes, 1982.1995

Absolute changes Percent of 1982 employment

Change in

employment

19111995

(percent)

Constant

employment

shares

(000s)

Other

structural

change'

(Vs)

Conittnt

employment

shuns

16;292 25,858 9,566 58:7 5,538 4,028 34.0

11,218 12,484 1,266 113 3,813 (Z548) 34.0

6,861 9;328 2,466 36.0 2,332 134 34;0

18,032 17,786 (246) 44 6,129 (6,375) 34.0

15,314 21,554 6,240 40.7 5,206 1,034 34,0

17,852 23,945 6,093 34,1 6,069 24 34.0

12,909 20,023 7,114 55.1 4388 2,725 34,0

5,535 8,015 2,480 44,8 1,882 598 34.0

3,270 4,761 1,491 45,6 1,112 379 34.0

107,284 143,753 36,469 34,0

Other

stoma]

change'

24.7 Si

-22.7

2.0

-35,4

6.7

0.1

D. 1
Pi

10.8 zg

z
11,6

oa

DO

0

SOURCE: Cakulaiions by the authors based upon data kindly provided by Faye Dahill,

NOTE; Totals and percentages may not add exactly due to omission of some occupational detail and rounding error.

'Other structural change includes the combined effects of changes in staffing ratios and differential rain of industry grovqh.
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in the staffing ratios as well as the assumption of no produc-
tivity growth other than that connected with computer-based
technologies.

An examination of the employment projections for the
major occupational groups in table 5.6 clearly illustrates the
impacts of assuming no general productivity gains. The
employment growth rate for farmers is nearly 46 percent,
about one-third higher than the growth of all jobs. Profes-
sionals and service workers also show fantastic increases.
This latter result may appear less unreasonable since it is part
of conventional wisdom that service sector jobs have been
the major growth sector for the last 20 years or more.
However, the estimates in the Leontief-Duchin study result
from the same assumptions as in the case of the farm
workers.

What is most significant from the standpoint of this study
is that Leontief and Duchin project an absolute decline in the
employment of clerical workers as well as very slow growth
in managers. Regardless of the problems in interpreting the
projections that emanate from this model, if Leontief and
Duchin are at all correct, it could not only mean displace-
ment for large numbers of clerical workers but also portend
difficulties for those workers seeking higher level positions in
the office.

The Leontief-Duchin study disaggregates total clerical
jobs into five specific clerical occupations, namely
secretaries, office machine operators, bank tellers, phone
operators, and cashiers, plus a sixth category for all other
clericals. The projections for these jobs are shown in table
5.7 using the same format as shown for the major occupa-
tional groups. Secretaries, office machine operators, and
bank tellers are all expected to experience absolute declines
in employment. Phone operators are expected to remain con-
stant. Only cashiers are growing faster than the average for
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Occupation

Table 53

Leontief-Duchin Projection Occupational Growth, 19811995

Detailed Clerical Occupations

Employment changes

Decomposidon of clerical employment changes, 1982495

Percint of 1982 employmentAbsolute changes

1982 1995

employment ernployment

(00Us) DON

Change In

employment

1982.19(15

MOO

Change In Constant Other

employment employment stnictural Constant Other

19824995 shires change* employment stuctural

(percent) (000s) (000s) shares change*

Clerical 18,032 17,786

Secretaries 4,951 4,592

Office

machine oper. 811 224

Bank tellers .., 494 404

Phone operators 355 356

Cashiers 1,568 21186

Other clerical 9 853 10,024

Total

employment , 107.284 143,753

(246) -L4 6,129 (6,375) 34,0 45,4

(359) -7.1 1,683 (2,042) 34.0 411

0
(387) -71.4 276 (863) 34,0 -106.4 0

(o) .181 168 (258) 34.0 -52.1

1 0.3 121 (119) 34.0 -33.7
pi

618 394 533 BS 34.0

171 L7 3,349 (3,178) 34.0 -32,3
z
0
0

00
36,469 34.0

SOURCE: Calculations by the authors based upon data kindly provided by Faye Duchin.

NOTE: Totals and percentages may not add exactly due to omission of some occupational detail and rounding error.

'Other structural change includes the combined effects of changes in staffing ratios and differential rates of industry growth,
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all occupations. The inference is that Leontief and Duchin
think that cashiers will be relatively unaffected by computer
technology, while the other clerical occupations will ex-
perience significant displacement.

Unlike the BLS model, Leontief and Duchin openly state
their assumptions about technological change and the subse-
quent impact on the staffing ratios of the occupations.
Therefore, it is possible to evaluate those assumptions in-
dependently of the overall reasonableness of the projections.
Given the much slower than average growth for most of the
clerical field, the staffing ratios for those jobs must be ex-
pected to fall rapidly. Thus, the selected analysis of some of
those assumptions is critical for this study.

The technological assumptions for secretaries and typists
will be examined in detail to illustrate the approach of Leon-
tief and Duchin. According to Leontief and Duchin
(1984:5.21), the direct impact of office automation on par-
ticular occupations is based on the findings of case studies
wherever possible. In general, they find that word processing
equipment "produces remarkable gains in productivity when
it is properly selected and used" (1984:5.29). They reference
an article in Administrative Management (no author,
1978:70-71) which concludes that word processing can in-
crease output from 500 to 1,000 percent. They also suggest
that several other studies support labor savings of up to 50
percentMurphree (1981) in a Wall Street legal firm and
Downing (1980). Finally, they cite Karan (1982) as con-
cluding that word processio, equipment in one research
organization reduced laborfefuirements by 20 percent.

None of these studies constitute a formal case study of the
quantitative economic impacts of word processing, but the
purpose of this discussion is not so much to question the
findings of the references cited but rather to illustrate how
Leontief and Duchin used these estimates to alter the staffing
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ratios for typists and secretaries. Leontief and Duchin
assume that 100 percent of a typist's time will be affected by
word processing and that word processing technology will
produce labor savings of 80 percent. That amounts to a
whopping 500 percent gain in productivity for typists who
use word processing equipment. The surprise is that Leontief
and Duchin adopt the most optimistic projection of produc-
tivity gaMs for word processing equipment, those in Ad-
ministrative Management, without any discussion of why the
other studies which show less spectacular gains are any less
reasonable.

Furthermore, Leontief and Duchin assume that word pro-
cessing equipment produces only a temporary increase in the
amount of work that originators will request, which can be
eliminated through a properly managed installation. Thus,
word processing creates no "new" work, such as more revi-
sions or more perfect copies. All the assumed productivity
gain adds "directly or indirectly to the total output of the
firm" (1984:5.30). But, as explained in chapter 4, the
capabilities of the microprocessor are ideally suited to
redrafts, more form letters, updated statistical reports, etc.
Word processing is not adopted simply to save labor time,
i.e., to accomplish the same old work with fewer workers,
but because there is additional work that needs to be done.
Thus the production in the firm becomes more intensive in
information content, a trend which has been ongoing for
many years.

The technological capability of word processing to save
the time that a secretary or typist would have spent doing the
same work on a typewriter is only one of the links in
estimating the expected changes in staffing ratios. A separate
question is that of how many such workers will have word
processors, in other words the diffusion of the technology. A
500 percent gain in labor productivity by a small percentage
of the workers will have little impact at the aggregate level.
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Leontief and Duchin assume that the 500 percent gain in
labor productivity from using word processing affects 100
percent of the tasks of typists and that 70 percent of all
typists will have word processing by 1990 (1984:531-32).
The assumptions are the same for secretaries except that only
24 percent of them type full time, while the remainder type
20 percent of the time. It should be mentioned that there are
separate assumptions about the adoption of integrated office
systems that link various devices together. These networks
will also decrease overall requirements for secretaries.

In the Leontief-Duchin study, the diffusion rates for word
processing equipment are not influenced by industrial sector
or by size of firm, i.e., the technology is assumed to diffuse
steadily with the same impacts regardless of industry or size
of firm. In reality these assumptions may not be accurate.
For example, certain sectors, such as insurance and banking,
are already significant users of electronic office technology.
Thus some proportion of secretaries and typists may already
be using this equipment (before the base period of the
research study). Obviously they cannot benefit a second time
from its introduction.

Along a similar vein, it is likely that the work in particular
sectors is more amenable to electronic office technology. Ex-
amples may be law offices, where some types of legal briefs
are repetitive except for a few sections and where a high
premium is assigned to the correctness of language used in
each brief. In these sectors, just as in banking and insurance,
the new office technologies may be more productive and
hence spread rapidly. On the other hand, the situation may
be more clouded in other sectors, where the work tends to be
more unique and less repetitive. It seems logical that the pro-
ductivity gains will vary widely depending on the precise
nature of the output of the office.
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Finally, it is also possible that the size of firm is a crucial
variable in determining the impacts of electronic office
technology. The most obvious example is the one-secretary
office where the labor savings may free the secretary to do
other tasks but the firm has no intention of eliminating this
job. Thus the hypothetical productivity gains, even if they
are realized, do not reduce the actual number of secretaries
in such an environment. Ideally these positions would be ex-
cluded from the calculations developed by Leontief and
Duchin.

Although Leontief and Duchin do not specifically account
for size of firm and industry, it could be argued that their
estimates represent average gains over a very long period of
time. However, it seems clear that the productivity gains an-
ticipated by Leontief and Duchin are only possible for tasks
that are very repetitive and which therefore require little in-
dividual attention. The notion advanced by Leontief and
Duchin that word processing equipment will create zero net
new work is untenable. While word processing equipment
may lower labor requirements absolutely, surely some of
that static gain (based on the old work regime) will be
dissipated through the creation of new work. It is also im-
possible to believe that the average static productivity gain
from word processing will be as large as assumed by Leontief
and Duchin.

In general, the Leontief-Duchin model produces three dif-
ferent types of projected occupational impacts. The first
type (direct impacts) results from stated assumptions about
the spread of computer-based technologies and the
hypothesized labor displacement potential of those
technologies. The second type (indirect impacts) results from
the workings of the input-output model itself. It represents
the secondary impacts from the changes in investment and
labor demand associated with the direct impacts. The third
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type (unintentional impacts) represents the forced growth oc-
cupational demand in areas not substantially affected by
computer-based technologies.

To make the projections of the occupa tonal impact of
computer-based technologies most useful for policy deci-
sions, the projections should be compared to an alternative
state of the world that represents a realistic baseline. Even a
simple linear extrapolation of historical employment trends
by sector or occupation would provide a more realistic
baseline than the counterfactual assumption of no produc-
tivity gains except those due to computer-based technologies.

While the Leontief-Duchin configuration may be useful as
a modeling device, it obscures the true policy implications of
the model. In fact, the results may be seriously misleading to
policymakers. For policy purposes it is more important to
focus on the marginal changes that will result from a specific
treatment rather than to focus on the aggregate change from
an alternative state of the world that could never happen.

It is also important that the global scope of the results
presented in the Leontief-Duchin study not conceal the fact
that the actual assumptions about the spread of computer-
based technologies and the labor displacing impacts are
judgmental. This is not meant as a criticism of the Leontief-
Duchin effort, but the elegance of the final presentation can
mislead the unwary into the mistaken impression that the
model is responsible for the predictions. In fact, the model is
simply a tool to project the implications of the stated
assumptions about the technology. Some of the assumptions
about the spread of computer-based technologies are
reasonable and some are not. It is natural that people will
differ in these judgments; what is important is that it be clear
that it is the assumptions that drive the model, not vice versa.

In addition, it seems clear that the changes they studied are
not the only changes- that will take place, nor are they

1
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necessarily the most important ones. The model does not ad-
dress substitution among different inputs based upon price
changes, or changes in final demand induced by price effects
resulting from use of the new technologies. Nor does it in-
clude scale economies and agglomeration economies, both
of which may be influenced directly by technological change.
This latter point may be particularly important since some
experts expect computer-based technologies to transform the
traditional manufacturing environment.

There is also an important question about the degree of
substitution among different kinds of capital goods. It is not
necesssarily true that because an industry adopts some form
of automation it will achieve better than average gains in
productivity. The reason is that it may at the same time
reduce its investment in other productivity-enhancing areas.
In other words, the new investment may simply be the cur-
rent manifestation of labor-saving technology that will help
these firms to achieve productivity gains at the historic
average. Resolution of this issue is of major importance in
assessing the effects of computer-based technologies.

The Leontief-Duchin study represents a significant ad-
vance in modeling that holds considerable promise for study-
ing the employment implications of technological change. It
moves the field one step closer to a general equilibrium
model that could incorporate all direct and indirect influences
on employment that emanate from technological change or
other structural change in the economy. However, the true
contribution of the Leontief-Duchin model to understanding
future occupational trends cannot yet be determined. The
model needs a more realistic baseline scenario, including
trend values of productivity increase by sector, to determine
the marginal employment impacts of computer-based
technology.
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Drennan Study

Matthew P. Drennan (1983) has explored the impacts of
office automation on clerical employment in six industries in
Implications of Computer and Communications Technology
or Less Skilled Service Employment Opportunities. The in-

dustries examined were banking, credit agencies, securities,
insurance, business services, and miscellaneous services. The
analysis of clerical employment uses the job classification
system from the 1970 Census of Population.

The Drennan study is both quantitative and qualitative.
The quantitative portion of the study utilizes a variety of
data sources, while the qualitative portion is based on the
author's interviews with a selected number of producers and
users of office automafion. The review here is limited to the
projections methodology used by Drennan and the impor-
tant judgments and assumptions which appear to drive those
proj ections.

The Drennan projections methodology utilizes simple ex-
trapolation to forecast industry-occupation employment to
1990. First, industry employment in the six industries from
1983 onward is assumed to grow at the historical average rate
experienced from 1969-1979 based on data from the national
income and product accounts. The notion is that following
the 1980-1982 recessionary period these industries will return
to prerecessionary growth patterns. In addition, Drennan
also includes an alternative 1990 forecast which assumes a
productivity growth rate that is .5 percentage point higher
per year in each industry than the historical average for those
industries.

Once the estimates for 1990 industry employment are ob-
tained, then employment by occupation in those industries is
estimated by assuming that the change in occupational staff-
ing patterns from 1970 to 1978 will continue to 1990, what
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Drennan (1983:88) calls "more of the same." The occupa-
tional staffing patterns were obtained from the National
Industry-Occupation Employment Matra-, 1970, 1978, and
Projected 1990 (Bureau of Labor Statistics 1981). In brief,
the occupational employment estimates for these six in-
dustries arc derived from past changes in occupational staff-
ing patterns and past industry growth trends.

It should be mentioned that the 1978 BLS industry-
occupation matrix was CPS-based, the last such matrix
developed before BLS switched to the OES survey. This is
significant for two reasons. First, the CPS is household-
based whereas the newer OES survey is establishment-based.
BLS thinks the occupational staffing patterns developed
from the establishment survey are much more reliable than
those self-reported by households. Second, the small size of
the CPS sample, about 60,000 households, contributes to the
variability of the detailed occupational estimates. Moreover,
the CPS sample is far too small to provide detailed industry
by occupation estimates, so the 1978 CPS-based matrix was
itself statistically estimated from the 1970 Census of Popula-
tion industry by occupation matrix. The procedure used the
1978 industry and occupation employment control totals
from the CPS and adjusted the 1970 staffing ratios to be
consistent with those totals. The adjustments were based on
historical census trends and an analysis of factors that might
influence those trends such as product mix changes or
changes in production methods. The important point is that
there may be much more error in the 1978 matrix than the
1970 matrix since the 1978 matrix is statistically estimated
rather than survey-based.

A brief summary of Drennan's overall projections is
presented in table 5.8. Since staffing ratios for clerical
employment fell in these six industries by nearly 3 percent
from 1970 to 1978, the extrapolation indicates a similar
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decline from 1978 to 1990. Total employment in these in-
dustries grew 70 percent from 1970 to 1978, but it is only ex-
pected to grow 44 percent from 1978 to 199e. This slower
growth is presumably due to the interruption of growth in
these industries during the 1980-1982 recession. Since staff-
ing ratios are falling for clerical workers, clerical employ-
ment growth is much slower than total employment growth
in these industries. Drennan concludes (1983;90)

The expectation of markedly slower employment
growth in clerical jobs in those industries is firmly
based and is difficult to contest. The chief implica-
tion for the labor force is the same as it was a
decade ago: education beyond secondary school is
the key passport to job security in the 1990s.

There are a number of strengths to Drennan's simple ex-
trapolation technique. Since these industries have been the
leaders in office automation, the assumed scenario is plausi-
ble if one thinks the current impacts of office automation
will continue in the future. The important point is that if the
past is any guide to the future for these industries, then
clerical jobs will continue to grow, but much slower than the
average of all jobs in these industries. On the other band, it is
also easy to dismiss any extrapolation technique as too
simplistic. Demand changes do occur; technological change
tends to be uneven. But, besides these rather obvious ques-
tions that can be directed at any extrapolation methodology,
there are a number of other concerns about Drennan's pro-
jections.

First, it should be made clear that the alternative 1990 in-
dustry employment estimates, which assume an additional .5
percent productivity growth, are not logically related to any
of the other data in the extrapolations. Specifically, it is in-
conceivable that the extra productivity growth (which ranges
from just under 20 percent to in excess of 100 percent de-
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pending on the industry) would not lead to price declines
which in turn would positively affect industry sales. It is real-
ly not meaningful to fix demand and then vary productivity
to show that less workers would be needed if the existing
workers would only produce more. The arithmetic in these
calculations is easy to do, perhaps too easy, but in reality the
growth in demand for these service industries has been
robust over the last decade or so. The strong implication is
that price declines would be accomnanied by at least some in-
crease in demand for these services in the future.

Table 5.8
Drennan: Projected Employment by Occupation

ht Sbc Office Industries
(thousands)

Octupation
1970

employment*
1978

employment*
1990

employment

Alternative
1990

employment

Professionals 1,005 1,595 2,611 2,458
Managers ... 814 1,176 1,755 1,637
Sales 577 770 1,015 950
Clericals 2,325 3,092 4,153 3.867
Other 705 1,081 1,620 1,611

Total 5,426 7,714 11,156 10,525

'Bureau of Labor Statistics, U.S. Department of Labor, The National Industry-
Occupation Employment Matrix, 1970-1978 and Projected 1990, Bulletin 2086, April 1981.

Second, the assumption of the continuation of past trends
in staffing ratios appears to be contradicted to some extent
by Drennan's own qualitative analysis. According to him
(1983:69), managers' employment will "experience a marked
curtailment of growth" in the years ahead. This slowdown
will be due to the diffusion of integrated office systems,
where executives will be able to communicate with each other
electronically and access data bases and all other software
using desktop computers. Although Drennan points to
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several reasons why these systems will not diffuse as rapidly
as perhaps some experts think, it is clear that he includes the
alternative 1990 industry projections to incorporate the
possibility of faster diffusion. But, even in the alternative
scenario, the productivity gains are spread out evenly over all
occupations.

In summary, Drennan has forecast clerical jobs to 1990 in
six industries. He uses a simple extrapolation technique,
after accounting for the lack of growth during the 1980-1982
recession. There may be some problems in the data used for
the extrapolations, questions about the alternative employ-
ment growth scenario, and some questions about the logical
relationship between the qualitative analysis and the quan-
titative extrapolations. Nonetheless, to the extent that the
past decade is a guide to the future for these industries, the
projections deserve serious consideration.

Roessner Study

J. David Roessner and his colleagues at Georgia Tech ex-
amined the impact of office automation on clerical employ-
ment in two industries, banking and insurance, in Impact of
Office Automation on Office Workers (1984). Roessner
stresses the need to extend current employment forecasts
such as those by BLS beyond 10 years. He (II, 1984:2) also
concludes that there are weaknesses in existing employment
forecasts, especially in the way in which jobs are defined and
the incorporation of technological change in the projections
methodology. The forecast horizon in the Roessner study ex-
tends to the year 2000.

The Roessner study focuses on an explicit and systematic
technology assessment and forecast and the relationship of
that forecast to occupational employment. He describes his
method as more of an engineering approach but one that
also takes account of economic considerations. (HI,
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1984:4-5). He stresses the importance of making the process
as open and transparent as possible to facilitate its use by
others and to encourage improvements in the methodology.

The Roessner study team (10 people) first developed a
time-phased technology forecast for office automation in
banking and insurance. This initial forecast formed the basis
for deriving technical assumptions which were then
distributed to officials from these two industries who were
asked to participate in a Delphi exercise. The Delphi
methodology attempts to develop a consensus forecast from
iterative and independent polling of experts in a given field.
Roessner (III, 1984:96-97) conducted two rounds of polling
of eight experts each in banking and insurance. The in-
surance representatives were all suggested by the Life Office
Management Association, Atlanta, Georgia. It is not
reported whether the insurance experts were representative
of all segments of the insurance industry or simply life in-
surers. It should also be mentioned that Delphi studies usual-
ly involve more than two rounds of polling and generally
sample more than eight experts. It is unknown what impacts
the Roessner approach might have had on the final
technology assumptions and forecast.

Space limitations prohibit reporting the full technology
forecast, or "technology morphology" as Roessner calls it
(III, 1984:46-55). However, the emphasis was on the iden-
tification of breakthrough technologies that might have a
significant impact on clerical employment. According to
Roessner's projections, there are two breakthrough
technologies on the horizon that will likely impact clerical
employment in the 1990s, namely optical scan and voice
recognition systems and artificial intelligence (AI). The
market for the former devices, which will eliminate the
human keying of data and text, will be about $4 billion by
1992, and these systems will be in widespread use by that
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year. The market for various types of AI systems will lag that
of voice recognition; but by 1998 we will have "self-
generating" software (II, 1984:8). As will be seen later, these
two breakthrough technologies will indeed have a significant
impact on Roessner's projections of clerical employment in
the 1990s.

The s mid step in the Roessner methodology was to
develop a tusk characteristic/function matrix for each detail-
ed clerical job using the job classification system of BLS.
This was done to overcome the weaknesses of current BLS
job descriptions which tend to link the job to existing
technologies. For instance, the tasks of typing and data entry
might both be classified simply as the input function. The six
functions identified by Roessner were: input, processing,
output, data base, communications, and monitoring. Ac-
cording to him the advantage of the functional terms is that
they are independent of technologies currently in use. The
identification of the task/function matrices was essentially
judgmental (III, 1984:73). The detailed BLS jobs were then
grouped into clerical job clusters by the similarity of their
functions. Roessner used secondary sources supplemented
by a small number of interviews and survey questionnaires to
determine the time clericals spend in each task/ function.

The third step of the Roessner methodology was to con-
duct an industry Delphi forecast to provide estimates of the
impacts of office automation on the structure of work.
These estimates were not nearly as detailed as the task
characteristic/function matrix but were designed to identify
in broad terms different organizational structures and
employment mixes that might prevail in the future. They
provide an input to the next step of the process, which
develops the estimated labor savings, plus they provide an in-
dependent means of verifying or validating the final employ-
ment forecast itself.
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The fourth step of the Roessner methodology was to ac-
tually estimate the impact of office automation on the
clerical job clusters using the functions of those jobs
developed earlier. It amounts to producing time phased
estimates of labor savings due to the new technology. This
was done internally by the study team using a modified
Delphi process which Roessner (III, 1984:122) calls
"estimate-talk-estimate." The goal of the method was to
gain stability in the responses among the study team about
the various judgments which had to be made to quantitative-
ly estimate the labor savings for each job cluster.

The fifth step of the Roessner methodology was to
generate the employment forecasts for each of the clerical
job clusters. These estimates used a base year of 1980 and
provided forecasts at five-year intervals to the year 2000. De-
mand for the output of these industries, what Roessner calls
"workload," is a straight line regression extrapolation of
value added in banking and insurance plus a special output
index in banking which was constructed from various
deposit transactions (H, 1984:22).

The final step of the Roessner methodology is to conduct a
sensitivity analysis of the results and to validate those results.
The primary validation is to return to the industry Delphi
forecast which identifies the general job mixes and compare
those with the more detailed approach. According to
Roessner, the two methods provide remarkably consistent
employment estimates (II, 1984:27). For the sake of brevity,
only the standard or most likely estimates from the Roessner
study are presented in this review."

Among the most important sets of summary estimates in
the Roessner study are those that pertain to the labor savings
which are most likely to be realized by the installation of of-
fice automation in banking and insurance. These estimates
are actually the heart of the study; they summarize the in-
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teraction of the technology forecast with the task/function
matrix which describes the job activities of clerical workers.
Recall also that demand is a simple extrapolation of past
trends in these industries, so it is truly the labor savings
estimates which are novel and which obviously drive the
employment projections.

The labor savings or productivity gains attributable to of-
fice automation for each of the occupational clusters
developed by Roessner are presented in table 5.9. Roessner
states these in index number form as the percent of the 1980
base time required. Thus a falling index number indicates
that the same amount of work in the specified future year
can be accomplished in less time than in the base year, 1980.
What is surprising about these labor savings estimates are
that they are so similar across the job clusters and even
across the two industries. Thus the productivity gains for fil-
ing/data entry clerks is almost the same as that for recep-
tionists/telephone operators.

The strong implication is that clerical jobs will not change
much in relative importance from 1980 to 2000. This conclu-
sion is illustrated in table 5.10 which shows the importance
of each of the clerical job clusters as a percent of total
clerical employment in those industries. Roessner (IV,
1984:145) acknowledges that some readers might be surpris-
ed at the homogeneity of the results across occupations. But
he suggests one interpretation of the findings:

One possibility is that this surprisingly even, across-
the-board projected reduction in clerical time per
work function will prove accurate because market
forces will act to stimulate new technological
development to improve productivity evenly across
clerical activities. For instance, while automation
of structured input is commencing earlier than
automation of unstructured input, that very gap
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may accentuate efforts to bring technologies such
as voice recognition to market. There appear to be
relatively few work functions that are "safe" from
a substantial degree of automation.

Again, if Roessner's projections are correct, all clerical jobs
will be impacted similarly by office automation, in the short
run as well as the long run.

Table 5.9
Roessner: Percent of 1980-Base Time Requb-ed by

Occupational Ouster, Most Likely Scenario for Banking and Insurance

Occupadonsil chister 1980 1985 1990 1995 2000

Banldng
Corriputationibookkeeping clerks 100.00 92.75 81.73 63.36 42.10
General office clerks 100.00 92.75 81.56 63.36 42.03
Typists/word processor operators 100.00 94.00 83.29 66.25 45.86
Secretary/administrative assistants 100.00 93.62 82.15 65.61 46.01
Filing/data entry clerks 100.00 92.44 80.82 61.42 39.07
Information retrieval/

communications clerks 100.00 92.35 80.33 61.37 40.06
Mail handlers 100.00 92.71 80.7o 63.64 42.25
Clerical supervisors 100.00 93.39 82.46 65.75 46.71
Receptionists/telephone operators 100.00 92.23 79.40 60.94 39.30
Computer/office equipment operators 100.00 91.69 80.47 61.58 39.42
Tellers 100.00 92.22 60.92 61.79 38.80
Information maintenance clerks 100.00 92.96 81.45 63.24 41.60

Insurance
Computation/vookkeeping clerks 92.52 81.57 62.89 42.00
General office clerks 92.76 81.37 63.28 42.31
Typists/word processor operators 94.10 83.42 67.02 47.37
Secretary/administrative assistants 100.00 93.38 82.15 64.93 44.71
Filing/data entry clerks 100.00 92.55 81.21 61.77 40.12
Information retrieval/

communications clerks 100.00 92.66 80.38 61.27 38.96
Mail handlers 100.00 92.61 80.88 63.49 41.51
Clerical supervisors 100.00 93.76 82.81 65.96 46.47
Receptionists/telephone operators 100.00 92.10 79.39 60.34 39,29
Computer/office equipment operators 100.00 92.02 80.99 61.89 39.43

SOURCE: 3. David Roessner, Impact of Office Automation on Office Workers, Volume
IV, Appendices, prepared for the Employment and Training Administration, U.S. Depart-
ment of Labor, April 1984, Appendix P, Runs #1 and #51.
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Table 5.10
Roessner: Percent of Clerical Labor by Year,

Most Likely Scenario for Banking and Insurance

Occupational dater 1980 1985 1995 2000

Banking
Computation/bookkeeping clerks 5.78 5.79 5.81 5.82 5.91
General oftice clerks 21.45 21.48 21.51 21.59 21.89
Typists/word processor operators 2.71 2.75 2.78 2.85 3.02
Secretary/administrative assistants 7.67 7,75 7.75 7.99 8.57
Filing/data entry clerks 2.86 2.85 2.84 2.79 2.71
Information retrieval/

communications clerks 2.35 2.34 2.32 2.29 2.29
Mail handlers 2.09 2.09 2.08 2.11 2.14
Clerical supervisors 5.29 5.33 5.36 5.53 6.00
Receptionists/telephone operators 1.39 1.58 1.55 1.54 1.52
Computer/office equipment operators 1.99 1.97 1.97 1.95 1.90
Tellers 37.37 37.20 37.18 36.68 35.20
Information maintenance clerks .97 .97 .97 .97 .98

Insurance
Computation/bookkeeping clerks 15.30 15.23 15.27 15.11 14.98
General office clerks 25.99 25.94 25.88 25.82 25.63
Typists/word processor operators 7.89 7.99 8.05 8.30 8.71
Secretary/administrative assistants 9.77 9.82 9.82 9.96 10.18
Filing/data entry clerks 7.36 7.33 7.31 7.14 6.88
Information retrieval/

communications clerks 1.06 1.06 1.04 1.02 .96
Mail handlers 1.85 1.84 1.83 1.84 1.79
Clerical supervisors 5.49 5.54 5.56 5.68 5.95
Receptionists/telephone operators 1.46 1.45 1.42 1.38 1.34
Computer/office equipment operators 2.96 2.93 2.93 2.88 2.72
SOURCE: 3. David Roessner, Impact of Office Automation on Office Workers, Volume
IV, Appendices, prepared for the Employment and Training Administration, U.S. Depart-
ment of Labor, April 1984, Appendix P, Runs #1 and #51.

A summary of Roessner's employment forecast for bank-
ing and insurance is presented in table 5.11. The overall de-
mand or workload forecast is presented first; it is the linear
extrapolation of demand referred to earlier, stated as the
number of workers required assuming no productivity gains
(1980 base). That is followed by the presentation of the
overall productivity gains for clerical workers, what
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Table 511

Roessner: Summary Employment hojecdons

for Banking and Insurance, Most Likely Scenario

Item 1980 1985 1990 1995 2000

Ban Ping

Clete workload forecast (employees x 1,003) 1,10) 1,326 1,551 1,781 2,001

Percent reduction due to technology 0,0 7.37 18.67 37.05 58481

Clerical workforce required (employees x 1,000) UN 1,228 1,261 1,121 824

Average annual productivity gain for each fiveyear period 1.474 2.260 3.676 4.352

Inialauce

Clerical workload forecast (employees x 1,00))

Percent reduction due to technology

Clerical workforce required (employees x 1,309)

Average annual productivity gain for each five-year period

924 1,024 1,124 1,225 1,324

OM 7107 18.28 3630 57.09

924 952 919 780 568

1.414 2.242 1604 4.158

SOURCE: J David Romer, Impact of Office Automation on Office Workers, VOW IV, AppendieeS, prepared for the Employment and

Training Administration, U.S. Department of Labor April 19M, Appendix PI RUM 01 and #51,
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Roessner calls the percent reduction due to technology.
Third, the actual clerical workforce required to accomplish
the projected workload, taking account of the productivity
gains, is derived, i.e., the employment projections. Finally,
for purposes of explanation, the annual average productivity
gains for each five years of the projections are presented.

The data in table 5.11 illustrate the major conclusions of
the Roessner study. He expects a drastic curtailment of the
growth of clerical jobs in banking and insurance, which will
accelerate in the 1990s. By the year 2000 there will be fewer
clerical workers in banking and insurance than there were in
1980. Although only the results from the most likely scenario
are presented in this review, employment declines are pro-
jected by Roessner even for the most conservative
technological assumptions (III, 1984:149). It should be clear
that if demand increases linearly, while the productivity
gains from office automation accelerate exponentially over
the 20 years of the projection period, the logical result must
be decline in clerical employment.

But the truth is that the Roessner projections may not be
any more usable by policymakers than those of Leontief-
Duchin. Whatever the merits of the Roessner methodology,
the results do not appear to describe real world events. This
conclusion is demonstrated by table 5.12 which presents the
actual BLS staffing ratios for selected clerical occupations
for 1970 and 1978 in the banking industry. In so far as possi-
ble Roessner's occupational clusters have been related to the
BLS system. The match is at least roughly consistent for 8 of
the 12 occupational clusters. Actually, the match is not near-
ly as important as simply noting how dramatic the actual
changes in staffing ratios were. From 1970 to 1978 the
changes in staffing ratios for the selected clerical occupations
presented in table 5.12 ranged from -60 percent to + 115 per-
cent."

2 6 9
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Table 5.12
Staffing Ratios for Selected Clerical Fosifions in Banking

Based Upon the National Industry-Occupation Employment Matrix,
1970 and 1978, Grouped by Roessner's Occupational Clusters

Occupation
(ltoessner/BIS) 1970

Percent change In
staffing ratios

1970-1978

Typists/word processor operators
Typists 2.94 2.24 -23.8

Secretaries/administrative assistants
Secretaries 6.93 6.28 -9.4

Filing/data entry clerks
File clerks 1.27 .96 -24.4
Keypunch operators 1.78 1.27 -28.7

Mail handlers
Mail handlers .62 .57 -8.1
Messengers .63 .46 -27.0

Clerical supervisors
Clerical supervisors .73 .80 + 9.6

Receptionists/telephone operators
Receptionists .60 .56 -6.7
Telephone operators .45 .18 -60.0

Computer/office equipment operators
Computer operators 1.26 2.72 + 115.9
Duplicating machine operators .03 .03 0.0

Tellers
Bank tellers 26.27 30.28 + 15.3

Total clerical 64.77 64.50 0.0

SOURCE: Bureau of Labor Statistics. U.S. Department of Labor, The National Industry-
Occupation Employment Matriz 1970, 1978, and Projected 1990, Volume 1, 1981, p. 289.

Yet Roessner asserts that the relative importance of
clerical jobs will not change much in the future. Back-office
jobs such as file clerks have been declining in relative impor-
tance for a long time, while computer-related positions have
been increasing dramatically in relative importance. Absent
a complete break with history, clerical occupations are likely
to continue to rise and fall at differential rates.

There appear to be three major problem areas in the
Roessner study which may have contributed to these

2
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counter-intuitive conclusions about the likely relative impor-
tance of clerical jobs in banking and insurance in the future.
These same problems may also have contributed to
Roessner's overall pessimistic outlook for clerical jobs in
these two industries. Each problem area is discussed briefly
in turn.

First, there is no consideration of a whole host of invest-
ment questions or the possibility that the information con-
tent of output will increase. As in Drennan's study, it is
presumed that the enormous gains in productivity at-
tributable to office automation will not alter the linear in-
crease in demand for the output of banking or insurance.
Such an assumption may be acceptable for a sector like
agriculture when we already have enough foodstuffs to eat.
But it is not appropriate to apply that assumption to services.
Again, a more reasonable position is that productivity gains
of the magnitude expected by Roessner would lead to price
declines which in turn would surely expand the markets for
those services.

It should also be mentioned that the changes envisioned by
Roessner may not only save labor but may also be the
catalyst for the development of entirely new products within
banking and insurance. Although it appears to be impossible
to identify those new products in advance, banking and in-
surance have offered innovative services in the past and will
likely continue to do so in the future. To the extent that new
products and services are developed, they will tend to
mitigate any employment declines from office automation.

It is also bothersome that Roessner appears to allow for no
slack or slippage of any kind in calculating the productivity
gains. Organizations and the technologies used do not fit
together perfectly; there tend to be bottlenecks and
downtime. Most important of all, it is well known that the
potential labor savings of any technology may not actually
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be realized in fact. It is unknown if Roessner took these fac-
tors into account, but on the surface his estimates appear so
optimistic that he may not have accounted for them suffi-
ciently.

The second major problem area in the Roessner study is in
the task/function matrix. Researchers have been looking for
an objective way to define jobs for a long time. Job content
tends to be very amorphous, however. That is one of the
reasons why the OES system now in place at BLS concen-
trates on job titles. The definition of jobs, whether by task
characteristics, by Roessner's functions, or by any other
means, tends to be a moving target which is impossible to hit
squarely. The functions identified by Roessner may be so
general (input, data processing, etc.) that they do not truly
describe job activities in a meaningful way. In short, there is
a possibility that Roessner's task/function matrix may have
introduced a homogeneity across jobs that does not exist in
reality. This problem was then compounded by the aggrega-
tion of those occupations into job clusters.

The final problem area in the Roessner study may be in the
technology forecast itself. Roessner concludes that it is im-
portant to extend these forecasts beyond 10 years, " . .to
anticipate major changes in time for policy machinery to
move and related institutions to adjust" (II, 1984:34).
However desirable Roessner's goal may be, it probably can-
not be achieved.

History is littered with technological forecasts which turn-
ed out to be false or at best only partially true, while other
radical changes were not foreseen at all. Artificial in-
telligence is not a new technology; there were high hopes for
it in the early 1960s (Winston, 1985:75-78). Many experts
also thought that various types of electronic funds transfer
would replace paper transactions by the early 1980s. Indeed,
a recent study of the financial services sector by the Office of
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Technology Assessment (OTA), begins by acknowledging
that past technology forecasts for this sector have not been
particularly accurate (1984:7). Nonetheless, the OTA study
forges ahead to make new forecasts claiming that the dimen-
sions of the technology which will most likely be used in the
financial services sector can now be seen more clearly.

Our judgment is that the state of the art in technology
forecasting is not sufficiently advanced to permit the kind of
long-run analysis performed by Roessner; even 10-year pro-
jections of occupational employment stretch current
forecasting abilities. Indeed, Roessner's attempt to identify
so-called "breakthrough" technologies vividly demonstrates
the problems of extending the forecast horizon beyond 10
years. Knowledge becomes so limited that it is easy to im-
agine greater and greater change. Extending the forecast
horizon removes all of the constraints that logically hinder
the development and diffusion of new technologies. All the
rigors of the marketplace, such as competing products and
other investment goals evaporate. Problems that inevitably
arise with new technology but are not known until it is im-
plemented, simply do not exist in these long-run projections.
Uncooperative consumers who do not wish to use the new
technologies are ignored. What remains is the euphoria
about what tomorrow's technologies will be able to ac-
complish.

Stated differently, employment projections beyond 10
years require knowledge about technological breakthroughs,
the amount of time it will take to bring the new systems to
the marketplace, the rate at which the technology will diffuse
or be adopted by firms, the organizational structure and the
structure of jobs in those firms, and the specific jobs which
will be affected by those new technologies. All this presumes
that the products being produced with the new technologies
will be deemed desirable by consumers and that it is known
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which of these goods will be purchased through import
markets. Furthermore, all of this knowledge of the future
must be precisely time phased to properly estimate the oc-
cupational impacts.

Roessner says that new public policy initiatives should
not be taken on the basis of only one study. But, his em-
phasis on breakthrough technologies coupled to his long-run
projections horizon raises some fundamental qucAions
about forecasting and its relation to policymaking. Are we
willing to commit public funds to correct for problems which
have not yet actually arisen? How many tax dollars should
be spent retraining clerical workers in banking and insurance
because voice recognition and artificial intelligence, among
other technologies, many eliminate their jobs in the future?
What jobs should these workers be trained for? Do we train
people for jobs that don't yet exist, but may exist after the
technological breakthroughs occur? How are they to be
employed in the meantime? How many problems that might
develop in the future can a society afford to solve now?

Roessner's long-run employment projections cannot be
taken seriously as a practical guide for policymaking. In the
short run, the projections appear to contradict the best cur-
rent evidence available about the uneven impacts of new
technologies on occupations. In the long run (beyond 10
years), virtually any technological event is possible, so it is
unwise to seriously shape public policy now for events which
may or may not occur. There will be "technological sur-
prises" in the years ahead just as there have been in the past.
No one (or group) has the immense amount of insight
necessary to predict detailed occupational employment in the
long run with enough precision to develop a consensus view
of what public policy should be today.
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Conclusions

In this chapter the major existing forecasts of the impacts
of office automation on clerical employment have been
reviewed. Although there appear to be great disparities be-
tween the forecasts of BLS, Leontief-Duchin, Drennan, and
Roessner, there is broad agreement that clerical jobs will not
continue their rapid growth of the past few decades.

Except for Roessner, there is also broad agreement that
the so-called back-office jobs will continue to be automated
first, slowing their growth dramatically. These jobs appear
to be more structured and repetitive, therefore more subject
to automation. This represents the continuation of a long
historical trend that has its roots in the manufacturing sector
but will apply to computer and office electronic technology
as well. Computer technology is still not ready to tackle the
unstructured situations where humans excel, however.

On a more positive note, there will likely continue to be
strong growth in relative terms for computer-related clerical
positions for the foreseeable future and more or less average
growth for clerical positions that directly interface with
customers or other coworkers. Many of these latter posi-
tions, though not all, are more generalist in nature. Roessner
notwithstanding, a variety of skills probably helps to insure
that the automation of any one of those skills leaves the job
intact. It also implies that a worker can, in effect, purchase
job insurance by possessing numerous skills.

The methodologic: of these studies are very different, but
they share one important characteristic which should not be
overlooked. Regardless of the modeling used, it is the
technology forecast, its presumed relationship to specific oc-
cupations, and the demand outlook that drive any employ-
ment impacts. Too often it appears'that somehow the model
itself produced the results, whereas in reality it is the assump-
tions which determine the results.
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In this regard it is _mportant to applaud the openness of
the work of Leontief- Duchin, Drennan, and Roessner. An
evaluation of their strtudies would be virtually impossible
without the explicit retuporting of their technological assump-
tions. BLS is currentlw much less open about their handling
of technological chang_ge. The mathematical decomposition
was used to deterraioe the quantitative change in the staffing
ratios in the industry-c=occupation matrix. These are the most
visible signs of tbe = specific occupational impacts of
technological change im=ri the BLS system. The results showed
that BLS is indeed clianging the staffing ratios, but they do
not report the basis fo +zit the judgments which guide the pro-
cess.

Doubts have beeium expressed about the long-run
technology forecasts of Leontief-Duchin and Roessner,
especially in detentiviring the occupational impacts thereof.
It is not necessary to repeat the details of these arguments.
Suffice it to say that it is far easier to calculate simple labor-
savings estimates 13ftsd on engineering concepts than to
specify and quantify tame new jobs which will be created by a
growing, dynamic ecommomy. Furthermore, if history is any
guide, our abilities to cic alculate theoretical labor-savings ex-
ceed our ability to actu:mally achieve those savings in practice.
Bela Gold, an econorrrnist who has studied technological
change for over 25 years, concludes (1981:91) that even ma-
jor technological chailes have "fallen far short of their ex-
pected effects."

Absolute declines ir total clerical employment for the
foreseeable future er.--e extremely unlikely. Even more
significantly, shaping i public policy today because of the
chance that clerical jelJbs may decline in the future is sheer
folly. The most likely sz;cenario for the future is that clerical
jobs will grow, but rriote slowly than the average for all jobs.
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NOTS
1. For an introduction to the OES syst see Bureau of Labor Statistics
(1982: 135 -146).

2. Based on the authors interviews 1,./ith BLS officials, comparisons
across O8S surveys accomplished to da_te are not possible due to the lack
of consistency in the data. As the 0=S survey becomes more firmly
established, BLS hopes to be able to r=ake such comparisons.

3. For a c omprehensive evaluation of t-ie DOT, see Miller, et al. (1980).

4. See Hiviand Hunt (1985) for a thor.ough discussion of data problems
inherent in studying the employmeremt implications of technological
change.

5. The authors kindly thank Gencorge I. Treyz, University of
Massachusetts, and President, Regiormaal Economic Models, Inc., for
constructing the BLS input-output inustry series and for aggregating
the OES industry-occupation data.

6. Althansh it was shown in chapter 4 that this was largely because the
clerical-intensive industries appeared to be immune from the business cy-
cle.

7. The BLS does not actually forecast =occupational employment growth
at the majegroup level, but it is still heMpful to analyze the projections at
this level cf aggregation to provide all_ overview of the system. It also
enables us to compare those projecti.mons to the historical CPS data
reviewed in chapter 4.

8. There vvere 42 clerical occupations .vailable for analysis in Census
data and 32 in CPS data.

9. There are 104 clerical occupations, including nine summary major
groups, but only 95 nortoverlapping deailed occupations. The rankings
by level of employment, table 5.4, and taffing ratio changes, table 5.5,
report the results only for the 95 detaild occupations.

10. In sortie Instances, such as bank tellrs, Leontief and Duchin have ac-
counted for the likelihood that the size =of the bank will impact the adop-
tion of automatic teller !machines. Ther is no indication that such an ad-
justment has been made for secretaries_
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1. This brief summary of the Roessner methodology does n-_cot do justice
to its complexity; there are actually may parts to each oAmif the major
steps.

12. During this same period of time, acre was essentially wao change in
the relative importance of all clerical j obs in banking.



Conclusions

The objectives of this monograph have been (1) to review
the trends in clerical employment over the last 30 years and
(2) to assess the existing forecasts for clerical jobs. Of par-
ticular concern has been the potential impact of office
automation on these jobs. Although it is impossible to
develop a new forecast for clerical jobs based on this review,
we have tried to be forthright with our own judgments along
the way. Now it is time to bring together the various themes
of the paper.

The D ta Problems

The most obvious conclusion is that the data are insuffi-
cient to make a full and final assessment of the impact of of-
fice automation on clerical jobs. Time series data are not
available on office automation spending by industry. It is
not even possible to get adequate time series data on detailed
clerical employment by industry. We have tried to openly
state the data problems in this paper. Some may think we
have gone too far in this. But it is important to remember
how easy it is to utilize data which look similar on the sur-
face, and end up drawing inferences which reflect nothing
more than differences in measurement. The existing data are
so fragmentary and so uneven that conclusions drawn from
them may always be tenuous.
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We have done our best to insure that the data reported in
this paper are reasonably consistent. It is unfortunate that
time series data could not be developed for all clerical oc-
cupations and that the analysis halts abruptly in 1982 in
some cases. Suffice it to say that we endeavored to avoid
reporting results which might be misleading, but yet to get as
much from existing data sources as possible.

The truth is that consistent time-series data on occupa-
tional employment are very difficult to develop. This has
become a policy problem in recent years due to the increasing
interest in forecasting the jobs of the future. It is difficult to
forecast the future without a good understanding of the past.
Perhaps the recent adoption of the Standard Occupational
Classification (SOC) system will begin to bring some order to
tracking occupations over time, but it will be years before we
know if the SOC truly produces a net gain.

Another problem encountered in this review is that a
number of separate influences developed simultaneously in
1982 which make it extremely difficult to interpret recent oc-
cupational employment trends. First, the bottom of the
worst recession since World War II occurred in 1982. This
distorted the employment figures in a number of ways. Sec-
ond, at about this same time there appear to be some real
changes occurring in the patterns of growth across different
industries. This is particularly evident for state and local
government and perhaps hospitals. Third, it is possible that
office automation had diffused sufficiently to make some
real impact by 1982. Finally, among the data problems allud-
ed to earlier, it turns out that 1982 was the last year in which
the CPS used the 1970 Census classification system for oc-
cupations. Since the SOC-based data from 1983 and 1984
utilize a different occupational measurement structure, even
at the major group level, it is extremely difficult to conduct
meaningful analysis of occupational employment trends
across this time span.

2 '41Q
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The problem is that the confluence of these events makes it
very difficult to determine what the causes of recent trends
have been. The employment of secretaries fell slightly in
1981 and 1982. That is very unusual, even during a recession.
Did office automation cause the decline? Was it simply that
this recession was the worst since World War II? Or did
some other factor such as changing utilization of job titles or
some technical problem with the data cause the fall? These
questions cannot be answered with confidence, but as shown
earlier the growth of secretarial employment resumed in 1983
and 1984. This argues that the decline was probably due to
the recession. The point is that it may be all too easy to draw
false inferences about the last few years since so many trends
coincided in time.

Trends in Clerical Employment

Chapters 2 and 3 carefully reviewed the available data on
clerical employment trends. The focus in chapter 2 was on
the long-term trends in clerical employment from 1950 to
1980 and on the recent trends from 1972 to 1982. In addi-
tion, the demographics of clerical workers were examined to
determine the way in which clerical job opportunities have
impacted the employment results for specific race-sex
populations. Chapter 3 took the detailed clerical occupations
as the point of departure and reviewed the data presented in
chapter 2 from this perspective.

The trends in employment levels were presented for som e
42 clerical occupations from the decennial census data over a
30-year period. These data required extensive adjustment for
consistency due to the differences between the various oc-
cupational classification systems used in Census observa-
tions. For the short-term analysis, employment data for a
slightly different set of 32 clerical occupations were
presented from the Current Population Survey.
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In general, the results of these reviews were disappointing.
The amazing variety of clerical jobs was depicted, and the
diversity in their employment trends clearly emerged from
the analysis. But the trends in employment proved to be very
difficult to tie conclusively to technological change or any
other single cause. The general conclusion was that this ag-
gregate analysis of occupational employment data was not
-ufficient to reveal the causes behind the trends.

Yet for policy purposes it is critical to put clerical occupa-
tional growth into some larger perspective. That was the
function of the mathematical decomposition of clerical
employment growth in chapter 4. This analysis emphasized
the role of economic growth in determining the fortunes of
individual occupations. It was also seen that the growth of
particular industries (the changing sectoral composition of
output) can have an enormous impact on occupational
employment. In the long run there is no doubt that the evolu-
tion of the service economy has been a favorable influence
on clerical employment levels.

The occupational decomposition also showed how chang-
ing staffing ratios influence occupational employment.
Goods and services have been growing more information-
intensive per unit of output over the last decade. This has
boosted clerical employment significantly. In addition, by
showing how much staffing ratios differ across industries,
the analysis reinforced the notion that industry structure
cannot be ignored in studying occupational employment.

It is also the changes in staffing ratios that best summarize
the direct impacts of technological change on occupational
employment. From 1972 to 1982 the net effect on clerical
employment of changing staffing ratios was modestly
positive for the total economy. But there were a few sectors,
notably finance, where the effect was negative. This is taken
as possible emerging evidence of the adverse impact of
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technological change on clerical employment. Even in
finance, however, the strong industry mix effect and overall
economic growth dwarfed the negative staffing ratio effect
by a margin of more than 6 to 1. So employment of clericals
continued to rise despite the impact of automation.

The attempt to find empirical evidence on the productivity
gains from office automation was also relatively unsatisfy-
ing. What is available consists of mostly undocumented
claims in trade journal articles which are hard to take
seriously. It was shown that the measured productivity gains
in finance and insurance did not support the thesis that of-
fice automation was having a significant impact. Yet invest-
ment in this sector has been dramatically higher than the
historical average for that sector for the last 15 years, so this
lack of measured productivity results remains a puzzle. Our
judgment is that there does not appear to be overwhelming
empirical evidence of dramatic productivity gains due to of-
fice automation at this time. Some possible explanations for
these results are offered later.

The Forecasts of Clerical Employment

The review of existing forecasts of employment in clerical
occupations in chapter 5 showed that they were unanimous
in predicting that staffing ratios for clerical jobs would fall
in the years ahead, presumably due to offke automation.
The fall in staffing ratios anticipated by BLS is modest and
will be just about offset by employment growth due to the
favorably industry mix of clerical jobs. So the BLS an-
ticipates average growth for clerical jobs. Still, it is signifi-
cant that the only turnaround from historical trends an-
ticipated by BLS among major occupational groups due to
changing staffing ratios is that for clerical workers. Our
analysis demonstrated that, at least through 1982, CPS data
showed that the staffing ratio for clerical jobs was rising,
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whereas the BLS forecast (base year 1982) and other
forecasts predict that this trend will be reversed in the years
ahead.

The other forecasts of clerical employment growth are not
nearly as comprehensive as that of the BLS. Leontief and
Duchin focus on modeling questions and, to a much lesser
extent, the technology assessment. Roessner concentrates on
the technology forecast and its relationship to job functions.
Roessner develops the job functions in such a way that they
are independent of the technologies currently in use. But
Roessner's analysis is limited to two industries, banking and
insurance. Drennan looks at clerical employment in six in-
dustries. His projection methodology utilizes extrapolation
of historical trends after accounting for the effects of the
1980-82 recession.

Before presenting our critical analysis, we would like to
applaud Leontief and Duchin, Roessner, and Drennan for
openly stating the assumptions of their studies. In our opin-
ion, technological forecasts will always be treacherous and
require careful judgment. The open statement or those
assumptions facilitates dialogue, invites criticism, and
thereby contributes to future research. Our comments on
these studies are offered in this same spirit. The occupational
forecasting program at BLS should be encouraged to follow
a similar strategy.

All of these researchers conclude that office automation
will have a much greater impact on clerical jobs than the BLS
predicts. Roessner is particularly pointed about his concerns
regarding the BLS methodology and forecasts, while Dren-
nan's projections appear to be nearer the BLS position. Un-
fortunately we find the studies of Leontief-Duchin and
Roessner to be seriously flawed from the point of view of
serving policy needs. This is not an unqualified endorsement
of the methodology or projections of BLS or Drennan. But it
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does mean that we think the Leontief-Duchin and Roessner
studies are unduly pessimistic about the outlook for clerical
jobs.

There are a variety of reasons that support our contention.
First, it is important to note that Leontief and Duchin ac-
tually use the BLS aggregate demand forecast in their
research, whereas both Drennan and Roessner use simple ex-
trapolation methods to obtain estimates of demand for their
studies. What this means is that output is expected to grow as
it has in the past, but the impacts of technological change
(i.e., office automation) will differ from what they were
previously. Thus, the revolution in office techniques will
leave the demand side of the marketplace unchanged.

But that is not the way a complex, dynamic market
economy operates. If office automation had a dramatic pro-
ductivity impact and was adopted rapidly, it should change
the relative costs of production for those goods and services
which are intensive users of office automation. These lower
production costs will lead to more competition and lower
prices. There is every reason to think that the new, lower
prices will generate additional demand, thereby mitigating
the direct labor displacing effects of office automation.

This scenario is even more plausible when one realizes that
the product markets themselves are not static. So the new
electronic office technologies may provide the impetus for
the development of entirely new goods and services. Industry
interrelationships may change or scale economies may be so
significant that they fuel the development of a mass market
that heretofore was undreamed of. In our opinion it is inap-
propriate to fix demand or the growth of demand and then
assume a revolutionary change on the supply side of the
market. Obviously, such a partial analysis will create false
impressions about the employmerit lalpacts of office
automation.
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Second, it appears that none of these other studies ac-
counts for the tendency of output to become more
information-intensive over time. Yet this has been occurring
for a long time. The production recipes for many different
goods and services today require more information process-
ing than they did earlier. This is not simply a function of the
changing composition of demand, but relates to the content
of a standard unit of output. To the extent that this trend
continues in the future, it means that office automation will
have less overall impact on clerical employment levels than
anticipated by some researchers.

Third, these studies do not account for the fact that the
new technologies must be cost effective and reliable before
they achieve widespread application. The technologies may
appear to the unhlitiated to be costless, producing quantum
leaps in productivity for the users. Yet there are purchase
and installation costs and ongoing costs that must be ac-
counted for. The ongoing costs include system maintenance,
software development, employee training, and many others.
There is also the cost of unscheduled downtime, which may
become even more significant with integrated systems.

Fourth, it should be mentioned once again that office
automation is likely to lower the marginal cost of some types
of work substantially. Quantity and quality of output may
rise sufficiently that labor input increases by more than the
impact of the new techniques themselves. One common ex-
ample is redrafts of documents with word processing. The
probability that this will occur may be enhanced by the in-
ability to measure output from offices in the first place. This
type of new work or rework is explicitly rejected by Leon-
tief and Duchin, and perhaps implicitly by Roessner.

Finally, Leontief-Duchin and Roessner appear to us to be
truly overoptimistic about the new technologies, both in
terms of what office automation equipment can do and in
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the speed of diffusion of that equipment. Leontief and
Duchin assume that word processors alone will produce pro-
ductivity gains for typists and secretaries of 500 percent. This
assumption appears to be based upon a trade journal article
which is five times more optimistic than the other articles
which Leontief and Duchin reference. Roessner, on the other
hand, emphasized the potential for two emerging
technologies, voice input and artificial intelligence. He
assumes that breakthroughs will occur in these technologies
in the next few years, that they will be successfully marketed,
and that they will dramatically reduce clerical employment in
banking and insurance during the 1990s.

Our major complaint with the technological assumptions
of both Leonfief-Duchin and Roessner is not just that they
may be technically wrong, although there is ample reason to
question them, but that the level of uncertainty about the
technology forecasts is so great that interpretation of the oc-
cupational employment implications which are derived from
them becomes little more than an academic exercise. We
question whether anyone should base policy decisions on a
forecast of the capabilities of artificial intelligence, a
technology which has been kicking around research labs
since the 1950s. Perhaps we will always be overoptimistic
about new technologies; it seems to be part of the human
condition. But that is no justification to shape public policy
based solely on our dreams of the future.

We are unconvinced that technology will evolve as far or
as fast as Leontief-Duchin and Roessner predict. But even if
it does, the derivative employment impacts foreseen by these
researchers are still very far off the mark. The
overgeneralization to broad employment impacts based on
assumptions about labor productivity at the task or firm
level is very dangerous. This is the kind of analysis that leads
to the fear that we will experience massive technological
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unemployment at some point in the future. Various analysts
have been predicting such an event at least since the dawn of
the industrial age. Somehow the employment apocalypse is
always just ahead, yet thankfully we never quite reach it. In
any event, when evaluating these studies it is important to
remember that the model simply processes the technological
assumptions about the economy. It is the technological
assumptions that determine the employment impacts in these
studies.

Because of the uncertainties about the capabilities of
future technologies and their employment impacts, we would
encourage a focus on shorter range occupational forecasting.
This is exactly opposite to the approach being suggested by
Leontief-Duchin and Roessner. Roessner says that public
policymakers need a longer time period for planning. But, if
technological change is occurring faster today, then it is
becoming even less possible to develop long run employment
forecasts. Surely it is folly to think that we can peer 15 to 20
years into the future and see the detailed occupational and
industrial structure of this nation. We think that the current
BLS efforts, which produce about a 10-year planning
horizon, tax existing forecasting abilities to the limit.

Rather than try to anticipate the future in great detail and
prepare for it in advance, it would be better to make more
general preparations for an uncertain future. Thus it makes
more sense to increase the training of generic electronics
technicians than to try to estimate how many robotics techni-
cians, microprocessor service technicians, or other specific
occupations may be required in the future.

The Outlook for Clerical Employment

What has this review shown for the future of clerical jobs?
First, we think the pessimists who claim that these jobs will
either stop growing absolutely or actually decline nre wrong.
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The forces of economic growth, the shift toward services,
and the current performance limitations of office automa-
tion technologies all argue strongly against this scenario.

However, it is clear that the rate of growth of clerical jobs
has slowed. Clericals did not prove to be as immune from the
last recession as they were in earlier recessions, nor are some
of the sectors that are important employers of clericals grow-
ing as fast as they once were. Although office automation
may not produce a revolution, it should at least contribute to
the slowing of employment growth in these occupations in
the future. We think that the overall growth of clerical jobs
in the future will be average to slightly below average when
compared to the growth of total employment.

The common wisdom today is that the back-office jobs
will disappear with office automation. There is some truth to
this glittering generality; however, there is also an analogy to
manufacturing which may be useful. Automation has not
caused the total elimination of production workers in
manufacturing, but these jobs have not been increasing in
absolute terms for the last 40 years either. We think the so-
called back-office jobs are more threatened by automation
than other positions. They share with production workers a
routinization of tasks which tends to support automation.
This will not necessarily lead to their demise, but their
growth will probably be well below average.

As mentioned earlier in this paper, it is definitely easier to
provide a technological explanation for declining occupa-
tion4 than growing occupations. There is an important
message here. It is far easier to identify the employment im-
pacts of labor-saving technology than the new jobs which are
created by a growing, dynamic economy. Technology is only
one aspect of economic 47rowth, whereas the examination of
the potential job loss from automation and technological
change is much more narrow and focused.
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Many people today are ready to add bank tellers to the list
of declining occupations. Unfortunately this is one of the oc-
cupations for which the time series data are especially poor,
but it does appear that the employment growth has slowed in
recent years. It also appears that to some extent the future
growth prospects for bank tellers are directly tied to the
public's acceptance of automatic teller machines. Today
these machines are being used mostly for cash withdrawals
and cannot be thought of as a substitute for a fully staffed
bank. Furthermore, it is difficult to know if and when the
public will be willing to break the human link in making
banking transactions. As a result, the future for bank tellers
is extremely cloudy.

Roessner notwithstanding, we think that the growth of
clerical technology jobs will continue to be rapid, particular-
ly the computer-related positions. Office automation is not
sufficiently advanced at this point to slow the growth of
these jobs. It remains to be seen if that will ever occur. We
also think that those clerical positions which require the
worker to deal directly with customers will likely experience
average growth or better. The office of the future will re-
quire both "high-tech" and "high-touch" occupations. Ex-
cept possibly for bank tellers, there appears to be more em-
phasis on customer service and the quality of that service
rather than less.

Secretaries fall somewhere between the back-office jobs
and those positions which involve considerable customer
contact. Therefore, secretarial employment growth may slow
but these jobs will not decline. It is also true that many of
these positions are generalist in nature and less vulncrable to
automation. It seems clear that the secretaries of the future
will require a greater variety of skills and will utilize much
more capital equipment than they do today. We think that
the growth of secretarial jobs will be average to below

2S



Conclusions 285

average, but the ab olu e number of these jobs will definitely
increase.

In summary, there is no persuasive evidence today that
there will be a significant decline in clerical jobs in the
future. The forecasts of declining clerical employment are
based on overoptimistic expectations of technological im-
provements or exaggerated productivity claims on behalf of
existing technology. In our opinion, current office
technology offers significant improvements in product quali-
ty and modest improvements in productivity. There is as yet
no empirical evidence of an office productivity revolution
that will displace significant numbers of clerical workers.

On the contrary, we think there are many factors which
will contribute to the job growth of clericals in the future.
Chief among these is the simple fact that clericals are so dif-
fused in the national economy. Moreover, to the extent that
clerical jobs are concentrated in particular industries, it has
been in sectors growing faster than average. Therefore, even
allowing for negative employment impacts from office
automation, it is extremely difficult to believe that the
growth of this large, diverse, and diffused occupational
group could be much below the average growth for all oc-
cupations for the next decade.
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