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Overview

There is widespread concern about clerical employment
trends today, largely because of the fears of office automa-
tion. Some are concerned about the :mployment impacts of
: fou:e autnmatmn because they are 1rnpressed by the pcterx—

Dthers are wcrrled about a:ny threat that the new folee
“‘technologies may pose for women’s employment oppor-
tunities. If office automation eliminates these traditionally

- female ijS, there may be even greater problems ahead for
women in the labor market. ~ el

‘Actual trends in clerical employment in the first half cf the,
lQSOs fueled these concerns. At roughly the same time that

\ ;rmcraprccessor technology was capturing the public im- ‘

- . agination, clerical employment began to decline. Was »thlS 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 technologles portend for clerical emplay—

merlt in the future?

The declme in clerical emplcyment and the gréwing in-
terest in cffice automation occurred at the same tlrne that the N
- economy suffered through the deepest recession since the
- 1930s. Unempl@yment ‘levels rose to uiiprecedented
p@stdepressmn levels Are these e’vents causally related?»

1




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

workers?

This monograph reviews trends in clerical employment
over the last 30 years in a search for indireci cvidence 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 corn-
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.

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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Overview 3

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

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

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

i4
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4 Overview

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.

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 individual
clerical occupations in some detail. The clerical occupations
are divided into relatively homogeneous subgroups and both

demographic composition of the occupation and speculation
on the past impacts of technological change. Chapters 2 and

same basic data. Chapter 2 concentrates on overall trends

id



Overview 5

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

Chapter 4 investigates the determinants 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

cluding chapter, the findings are reviewed and more global
interpretations are offered of the determinants of clerical
employment levels, both past and future.

Overview 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

ib6
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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 1980s.? 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



CLERICAL EMPLOYMENT PROPORTION

E gp-

g 2N E S

g 01-
A
4009 —7

Lj _

E D.BE =

o ://
z;zi %

0.03 -
0,02 /
0.01 -/, /
0 LLLL /
| 1940
ERIC



8 Overview

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 & 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. 1t 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.*

19
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Overview 11

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 atiach 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 begmnmg 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.

to whlch clerical JDbS are alsc) female _]C)bs. 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-
tuniiies 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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14 Overview

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 Aﬂtorr;aﬁon?

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,
meciianical 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
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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

26 - |



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 rio reason to think that the absolute
technical potential will be realized. It is also well known that
vendors and those responsible for implementation decisions
within firms have a self-interest in being optimistic about the
capabilities of office automation.®

Technological change in the office has been occurring for
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 omne-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 be 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

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.
Demestic  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-

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.® 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-
fice sutomation market, actually furloughed workers for the
first {ime 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
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Table 1.1
Domestic Consumption of Micro-, Mink, and Mainframe Computers, 1960-1984
| le:r(ts T Mmﬁ | anﬂames é=
Percent Percent Percent
Yer  Uis  change Ui chge Ui chug
1960 NR NR NR NR 1,79
196 M M MM LW 508
1982 NR NR NR NR 1410 45
1963 NR NR NR NR 4,200 210
1964 NR NR NR NR 5,600 13
1065 NR NR 260 NR 5,350 45
1966 NR NR 18 4.1 67,250 35
1967 NR NR 0 510 11,200 545
1068 NR NR 1,080 500 9,100 18,7
1969 NR NR 1,70 63.9 6,000 =341
1970 NR NR 2,60 4.0 5,10 50
1971 NR NR 2,800 6.9 7,600 13
1972 NR NR 3,610 2.9 10,700 UK
1973 NR NR 5,110 46 14,000 0
1974 NM MR B,880 6.5 360 -6

Ll

MENT i N



1975
1976
1977
1978
1979
1980
1981
1982
1983
1984

5,100
25,800
58,500

115,660
160,000
250,500
385,100
735,000
1,260,000

2,140,000

NR
405.9
126.7

97.7
38.3
56.6
53.7
90.9
71.4
69.8

11,670
17,000
24,550
29,550
35,130

41,450
44,100
47,820
45,420

72,130

314
45.7
44.4
20.4
18.9

18.0
6.4
8.4

-5.0

58.8

6,700
6,750
8,900
7,500
7,200
9,900
10,700
10,600
9,985
9,875

SOURCE: Computer and Business Equipment Manufacturers As
Book, 1985, p. 87. Data for 1984 from telephone conversation.

sociation, Computer and Business Equipment Marketing and Forecast Daia

NOTE: Micros, $1,000-520,000; Minis, $20,000-3250,000; 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,

T
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it is very difficult to talk about diffusion of systems which
are still experimental

Computers today are being interconnected in what are
known as local area networks (LANSs). 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
nindering 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 modems 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
~hange in process or product technology. Process technology
refers to the machinery and equipment and the associated
production techniques which are used to praduce 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 technology 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-

determined by the nature of the technological change itself,
but also by the conditions in the firm and industry where the
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technology is applied, the overall economic and regulatory
climate, and other factors.

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.

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

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 1.6

POTENTIAL. EMPLOYMENT IMPACT OF OFFICE AUTOMATION
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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 iznicreases. These changes
are summarized in the income elasiicity 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.

39:
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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
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-

companied the mainframe revolution.

Third, quality of output changes are also very likely with
new office technologies. This is partly because the relevant
decisicns 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 sirice 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

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
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 frcin the CPS from 1972 to 1982,
but the change to the 1980 Census occupational classification
systemn in 1983 renders the data noncomparable at that point.
This problem is explored in chapter 2. If there are changes in

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

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.

2
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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
datu 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.

3. These data from the Current Population Survey are not adjusted for
all changes in definitions of occupations over the years. In particalar, the
change-over to 1970 Census definitions in 1971 shows up a5 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.

43



O

ERIC

Aruitoxt provided by Eic:

QOverview 33

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 suggests that computer vendors have so

gerated their capabilities.
7. Honeywell (1983) survey, Table 24.

the last 25 years. But prices have come down 50 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

35
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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

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
in selected occupations. Both chapters use the same sources
of data, but the focus is very different. Chapter 3 looks to

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

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

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
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 aliering the way work is done. These subtle
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changes cannot be adequately 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 tredeeff

1nepprepriate ehanges in elaes;f;catien of the ]eb perheps
from clerical to managerial, or from technical to profes-
sional. If there is no aeeompanymg 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 irlterpreting broad occupational trends, but it re-
mains a serious source of variation in reported etatlstlee 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-
time work mereases in a parneular eeeupatlcm? In most
leldualS are each werkmg helf—tlme 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-
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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 Administrative Support Occupations in 1980
Number
Subaf}‘rnup ~ employed  Percent
Administrative support occupations.....,.... 16,851,398 100.0
SUPervisors ........cv0ieverrnsanesee... 1,056,710 6.3
Computer equipment operators ........... 408,475 24
Secretaries, stenos, and typlsts eeirieenee. 4,656,955 27.6
Informationclerks .......cc. ocnviiaas 894,178 5.3
Non-financial records pro:essmg frrseaaens 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. ......... 308,650 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 31
Miscellaneous ...........ovvvveveennnn.. 3,296,780 19.6

SOURCE: 1980 Census of Pnpulatmn

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

ol
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Table 2.2
~ Detailed Admlmstfaﬂve Suppnrt Qccupaﬁnﬂs in 1980
Tnta]

Dcr:upaﬂnn employment

Admlnlstratwe support occupations................. 16,851,398
Supervisors of admin. support workers ..... feraeaaen 1,056,710
Supervisors, generaloffice.............o.cuirnnnn. 631,337
Supervisors, computer equip. oper. ............... 42,142
Supervisors, financial recordsproc. ............... 157,409
Chief communicationsoper. ............... caeens 66,765
Supervisors, distr., sched. & adj. clerks ....... ceeas 159,057
Computer eqmpmem (8] 17 1 (6 ) ¢ J 408,475
Computer operators ................... cerrerens 384,392
Peripheral equip.oper........................... - 24,083
Secretaries, stenos& typists ........................ 4,656,955
Secretaries ...........iiiiiniiianens .-... 3,870,582
Stenographers . .. freseeaan Cersesaes 85,785
Information clerks cens . . 894,178
Interviewers ......... . . .o . ‘e 134,002
Hotelclerks .........cvviiniiieieinnnnnns 61,217
Transport. ticket & reserv agents C e teeaaaeas 99,449
Receptionists . ......o0ii s iiniesienreennennn. 516,498
Informationclerks,n.e.c. ..........cvvvrnn..... 83,012
Non-financial records processors ................... 965,107
Classified-adclerks............coveverennnnnn.. 13,552
Correspondenceclerks .............covvvernnn.n. 19,309
Drderclerks 311,321
Personnel ElEl‘kS Creeeees fereens cens 75,235
L;braryclerk,s,.@@..nn.ug...,,, ceeens 140,731
Fileclerks..... 277,592
Recardsclgrks S tareesaesaecisaesaccirtatsecsen 127,367
Financial records Processors ..........vcvvvennnnrs. 2,254,084
Bookkeepers & accountingclerks ................. 1,827,890
Payrollclerks.........ootiinnninininnnnnnnnnn.. 159,292
Billingclerks ...........ccviiiiiiiiiinnnnn, 129,380
Costandrateclerks. .......................o.0ts 85,855
Billing, posting, calc. mach.oper.................. 51,667
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‘I‘stﬂe 2.2 (cont.)

43

Total
Occupation emplnyment
Duplicating, mail, office machineoper............... 58,671
Duplicating machineoper........................ 18,822
Mail and paper handling machine oper. ............ 7,052
foicemachinenper TLE.C. it ninnncnnnennnn 32,797
308,690
292,165
7,604
8,921
773,826
267,035
256,593
167,973
. e 82,225
Matenal reccxrdmg, sched. & dlstnbutmg ...... sess... 1,662,256
Dispatchers ........iiiiiiieie e rarrnn 94,830
Production coordinators .........ccevmenrnnrnnn. 254,625
Traffie, shipping & receivingclerks................ 481,958
Stock&inventoryclerks. ..............cc.0vunnn.. 570,906
Meterreaders.........ovviinirinrnnnrsnnennnn. 41,407
Weighers, measurers & checkers ...... feeeaas 72,040
Samplers........ccoinvnriintenenns 2,542
Expediters cees . .. 106,146
Material recording, n.e.c................. . .. 37,802
Adjusters & investigators . ..........vriiinrinnnnn. 515,666
Insurance adjusters, exam, investigators ........... 163,586
Non-insurance investigators & examiners........... 243,616
Eligibility clerks, social welfare................... 24,128
Bill and account collectors ........ G esrrrrieaeanas 84,336
Miscellaneous admin. support occupations ........... 3,296,780
General officeclerks............................ 1,648,934
Banktellers ......... .. ..o iiiiiiiiiiiiinens 494,851
Proofreaders ... cens cenn 27,321
Data-entry keyers . . ieeaaa 378,094
Statlstlcalclerks.......”.”gg,.r.,...,g,i.”.é..“ 139,174
‘e . . 206,695
401,711

SDUREE IQBD Census of ngulatmn
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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. *

Non-financial records processors include such occupations
as personnel clerks, classified-ad clerks, correspondence

o4
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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. 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 cver 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

O
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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.

4 -\m\
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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
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.

support occupations are the most uniquely female of any oc-
cupational group. Over three-fourths of all administrative
support personnel are feinale. 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

o7
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Table 2.3
Employment by Oceupational Group 1980

Totl  Percent  Totdl  Pereent -

Occupational Group male mle  femgle  femsle  Tot
Allemployed persons 16 years and over ... 56,004,600 574 41634665 426 97609385
Executive, admip, &maﬂagenal 08 0vvis 100,304 697 30047 03 10,133,551
Professional specialty oc. .. o 6133500 510 S8E45%6 490 12,018,007
Technicians and rela Edsuppﬂrt 0. LEMOG2 %63 L0389 487 298.9%
SaleS 00CUPRLONS . vovvvvvvinirennn SOBBG64  SL1 AETIA 419 0760057
Admin. support, 0CCUpations............. 30432 09 1906 T 16,851,398
Servlcegccupatmns,.........,i...,m“ IR0 40 1451845 90 12609425
Farming, forestry, and fishing occ. ........ 2406989 856 442689 144 2811258
Precision prod., craft, and repair oce....... 11,616,225 922 950 78 12594175
Mach, Dper_assemblers andmspec_urs___ 54851 599 364627 400 9084988

Transportation and material moving occ. ... 4,415 9.1 Mg 79 4389412

Hand, eq'uipi clean., helpers, and labor ..., 3504760  79.9 580,183 201 4384943

SOURCE: 1980 Census of Papulahcm
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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

60
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Table 24

1380 Employment by Qceupatioal Group, by Race mnd Spaish Orign

Occapationsl group

——

_T_ntil __Whlté Pe:ggn_t. Black _PEI‘E&EI ﬂpﬂe‘ Pen:eut

o

Employed persons 16 yearsand over, . 97,619,355 84,027,375

Executive, admin, & mansgerialoce. . 10,133,551
Professional specialtyoec. ... 12018087

Technicians & related supportoce, ... 2982051

Farming, forstry, & fishing oce, ... 2,811,258
Precision prod., eraft, & repairoce. .. 12,904,175
Mach, oper,, assemblers, & inspectors 9,084,068
Transportation and materil

Hand, equip, clean. helpers, and labor 4,384,943

9,336,266
10,731,198
139,619
8,598,463
14,361,460
9,165,973
143300
11,249,214
T.141, 863

3,665,248
38,47

B6.1

021
B9.3
6.8
9.
864
ni
6.7
B3
7

8.5
784

9,334,048

#7141
23,648
U184
468,364
1,635,881
1,156,19%
182,190
834,947
1,256,932

363,210
E1416

94

48
6
83
48
9
I
6.3
64
138

128
153

5456887

VAN
43,180
111,%0
193,003
§9.593
B8, %41
24458
To4, 835
§10,193

260,724
413,628

Siﬁ

31
19
18
4]
49
10
ul
6l
94

59
9.3

1,689,070

178,893
108,39

RN

141120
265,988
263,673
36,46
141,760
159,008

28,567
51326

17

18
16
3l
14
L7
A
L]
Ll
18

0.7
12

SOURCE; 1980 Censs o Population, )
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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 cut-
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.

represented relative to their numbers in total employment are
mail and message distribution and material recording,

predominantly held by women.
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Table 2.5
198[1 Emplnymen‘xt of Administrative Support Occupaﬁuns, by Sex

7T°E‘il, Pereent
Occupamsstion Mile Female female
Admjnisyehapport 0=—cupations.....,..... 3,854,322 12,997,076 71.1
SuperviSggitin. suppe—rt act;upmicms viive. 559042 497,668 47.1
Suptrvigiigneral off=3ce...... - . 276,927 354,410 56.1
Supelvis0omputer &==quip. oper, 29,750 12,392 294
Supervigtifnancial re==cords proc . 80,237 77.172 49.0
Chief comicationse——per. ............... 43,867 22,898 34.3
Supervigodstr., scheme=d. & adj. clerks .. .. .. 128,261 30,796 19.4
Compute Qiment opec—ators 167,320 241,155 59.0
ComPugRators ..« . ...... . 158,038 226,354 58.9
P:ﬂ?heiﬂlmulp OpErAEEOr . . .. vvcveennrnses 9,282 14,801 61.5
Sﬂzrelﬂne§,mmﬂ& typist—rs | Ceiees 77,017 4,579,938 98.3
Secretipdt oo ee — ..., e 47,334 3,823,248 9.8
StentBrai.. ... e i 7.944 77,841 90.7
1 21,739 678,849 96.9
Infg@&'ﬁi@nmtks Pristt o s assrersisrrsaesas 130,617 763,561 85.4
Intervipgt... e eeirseeeeiiiaaa. 29,420 104,582 78.0
Hogel Qe o teaaarenes R 19,461 41,756 68.2
TransBgdl ll:kct& fééf-ﬂ agents . s 42,288 57.161 57.5
Receptigih... - .. ... 21,698 494,800 95.8
Inf‘grr!\a;;ihnclerkh n,E L 17,750 65,262 78.6
Non-fin8nlitords pfm:essmg P 219,735 745,372 71.2
ClagsiFigdilderks . . . 3,031 10,521 77.6
CorreSpeoilive clgrks . . 3,568 15,741 81.5
Ordef Ui e v iisr a ot iiiiniricnsnens 101,450 209,871 67.4
Pergonglitls, . - 2,476 65,759 874
Libeary s, ...... . . 26,437 114,294 81.2
File clStgsun oo - -\, 56,242 221,350 79.7
Records gilt,,.. .. R 19,531 107,835 84.7
Financitl rgaliprocessing=g ........ veeerae.. 262,465 1,991,619 88.4
ngkk\\@;@eu&uccaurﬂl@g gl:rks Crriaaesaes 187,657 1,640,233 89.7
Paygollgdd,,, . ..... — et eeaereirieaeeany 26,670 132,622 8313
Billing tel... .- e 14,360 115,020 88.9
Cosgany fiderks. ... —- 27,124 58,731 68.4
Billizig ol cale, i‘n&!gi‘h. [3) 57 6,654 45,013 87.1
Duf:hgslll’]§, il office m===achineoper. ........ 20,209 38,462 65.6
Dupiicaignnthine opex=r. . ......... ceeeees 7,338 11,484 61.0
Mai] st piwhandling = mnach. oper......... 2,662 4,390 62.3
Office madiroper,, le==.c. ............... 10,209 22,588 68.9

ERIC

Aruitoxt provided by Eic:
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Table 2.5 (cont.)

iy
T

, ,71:‘,'““5" A Percent

Occupation Maile Female female
276,148 B9.5
265,938 91.0
2,711 35.7
7,499 84.1
. 544,730 229,096 29.6
Pnstal C!:rks ................................. ..171,524 95,511 35.8
123,414 33,179 12.9
AR, 548 79,425 47.3
. A1,244 20,981 25.5
Material recording, sched. & dxsmbutxﬁg ......... 1,0190,956 571,300 34.4
Dispatchers .......ovvivicnnnnsincnnenrnsons . 65,262 29,568 31.2
Prnduttmn ;unrdmamrs .IAZ 086 112,539 44.2
368,404 113,554 236
Smc:k&mvenmry clerks. . - - 372,561 198,345 34.7
Mgterreadgrs.!.,,,..ii........,,..i....““..s.'iIES 4,239 10.2
Weighers, measurers & checkers 26,348 35.6
Samplers. ... ..ol ii e, 1,157 45.5
Expediters .. . e . 57,242 5319
Matenslremfdmg,nE,,u:.““.i!,.;ii,....iiii.,SélQ% 28,308 74.9
Adjusters & investigators . ........c....00000. ... 194,432 321,234 62.3
Insur. adjusters, exam., investigators............ £5,179 98,407 60.2
Mon-insvr. investigators & examiners............ 91,665 151,951 62.4
Eligibility clerks, social welfare..... 19,744 81.8
Bill and account collectors ........... 51,132 60.6
Miscellaneous admin. support occupations ........ . 555,257 2,741,523 83.2
General officeclerks . . feans . 295,683 1,353,251 82.1
Banktellers ... .....ccvtiinirinrrnernncennens . A3, 386 451,465 91.2
Pmnfreaders,!,!.,!..........,,!”....““ .... 5,711 21,610 79.1
ves.... 28,617 349,477 92.4
tistical ceeeeeass.. 34,829 104,345 75.0
Teachers® aides . caiaae ...15,131 191,564 92,7
Admin. SUPPOFL, MLE.C. .. v avvvrraresnnrassss. 131,900 269,811 67.2
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While it was shown earlier that there is little variation in
the overall proportion of minority workers employed in
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 Adnustraive Support Occupations by Race and Spaish Origin

Subme% Tl
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Table 2.7
1980 Employment of Females in Aduministraive Support Occupations, by Race and Spasish Origin
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Supervisors, distr,, sched.

Gadi ek, 30796
Computer eguipent operators. ... 241,15
Computer operstons .......... o 61
Peripheral equip. ﬂper 14,501
Secretaries, stenos & typists ..., 4,579,938
Secretancs 184
Stenographers ..o TLHA
{471 SUR 1/ 1 7
Informationdlerks ..vvvvienenn. T3 58]
[GIEMVIEWETS ..o TSR
Hntelclerks,m';“‘m.i._m,!._. 41,756
Transport, ticket & reserv. agents.. 57,161
Rfceptlumsts..,”,m,“wm 494,800

Information clerks, 1.8, ... 65,262

40,52
14,707
10,583
10,42
19,261

550
20239
189,058

2,54

4,115,720
3,507,644

g1l
540,575

667,964
8.2
NS
8]
435,24
H813

Nugher PEreznl N_umber Percent Number Pement Number Percem
LOOSIe 92 395460 46 20500
S48 103 051 4 AL
BT W07 1545 44 49
L8 10 o4 23
AR 6 268 14 1482
124 142 4 3l 4]
49 133 LA 40 M
ANy 1 4 sm
B9 18 1066 47 4%
LM 120 49 22
W0 1 100 41 504
FACR I T VA 1 B T
146 95 I8l 11 1e4
0,70 153 4080 60 13819
6569 86 4L 54 10X
0 02 s s 1m
18 8 1 18 847
48 12 349 60 LT
DAY T6 B 5T SRS
B0 128 3lE 4% It

B.5
8.0
8.1
08
i1

R

819
R
8.7
8.9
9.7
8.7
06

B1.5
3.3
04
Bg
3.6
B0

16

14
14
20
19
04
L]
21
11
20
12
10
21

o

SLET PR TS oo ter oy

0o

14
L5
Ll

[

12

12



 Non-financial recosds ﬁrcu:essing o
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B:llmg. posting, eale. mach. aper...

maclu = apzr
Duplicating rnachme ﬂpEl’. T
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19,622
115,00
7
50

38,462
11,484

4390
11,568

276,18
265,08
21l
1499

15,9
93,511
LERNL
1428
2091

E16.397

0478
1301
17196
54709
91,60
171,80
91,108

| B34 48
152630
117410
10239
51,04
1.5

30,359
8,99

3,686
17675

2830
ERE
211
6,549

169,374
6,611
28,636
61818
17,307

1

0.l
BL.8
B8
1.2
B34
X
8.0
2.1

91
B3.5

0o ¢

.9
il

%9
14

840
LY
B.7
B4
BT
93
13
635
8.3
7.l
B3

6,1
1,531

il
3410
38,887
(LI
]
41

5L
1459
3,78
13,085
291

130

64
14
1.7
120
103
Il
103

44
40
80

! 18

9.
119

163
6.8

|2
163

14l
14
132
b6
Ik
19
1.3
l64
140

0

10

552
11615
149
434
14917
53
451
2.0
571

M

1481
234

AV
5l

0
L2

12,49
12,189
3
109
9,136
108
o8
4010
| 046

b
3
15
55
5
i
6.1
50
34
3l
40

i

41
54

54
45

34
6.1

43
44
3l
19

40
31
15
5l

50

1

148

152
2,610
| 473
1,765
4310
2001

1,93
6419
101
1,869
328
1,238

162
15

2
435
1602
1495
9
4
31
1,74
i
L340
i

18
4
10
13
11
14
)
19
17
.6
1.5
.6
1]
18

2
14

12
19

09
09
11
04
16
18
04
17
1]

SLLIDAIE g inamisoipovam ey

- BE



 Tabled7eont)
White Black Hispanle Aslan
Tota] Pﬂlmber Percent Npmbgr _Percent Number Pe_‘n;gut _Number Pe_rcen_t

Material recording, sched,

RASOUUNG oo STLO 45098 849 G40 112 N 54 B4 1S
Dispatchers ..o 29568 B715 810 108 98 LB 40 o1l
Productioncoordingtars ... 112519 941 %66 1050 99 55 49 I§m 1S
Traffic, shipping & receivingclerks, 11355 %6051 5.2 1310 107 748 46 148 13
SockEimentoryclerks......... 198345 161081 B4 B 16 9B 50 AW 14
- Meterreaders.. oo, aeee - R0 36 BT 10 19 43 0 05
Weighers, measurcrs&zhctk:rs 64 UM B4 AW M4 1B 6T n 09
Samplers 157 1,028 887 10 95 § 4] 6 08
Bxpediters ooovovvvinininn, ST Q08 BT R I 246 43 w13
Materialrecording ... 28008 287 B0T 4015 142 2 17 moou
Adisters&imvestigators.......... 2024 6580 68 408 B B 49 63 20
Insur, adjusters, exam,

IVESLRIONS. v SBADT BLBD R BB B4 3% VT 1 W
Non-insur, nvestigators

REXINES oo, IS1SS1 16098 BRI 10665 1290 T3 48 2866 19
Eligibility elerks, social welfere.... 19744 1455 733 o194 198 97 28
Billandaccountcolleetors ... SLI3 43565 B2 54 107 M 58 8 12
Miseellangous admin, support

Coeupalions v LIS 2IMNZOBRL MBSO 6L 57 BT Al
Generalofficeclerks ..o, LI L1206 832 167500 14 80 55 e 0
Bnktellers .o 45465 OIS BBD WBOTL O R 49 g 18
Proofreaders .o..ovvovninn, 216100 1947 900 136 1l 5% 16 W14
Data- emrykzyers coe o MOATT 205 ML B 163 256 62 13006 18
Statistcal clerks. ..o 104345 B60I0 BRI LOW LS 464 44 L8 1
Teachers' mdes OIS 17180 68 NS 65 AT 14 4B 1
- Admin suppor Rec......n 208 201 BI 29545 0 e 45 s 19
SGURCE 1980 Census of Pnpula jof, u‘ D

L]

BLETIWE Y 3o iy



Employment Patterns 61

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
cessors, and overrepresente,. among 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.

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.
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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cant Thar mvestlgatmn is clear]y beyond the fm:us of thlS
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

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.
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,*

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 (i.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

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).®
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

3
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Table 2.8

Employment In Clerical Oceupations, 1950 to 1980
Employment
Dec‘upgﬂﬁn_nj ile 1950 1%0 197 1980
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ERIC

Aruitoxt provided by Eic:

Computer & peripheral equipment operators .........

Duplicating machineoperator..............cc.oouon

Keypunchoperators .........c.vicviiacnvnnes

Tabulating machine operator. . .

Office machine, n.e.c, ........
Payrol] and umekeepmg clerks vaas -
Postal clerks. .

Proofreaders . .

S:crelanzs .

Stgﬁngfsphers . .
Stoek elerks and stnr:kegpers [
Teachers’ aides, except school monitors. ...... R
Telegraph operators ... ... .

Telephgne np;rstﬁrs

Typxsts

Nmspeélﬁed:l:ﬂealwnrkers

5,520
75,091
9,725
9,788
65,697
216,164
12,708
11,754
77,965
1,005,968
323,785
109,956
429,424
274,089
6,105
34,811
363,472
69,807
60,534
80,915
253,633
1,185,206

868

2,023
14,392
169,000
26,937
21,352
112,901
242,872
17,171
15,822
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1,539,017
325,307
143,922
283,486
384,115
17,804
21,064
374,495
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547,923
44,548
328,399
1,610,020

124,684
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290,119
B,685
38,669
165,815
321,263
29,940
22,735
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2,875,826
400,890
265,431
136,197
482,259
139,790
13,052
433,739
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1,041,804
41,410
506,677
862,3%4

391,909
17,971
382,118
3,345
39,864
218,387
315,111
27,321
41,343
536,963
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483,183
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580,979
207,391
7,604
314,674
152,841
799,561
29717
1,163,635
1,880,102
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Table 29 |
Employment ln Clerical Oceupations, 1950 to 1980
Ranked by Lerel of Employment In 1980

Empluyment
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Payroll and timekeeping €lerks ....vvvvviisiiinninns
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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 emplecyment 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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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,

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-
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cupations are messengers and office helpers, calculating
machine operators, and telephone operators. All appear to
be office technology-related deciines since the communica-
tions and computing capabilities of modern offices have
rendered these jobs less essential than in the past.!!

CPS Employmeni from 1972 1o 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 1982.12 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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period of three or fgur 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 senes collected on different occupational classification
systems. The table shows the annual average employment
estimates for 32 clerical occupations from 1972 to 1982.'3
Table 2.12 shows the same occupatmnal data ranked acccrds
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
per year thmughcut 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
carlier. 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.
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Payroll and timekeying clezies ..., ...._., 185
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Table 2.12

Employmen i Clerical Occupations, 1972 to 1982
Rankel by Level of Employment in 1982

Employment (in thousamasds)

Occupational Title 197 1973 1974 1975 1976 1977

Clerleal workers ..............oooiieee. 14,30 14667 15,199 15,321 15,788 16,372
Secretaries ......... . i 2,9 3,088 3,218 3,281 3,428 3,470
Bookkeepers .. 1,5 L673 1,706 1,709 1,712 1,754
All other clerical warkers 1,39 1,331 1,388 1,375 1,444 1,587
Cashiers ... . % 1,060 1,127 1,200 1,280 1,354
Typists . .. 1,04 1,040 1,046 1,035 995 1,020
Receptionists .............c0ninvnnneeres 4% 450 465 468 511 542
Computer and peripheral

EqUIPHIENt OPErALOTS . v v s v v rnnss 19 220 251 302 205 311
Estimators and investigators, n.e.c. . M 334 374 389 423 459
Banktellers ................... 29 329 356 356 378 416
Shipping and receiving clerks. .. .. 45 461 469 433 446 474
Stock clerks and storekeepers ............. A0 478 493 479 499 505
Counter clerks, except food . 31 352 350 331 359 349
Teachers’ aides, except school mamturs 20 232 253 292 325 326
Statisticalclerks......................... 30 301 328 331 342 363
Keypunch operators ... 28 255 251 253 279 284
Telephone operators. .. 3% 390 393 348 343 347
Fileclerks.......... . Chaisaaiaas 21 287 279 238 274 280
Fnstah:lgrks,,”,“,,..,,,“,!”.i,!,,!,i. 20 303 205 293 291 271
Clerical supervisors, n.e.c................. 200 184 231 228 239 229
Mail carriers, post office .......... ees 271 268 268 254 244 244
Expediters and production controllers . ..... 1% 202 201 214 210 219

k8

1978 1979 1930 1981 19§
17, 2=07 17,953 18,473 18,564 18 466
3646 3,792 1,944 3917 1,84
1.Ez61 1,945 1,942 1,961 1,96
1.7=905 1,818 1,899 1,956 1,87
1434 1,512 1,592 1,660 1.68
1.0==50 1,038 1,043 1,031 942
Gl 614 644 675 672
i3 465 5315 564 588
de==50 506 545 540 570
jz==g 303 542 569 561
qems9 493 515 525 49
i=36 539 544 528 497
I==3 369 358 360 an
Je—48 357 391 381 37
=4 408 396 370 365
=7 279 271 248 364
== 7 333 323 308 283
b4 312 332 315 27
=72 264 291 269 271
=7 241 245 250 2710
2==3 256 247 242 264
im—g 244 238 254 257
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Payroll and timekeepingclerks ........... 185 200 206 =202 211 231 245 241 237 231 224
Insurance adjusters, examiners,

and investigators .. .......... et 109 114 127 1 E153 159 172 173 178 179 191 200
Mail handlers, except post cfﬁce 129 134 148 1 E345 140 149 164 i70 168 175 182
Billingelerks .................. 149 166 158 1 (145 140 157 170 164 165 153 154
Ticket, station, and :xpfess Bgeﬂls - 130 118 123 1 K138 126 132 131 148 144 148 154
Library attendants and assistants ....-._.. 138 123 135 1 F146 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 B8 92 93 B9 99 99 102 105 115 110
Collectors, bill and account . 61 59 64 73 66 73 80 77 81 93 87
Stenographers ............ . " 125 107 104 l= 501 101 84 96 78 66 74 66
Enumerators and interviewers et 39 49 53 -~ 44 49 55 54 61 87 58 53
Bookkeeping and billing

machme OPErators. ... .....oau 02, an 69 57 59 = &0 49 53 47 59 52 49 42

&9

ERIC

Aruitoxt provided by Eic:

suiaed wauiopdug

6L



80 Employment Patterns

Table 2.13 shows the C__PS clerical occupations sorted by
the annual rate of chang-—e over the 1972-1982 decade. This
list is remarkably similamz to the earlier 1950-1980 rate of
thange listing in table =—2.10. Once again, computer and
peripheral equipment ope=rators experienced the most rapid
rate of increase of any <l-_erical occupation, although it was
only about half the rate sS=10wn for the 1950-80 period. Bank
tellers and insurance adjussters, examiners and investigators
both edged ahewd of teac =hers’ aides in growth rates during
the more recent decade. T his reflects the fall-off in the rate
of growth in teachers’ aide=s as employment growth in educa-
tion as a whole faltered « due to funding difficulties and a
reduction in the student pssopulation.

Other clerical occupatio—ms showing relatively rapid growth
during the 1972 to 1982 d-_ecade include cashiers, estimators
ind investigators, and rec—eptionists. All three of these oc-
wpations involve direct customer contact and probably
would fall into the ‘“=hard to automate’’ category.
Messengers and office helrmers emerge as a relatively rapidly
gowing clerical occupatiorn in the 1970s, which is in contrast
With their declining emplcoyment from 1950 to 1980. The
wmber of bill collectors Encreased at 3.6 percent annually
diring the decade, and mz=ail handlers except post office in-
weased at 3.5 percent. One—e again, there is no obvious inter-
petation that emerges fromsm the listing of clerical occupa-
tions that grew more rapidEdy than average during this recent
decade.

At the other end of the d ¥istribution, the declining occupa-
tions, stenographers and te=lephone operators are joined by
bookkeeping and billing msmachine operators in rather rapid
decline for the 1972 to 19532 period. Small annual declines
wre registered for typists, postal clerks, mail carriers, and
stock clerks and storekeepe==rs,
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Employment in Clerical Occipations, 1972 ta ¥l
Ranked by Relative Change 1972 to 138]
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Table 2,13 (cont)
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Bookkeeping arncd billing machine op>erators would appear
to be another clerical occupatiorma impacted by the
microprocessor rev olution. As microccomputers have bewme
more widely distribbuted, increasing at—tention has been pid
to creating accournting software that werill run on the micros.
This has undoubtedly impacted the num mber of bookkeging
machine operators . What is not clear is whether it hasim-
pacted the mimbexr of people doing tl==e bookkeeping work.
Since they are not doing it on a spec=ial purpose devic, it
would no longer e appropriate to c=all them bookkeging
machine operators , however, and the jeob titles are very likely
changed.

The declines ixa postal service emmnployment reflet a
multitude of inffluexnces (including cons-4iderable technological
change) aimed at xnaking the postal sservice more effident
~and competitive, particularly since it was made ‘‘indepn-
*. dent”’ of the government, The superieor growth in employ-
"ment of nonpostal mmail handlers appes=rs to indicate thatthe
postal servicestill Taas a way to go.

The occupations that show near ze—ro growth duringthe
decade are also inateresting. File cler_ks and billing clerks
showed almostno growth from 1972 te 1982. Both suffered
from recessimary employment declEnes that wiped out
earlier gains. tmight be tempting to cemonclude that theseoc-
cupations also were adversely impac=ted by technological
change, but it will become apparent —in chapter 3 thatthe
truth is not that sizmaple. Let us turn nc>w to the questions of
trends in the nmber of females and m=inorities employedin
these clerical occuprations.

Demographic Trendls in Clerical Emplo.-yment

Clerical work has been prototypical  ‘‘women’s work” in
recent decades, particularly for certaims clerical occupatios.
Table 2.14 shows the employment of £emales in clerical oc-
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Table 2.14

Female Clerical Employment, 1950 to 1980

Femnle ggnp]nyment

Occupational title 1950 1960 1970 1980
l‘:leﬁulwnrkgrs 4,187,825 6,509,421 10,186,279 14,909,130
Bank 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 1,638,220
Cashiers . . 192,872 392,374 738,946 1,373,336
Clerical assxstants, sac;al welf‘are 0 0 1,001 19,744
Clerical SUperviSors, M.€.Co.ve s e e erersnrsnnrrannnnnns 18,499 27,006 51,438 139,652
Collectors, billand aceount . .......oovieirieernnnnsns, 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
Expeéiters and praducﬁan controllers .. ; feaasans 13,421 20,199 48,851 147,603
. . 99,439 127,580 313,247 251,476
Iﬂsurance adjustzfs. exam rxt;rsi &: mvesngamrs fareeeas 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. . . ... e 16,596 24,306 57,075 79,425
Messengers and office helpers feirrareaas ceaas 8,302 9,198 11,932 20,981
Meter readers. uﬁhty eerrreraveecnes 952 1,394 883 4,239
Office ma eeessisaaaas 120,544 241,840 433,711 634,577
Bookkeeping & bxllmg machme aperatur 24,445 48,214 60,197 32,543
Caleculatingmachine .. .........ooit i ansnnsn, 18,961 38,199 33,889 15,885
Computer & peripheral equipment operators .......... 653 1,319 36,377 209,524
Duplicating machine operator...........o.ounevivn.. 2,941 5,928 12,341 10,633
14
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Keypunch Operators ... .oovvciiiinccnnnuascnnncnns 61,122 123,157 260,393 336,980
Tabulating machineoperator..............c..ccoviunnn 3,923 7,901 4,297 2,019
Officemaching, N.e.C. ... .. ciiiiriinenernrnnnnnncns 8,498 17,122 26,195 26,993
Payroll and timekeepingelerks ....................... 28,630 66,818 114,130 162,302
Postal clerks. . ceriens . 23,969 41,731 97,586 103,210
Proofreaders e reeereeees 8,063 il,811 22,406 21,610
Realestale appraisers .. ..vvevenrrrnnacrersnraocreess 0 0 895 4,900
Receptionists ........ ceesieeans 68,682 152,886 306,495 510,447
Secretaries ... .. 958,357 1,494,311 2,807,147 4,001,211
Shipping and receiving clerks. e aeiaeaaiareanaeean 21,134 25,892 63,530 120,964
Statisticalclerks. .. ... .o ininnaenn.. . 55,970 81,972 170,605 231,195
Stenographers . 413,945 271,289 127,589 83,649
Stm:k clerks and stmekeegﬁs . 31,284 58,3191 109,619 191, 172

o 3,436 8,990 125,805

7,542 4,760 3,777

347,025 358,632 409,613

7,801 16,642 37,901

33,622 521,201 980,955

5,219 8,341 12,003
116,201 171,938 322,284 871,262
777,957 1,139,408 648,457 1,541,713

_aL’!URIZE DEt:éﬁiiisﬂ f:EﬂSiJS Dgta were adjusted for consistency by the authors.

ERIC

Aruitoxt provided by Eic:

sutanied wuatsfopduwg

58



86 Employment Patterns

cupations from 1950 tc 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 womet.

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 percerit of secretaries are wolrien, 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 th p oportion nearly
trrpled 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 stereutyping of jcjbs hewever It may sirnply

elerlcal te.sks, combmed with the lowermg of berrlers 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-
duets do nc:t melude separate figures by race. Thus it is

rrurlorlty employment in clerleal oecupetlcjns over time.

Table 2.18 displays the percent rnmorrty employment in

" the CPS clerical occupations from 1972 to 1982, with oc-
eupetlons 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

K force (1 e, private seetcr), are also over ZD percent mrnc:rlty

7



 Tabeld$
Female Employment in Clerical Occupations, 1950 to 1960

Ranked by Lewel of Employment in 1980
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SERRAnE i e k] 1434 111 200,141 4,001,211
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[nsurance adjustess, examingrs, & investgators ... 1013 6,340 27,19 8,556
SEROGAPHES .o mes  w wmw 61,60
Mail handlers, except pistofiee. .. ccovvvivvian 16,3% 24,106 31,003 1943
Tickel, staion, ANd EXPUESS BN o oovvvvvsvevniroc 1801 16,642 13l ner
Evumerators and inerVewers ... B:48 L1 IR 1 s
Collctors, il and aceommt ...ococovvrviviviine 30 6,804 19,105 a0
Mail eartiers, POSEORTIEE vvvecrniens i 3,510 4433 20,88 AL
Bookkeeping & billng machine operatars ...+ UM B4 60,157 L,
Dispatchers and startes, Vel .o.vvvveiiinnns 3035 5161 10,510 29,568
OMCETBEHIE DA, +vvvvvvonvivrrecssansesennss B4%8 1712 26,196 159

PrOOftEAdErS oo B,063 11,811 2,406 21610
Messagers and office heloets .oovvniinnirinsss B0 9,198 11,932 1091
Clerical assistants, social welfare,,....covovviininnss 0 0 Lol 19,14
Colculaling MAChN v evvciisinsersnensiniinins 18,31 3,199 3,889 15,885

Duplmaungmaehmenpzratnr 1941 5908 12,41 10633
PRI . B R L

Real S APIRISEES 1, ovovvev v cnsereisinnrnes 0 0 B3 4,900

Meter readers, Utlty, oo 95 1,394 B3 410
Telegraph OperatOrs ..vovvisiniiniininnninn 1,542 4,760 ym Al
Tabulating mAchine ODEFAION. . o.vovvvvvvrvnsisne oW 4297 it

_ ————— —

SOURCE: Decennial Censts, Data were ajusted for consistency by the authars,
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 Table 2.16
Female Employment in Clerical Qccupations, 1950 to 1980
Ranked by Relative Change 1950 to 1980

el

jercnt
Occopationsl e~~~ LU 19 1980 cange

Computer & peripheral equipment Operators ......... 653 1319 1,37 107, 5 211
Insurance adjusters, exaniners, & mves_ﬂgaturs ....... 1,013 6,940 2,199 $8,536 18.]
Teachers' aides, except school monitors, ... R ' £ §,9%0 125,805 193,007 144
Typistsii;i“”i”iiiw.i..“...m ,,,,,,, TR | ¥ 7 521,01 080,95% 760,581 I
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Table 2.17 7
Percent Female Employment in Clerical Oceupations

%

Fercent Iem;le empluymgnt

Qﬁ:iil?iﬁﬂ!!ﬂ,! title 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1932
Secretaries . 99.1 99.2 99.1 99.0 99.1 99.2 99.1 929.1 99.1 992
Eet:ptmnxsts, . 96.9 97.4 96.7 96.2 96.8 96.9 97.2 96.3 97.3 97.5
Typists .. 266 962 966 @ 96.7 96.3 96.56 96.7 969 953 96.6
Keypunch ﬂpersmfs cerans ; 80.9 93.2 92.8 93.5 932 956 95.3 959 935 94.5
Teachers' aides, except schcml mgmm % . ..... 893 90.4 90.4 91.3 90.9 93.4 92.1 93.4 93,7 929 92,5
Banktellers .........ccoviviivenscannansas 875 89.9 91.5 91.1 51.1 90.0 9.5 92.9 22.7 93.5 92.0
Telephone operators .. .. Cherreeianaes N 95.9 93.8 93.3 94.4 95.3 94,2 91.7 91.8 92.9 21.9
Bookkeepers............ . visasseeans 87 88.3 89.2 87.8 90.0 9%.0 9.7 91.1 9.5 91.1 9.18
Biilingelerks caaes B3.0 873 86.8 87.1 87.8 88.1 90.1 90.2 §8.2 87.7

86.7 87.7 8741 87.7 87.0. - 87.1 87.9 86.6 86.2 - B6.B
92.9 87% 915 9318 92.3 86.7 89.5 90.0 878 85.7
92.5 93.2 93.0 890 9.6 904 934 BII 85.1 84.8
: 86.3 85.1 864  85.5 44.7 85.7 86.6 B5.4 83.8 84.5
82.1 79.6 81.1 Bl.4 833 796 7535 76.7 76.7 75.9 830
72.2 775 749 736 752 755 814 81.0 B1.0 821

File clerks .. ..
Enumerators and
Payroll & timekeeping clerks

terviewers ...

Statisticalelerks . .............. ceee 10, 68.5 731 74.5 75.4 75.6  76.1 78.8 78.0 80.3 B1.6
Library attendants and assistants . vean 752 779  79.1 8.6 816 80.3 80.8 794 776 82.2 81.3
Allclerical WOrkers ...........cvcencennsnes  715.6 76.6 716 77.8 78.7 78.9 79.6 80.3 80.1 80.5 80.7
Allotherclerical workers .................. 70. 704 728 74.1 76.9 75.3 76.0 764  77.1 76.9 77.9

76.2 778 75.8 75.4 77.8 77.2 779 734 76.4 76.4

.- Counter clerks, except food ;
61.2 < 65.1 66.4 67.1 659 632 71.3 70.5 70.8 72.2

Clerical supervisors, n.e.c. ...

Computer & peripheral . : o .
- EQUIPIENt OPEFALOFS .. 2 verasnenressss 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 ©37.9 . 460 . 52.1 516 -47.9 . 517 59.5 56.4 634 62.1

susye Juawioduwg

Estimators & investigators, n.e.c. ........... 43.4 j~49!5 4712 449,’ 4.6 S1.0 534 S58 562 546 SB4. T

1%a
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Insurance adjusters, examiners,

and investigators . . 34.3
Ticket, station, & express agents . ... 31.B
Mail haridiers, except postoffice ............ 43.B
Expediters and production controllers........ 23.1
Dispatchers and starters, vehicle . . 163

Stock clerks and storekeepers ..
Postal clerks .
Shipping and recei ng clerks
Messengers and office helpers. .
Mail carriers, post office.........

45.6
38.0
44.5
30.2
24,2
25.2
28.0
15.9
23.7

1.5

48.0
3%.0
46.2
28.0
18.5
30.2
30.0
17.1
26.3

8.7

51.3
42.7
50.7
30.0
21.6
25.1
31.7
17.3
29.6

,,,9,'1

50.6

42.6

49.7
34,0
20.2
30.8
31.8
19.5
28.0

9.5

51.5
40.6
49.4
32.1
30.9
1.2
32.2
228
28.7
11.4

55.5
44.4
50.3
8.1
35.5
31.9
34.4
21.3
315
10.3

57.5
45.7
47.3

34 o
32.5
354
21.6
27.6
11.1

58.1
47.3
47.4
40.9
38.3
34.8
37.9
225
26.8
15.7

56.5
47.4
47.3
424
38.2
36.8
35.1

23.5

170

SOURCE: Current Population Surv:y
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Percent Minority Employment in Clerical Occupations

Percent minority emplnyment

Occupational title 1972 19731974 1975 1976 1977 1978 1979 1980 1981 1982
Postal clerks . 196 216 218 252 265 262 247 239 242 264 269
File clerks ... e 180 197 210 208 204 204 234 210 216 229 212
Mail handlers, except pﬁst Ejfft: . cee. 19.5 16.1 21.1 18.9 20.3 21.1 19.1 18.6 23.0 20.6 20.9

Keypunch DpEfslﬂl’S..,. crerresrzesaaseans. 15,5 17.0 17.3 16.0 18.1 17.9 18.3 23.0 21.8 19.4 20.3
2 23.6 228 19.4 19.4 16.9 18.1 17.1 19.6 19.2 20.1
17.9 15.8 18.4 16.0 17.2 20.7 18.5 16.3 19.6 19.1
13.4 13.8 13.8 13.9 14.5 16.2 17.2 15.5 17.8 17.4
12.4 12.6 13.4 13.9 14.0 12.5 16.8 15.8 17.2 17.3
11.6 i1.5 11.6 12.4 12.3 12.8 14.4 12.4 13.1 16.1
10.7 13.4 10.4 14.2 16.2 11.0 12.7 13.2 14,5 16.0

susaned yuawiojdug

r:ampmer & peripheral

equipment operators ...........c000000... 10.2 11.6 11.8 10.5 11.8 11.6 13.2 13.0 14.0 15.8 15.5
Bookkeeping & billing machlne Dpzratars 7.1 13.8 10.2 8.3 11.5 13.3 10.5 14.0 14.3 14.3
Mail carriers, post office 12.4 12.4 14.3 12.4 10.3 9.4 10.7 11.5 13.6 14.0
Statistical clerks 11.1 10.5 10.1 12.5 11.2 11.7 12.3 14.0 15.1 14.0
Shipping and receiving clerks 14.4 14.0 11.7 13.2 13.7 14.8 13.6 14.1 14.7 13.8
Stenographers...... 11.3 9.7 8.0 10.0 12.0 10.6 13.2 15.6 13.5 13.6
All other cler 13.6 10.8 10.9 11.1 * 117 14.3 12.7 13.3 13.5 13.1

Ticket, station, & express agents ...... 6 6.0 9.9 10.3 11.3 10.9 11.7 9.7 9.3 9.5 13.0
Estimators and investigators, n.e ceeaa. 49 7.3 8.4 8.6 8.7 9.3 10.6 10.1 10.7 10.6 12.8
Cashiers Ve 8.0 7.8 1.9 8.5 9.2 8.8 10.6 10.5 10.8 11.8 12.8
. All clerical warkers . 87 .-93 9.4 9.4 9.8 - 9.8 10.5-. 11.0 11.1. - 11.6  11.B
Collectors, bill and accaunt : 50 52 63 113 78 85 115 8.1 7.7 108" 115
Enumerators and interviewers .............. 7.7 122 132 116 104 . 93 159 100 151 " 155 - .11.3
Clern:al supennsgrs, n.e.c B [0S | 9.3 7.4 8.8 10.5 9.7 " 11.3 1.8 . 12.0 10.8 - : 10.7
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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 tlmek&pmg clcrksi P X1 ] 6.6 6.9 7.0 7.2 7.5 7.1 8.5 8.6 9.5 8.9
Expediters and ﬁmdu n controllers. R N 6.0 7.5 8.1 9.2 8.8 8.0 9.6 9.4 8.3 8.9
Receptionists. . frrrrsgesisrisaiirreas 7.6 8.1 7.8 8.9 2.2 8.1 9.5 8.7 8.1 8.6 8.3
Banktellers...... .- .. 4.9 4.6 6.8 7.1 6.7 7.6 8.0 9.3 8.7 7.6 8.0
Secretaries . freeaaas cees . 52 5.7 51 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 2.1 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
Blllmg :!Erks 6.7 6.7 7.0 6.9 6.5 5.8 7.7 8.6 8.0 10.5 6.5

SOURCE: Current Pnpulatu:m Survey.
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C)ther clerical Dccunatlcns shawmg 20 percent mmcrlty 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
clerl 1 autcmatmn on the emplayrnent outlock fcjr women
and mmorltles have made “gams“ in recent years in the
‘sense that they are taking a higher proportion of clerical jobs
than in the past. But the rumored Jrnpacts of techncloglcal
change on clerical ernployrnent have not emerged from the
“analysis of hlstcrlcal employment data. It is apparent that
the analysis of aggregate data is not sufficient to 1dent1fy the

employment impacts of technological change, exceptin cases

of truly dechmng occupations. We shall see in chapter 4 that -
«,kthere are some good reasons for this dlsappmntmg result '

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

1. 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 bietween the 1980 Census occupational classification
system and those based on the 1970 and earlier Census systemns.

3. For CﬂﬂVEﬂlenCe, 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 understa‘nding

'4 This w1ll beccme clear later in the chapter when the trends in employ-

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

6. See John A, Pricbe, Joan Heinkel, and Stanley Greene, ‘1970 QOc-

;upatmn 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 ccnversiun was publlshed 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

;’prehfﬂmary unpubhshed results avallable for this study

7. Neither of these factors is thought tc mtraduce serious distortions in

_ clerical worker employment figures. In any event, there is no informa-
" tion available with which to make the adjustments at the speclfm occupa-

» tlonal level

: 8 ‘Note that this is scme 2.2 million more than reported in the earlier sec-

~'tion"of this chapter. The major discrepancy is the omlssmn of cashiers

_from the earlier ﬁgures

9. This differs only shghtly frcm the 3.9 million repcrted earher

".10. The category of clerical assistants, social welfare was omitted since it

‘ was added i m 1970

" 11. Later in the chapter, it will be shown that messengers appear to be

“making a stmng 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-

upations after 1982.

|t ﬂ\

3. There are some differences in aggregation from the Census data that

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.
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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 emplonent, the demographic com-
position, and speculation on the past impact of clerical
automation on each occupation. The clerical subgroups
from the 1980 Census will be 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-

99
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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.

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

The overall rate of expansion among clerical jobs during
the decade of the 1970s was 32 percent. Other subgroups

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 Occupations
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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 3.1
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104 Analysis of Employment Trends

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
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-
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 Equipment 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 triplec 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

1i5
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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, tk.e 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.* 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
EMPLOYMENT OF BANK TELLERS
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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

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 over 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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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 apg:rznt that it has
been a growth occupation for a long time, with the growth
accelerating during the 1970s. The observations for 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 in 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.

Adjusters and Investigators

The subgroup of adjusters and investigators was shown in
the decade of the 197’65;Haw2ver3 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:» of rapidly increasing job op-
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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.

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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Figure 3.7
EMPLOYMENT OF INSURANCE ADJUSTERS
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1970 and 19§, about o-ene-and-one-half times the average for
all clerical wrkers. T "he results in chapter 2 showed this
group to belfpercent = female, with the occupation of recep-
tionists ove 9 percemxnt female. Black women and Asian
women wendightly le=ss likely to be employed as informa-
tion clerks thin other ==lerical occupations. Hispanic women
were slightlymore like”=Iy to work in this subgroup. The oc-
cupations tbe examiz ned here are receptionists and ticket
and reservalin agents— .

Figure 3)shows t=he long-term and recent trends in
employmentof recepticonists, one of the traditional office oc-
cupations. The upper § panel shows that the employment of
receptionistiias expans_ ded throughout the last 30 years while
the lower pmel demon.mstrates very strong growth in the late
1970s. It wold appeasar that receptionist employment was
hurt by the[%1-82 rec=ession, but the inconsistency of later
data makesidifficult = to determine whether this is a more
permanent frend.

In any e, it is c=loubtful that office automation will
have a subsmtial imp=-act on this occupation because of the
public intendion elem.ment. If an office needs a receptionist,
it indicates it there Eis some degree of public or customer
interface regired. Off=ice automation may increase the pro-
ductivity of e recepti-ionist significantly, but it is doubtful
that the posion woulc=1 be eliminated. Thus this occupation
provides anther example of a clerical occupation which is
likely to beufit from » office automation by making the job
more valuatiand prooxdductive. If there is an employment im-
pact due tonore aggre==ssive automation of clerical functions,

it is likely thtit will beme felt in other less visible occupations.

Figure 3 Jreports the e trends in employment of transporta-
tion ticket ud reservas_tion agents. This occupation shows a
much slowe growth tHehan that for receptionists, both long-
term and shoit-term, TX here was very little growth in this oc-
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Figure 38
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Figure 3.9
EMPLOYMENT OF TICKET & EXPRESS AGENTS
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cupation frore= 1950 to 1970, but it did expand substantially
during the 19~ 70s. The growth in travel during this period is
well known, ~ but so is the growth in automation of these
functions. Th-.€ most prominent example is the airline reser-
vation system... but others show similar trends. Thus, the level
of employmeznt here reflects both increasing consumer de-
mand and inc=reasing automation to improve efficiency. Ap-
parently the EZevel of consumer demand has been stronger
since the emp-+loyment of transportation ticket and reserva-
tion agents commntinues to expand.

Records Proce=ssors, Nonfinancial

According t—o the data presented earlier, this subgroup of
clerical occup=ations grew only slightly faster than average
during the 15970 to 1980 period. It was also just about
average in the= proportion of female employees and above
average in the proportion of minority female employees. In-
cluded in this =subgroup are detailed occupations such as file
clerks, order c—=lerks, library clerks, and personnel clerks.

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

The employssnent of library attendants is shown in figure
3.11. This is a= occupation that expanded rapidly from 1960
to 1970 and the=n stagnated. The lower panel shows that there
was a sharp r=dse 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 1984 indicae te that this decline is continuing. While there
have ben adv-ances in automation that bear on library
clerical routine=s, there has also been a reductionin the
general public stapport for libraries in the last few years. It is
likely that botEa have impacted the employment lvels of
library derks.

Materid Schedeeling and Distributing Occupations

This cerical ssubgroup includes such occupations s stock
and inventory clerks, shipping and receiving clerks, produc-
tion coordinators, expediters, dispatchers, and meter
readers, As a g=oup these clerical occupations expanded by
21 percent froms 1970 to 1980, only about two-thirds as fast
as al cleical weorkers. Many of these occupations involve a
factory or wareehouse environment and whether for this or
other remons, tEaese jobs tend to be held by males. Inchapter
2 it wasshown +that this group was only 34 percenifemale,
However, it w—as also reported that black females and
females of Sparaish origin were more likely to workin these
occupations than white or Asian females.

Figure3.12 dasplays the employment trends for stock and
inventorycderks , the single biggest occupation in thegroup.
Stock cliks hawre had a slow but rather steady growth over
the last Jyears according to the upper panel of figue3.12.
The lowe paned demonstrates the cyclical sensitivity of this
occupation with. the declines in employment during the reces-
sions 0f 1973-75 and 1981-82 very apparent. Employment of
stock clerks app-<ars to have dipped by 10 percent during the
severe 1%1-82 re=cession. This is atypical for clericaloccupa-
tions, bit woumld not be remarkable for operatives in
manufacturing.

Shipping and  receiving clerks are represented ii figure
3.13. Thesame general cyclical pattern can be seelin the
lower panel of £his figure. The declines are roughly coinci-
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Figure 3.11
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Figure 3.12
EMPLOYMENT OF STOCK CLERKS
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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

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 =arly 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
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Figure 3.13
EMPLOYMENT OF SHIPPING CLERKS

CENSUS DATA, 1950 TO 1980

L L

EMPLOYMENT OF SHIPPING CLERKS

136



Analysis of Employment Trends 127

Figure 3.14
EMPLOYMENT OF SECRETARIES
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earlier, 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

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.

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 the example of book-

keepers it would be logical to e»: .2t some reduction in
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Figure 3.15
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Figure 3.16
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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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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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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 last 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
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

level will be used to explore the determinants of clerical
employment levels within a macro environment.
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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 concenirate 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
Clerical 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 expiain 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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142 Determinants of Clerical Employment

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-

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 GNP—aggregate demand
in the economy—drive 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-
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
point 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 ouiput. If productivity growth outpaces ihe
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

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.* Later in this
chapter the past and current trends in office automation will

in determining employment has been noted, the focus of this
chapter is actually on occupational employment trends by in-
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

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
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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-
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 inuch 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
_urrent Population Survey (CPS), is presented in table 4.1.¢
nce occupational structures tend to change slowly, the
napshot presented here will provide an adequate overview

g2 90

f 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

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. Occupztional Profile
1982 Percent
employment of total
Occupation (thousands) enmiployment
Professional, technical, and

relatedworkers . ..........chenee- 16,952 17.0
Managers, officials, and pmpnetars 11,494 11.5
Sa]eswarkersi...i.,iiggi,..ig;.g. 6,580 6.6
Clericalworkers .........c..vvveneen 18,446 18.5
Craft and related workers R 12,271 12.3
Operatives . ...vvvvncnreecnnnscaces 12,807 12.9
Laborers, exceptfarm .............. 4.517 4.5
Serviceworkers..........c.0neensn- 13,736 13.8
Total, all accupatmns G rieaseecens 99,528 10G.0

SDURCE Caleulancms by the authnrs based upon data fn:m the Current Papularmn
Surve_}i

due to omission nf some Bcgupatmnal detall and rﬂundmg 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 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 Qf the table.
Table 4.2
U.S. Industry Profile
1982 Percent
employment of total
Industry (thousands) employment
Agriculture ............. . 00viinnns 3,401 3.4
Mining.........c.coviiiivininnnns 1,028 1.0
Constructon . ......vovirtinnrnnsnsn 5,756 5.8
Durables .... ; e 11,968 12.0
Nondurables ..... e 8,318 8.4
Utilities .........cciviviiviiinnnss 6,552 6.6
Wholesale trade .. 4,120 4.1
Retailtrade ............ccviininnns 16,638 16.7
Finance .......... .. 6,270 6.3
BeIvVICES ... . it i 30,259 30.4
Public admmlstfatmn e eeaecaeaaeas 5,218 5.2
Tatal ........ 99,528 IDOD

S0URCE: Calculations by the authors based upon dsts from the Current Papulgtmn
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-
durabk‘? but rather specific products like autos, dishwashers,
- Fhe dlversn:y of occupations within the clerical field
was 1;3 strated 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.
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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

large number of clerical workers even though it had a
relatively low staffing ratio for clerical workers, provided its
total employment was large enough.
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Table 43
Occupational Staffing Ratios by Industry for 1982
Nog-
Dusble  duable Wholessle ~ Retal Publi
Ocoptin Cotoctin g ool Utltls  tde  nde  Fowe  Sers adnitent

Professional and

techmical ... 04 015 00 00 o 002 007 037 0.0
Managers and

admimistrators (.13 008 (.08 0.1l 0.1l 0.19 00 00 0.13
Sleworkes... 001 001 oM 0Ol 0¥ 0N 02 0 1]
Cledealworkers. 008 0.3 0.3 02 00 017 04 08 0.35
Craftworkers,.,  0.55 0.l 0.7 0.1 0.08 0.07 0,02 005 0.06
Opertives ..., 00 03 037 002 0.5 0.4 [l 003 001
Serviceworkers, 013 0 0.05 047 0.06 0.06 001 002 0.3
Laborers, ;

nol- farm 001 0 00 0.03 0.1 0 0.4 05 0

ol Lo';o"xm W0 W0

SDURCE Calc:ulatmns by the authurs based lipéi data fmm tie Curfent Pﬂpufﬂhﬂﬁ Survey

NOTE: Sotne cccupational and industial detail s omitted, Totals and percentages may not add exactly due to omission of soré aecupationa
and industrial detafl and rounding emar,
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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 combined—ser-
vices, retail trade, and finance—account 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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Occupations Employment by Industry for 1982
(in thousands)
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Comstrug. Nod- Wholesale ~ Retal Admin:
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Professional and

ot PO | NS v S . SN 1 A /N | S 2D | T P/ S 37
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gregate demand. The composition of occuptional employ-
ment levels. But if the trend in tota! 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 employmrent 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
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.’
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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

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-

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 ali 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 Empluyment by Industry, 1981

Clﬁrlcal Cumlative
Ity Eoployment  staffig  Pewentof  percenlage (.

employment  clerfeal mo  tolal el fotal clerical

Industry (_thausmds} (homgnd)  (percent)  employment  employment
State and local government and educational services ... 13,068 351 192 114 114
Miscellaneous retall (80 .voccvervrveiinirevinnne 10AT6 2,4% 34 13 2.8
WhHAlESBEHRIE . .ovvevessveisirisniernienes i 13l 29 8.1 U9
1 T ORPPPPPOPRPPP .| 1180 713 6.3 il
Federtl gOVETIMENt .ovvvvecviirisninsnies 1 1,138 4.5 6.l 413
Insurancs {100 011 536 43 5.1
MlSE:“EﬂEﬂIlE BUSIReSS SETVIEES v v vivcriiiinens B 8% 1.5 4.8 1.0

Social services, museums, and

memb:fsmpurgamzauans,”-,,,“..,mm..‘,m 2,155 581 k! 1l 6]
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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
negative—and 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

ferential occurs during recessions.
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Total Industry Employment Growth of Those Sectors with the Most Cltice Employees
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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
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
* jnsurance 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 sector—especially banking,
credit agencies and commodity brokers, and to a lesser ex-
tent, insurance—contributed 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.
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
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
derr.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
procuce 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

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 shoriage of systematic studies of the
employment impacts of office automation. Forecasts of the
employment impacts of office automation are examined
separately in chapter 5.
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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 ouiput or sales (adjusted for
inflation) and divide that by either the number of employees
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 aii in-
put factors on productivity.®

The problems in attempting to estimate 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 level—the aggregate of
all clerical workers—there 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,
apparent. It is logical to expect that aggregate staffing ratios
for clerical jobs will fall if office automation significantly
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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
f‘crerunner and recc)grlized leader in the field Qf‘ cffice

wnrkers in thls sector are clerlcal workers 1 Therefcré, 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 prgductlvny gains for banking, in-
surance, and credit agencies, security and commodity
brokers for the period 1958-1983.'? The data are reported in
index number form to better depict the percent changes in
productivity from year to year. The producnwty 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 may also
provide some insight into their projections.

Cenceptually 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

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 zan be attributed to of-
fice automation. The productivity gains in banking, in-
surance, and credit agencies, security and commodit
brokers, have all tended to lag the average for the total
private nonfarm economy. In fact, productivity for credit
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 a// 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.

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
belnw that Invel Eigure 4 3 repnrt;-; in index nurnber fnrm

As mentioned earlier, the investment data do not report

real terms, whlle flgurn 4.4 relates that new mvestrnent
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 nf 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 ernplnyrnent
after 1966-67.'¢

’T‘here is no dnubt that the finance and insurance industry
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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

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
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-

(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
cant overall productivity gains in finance and in-

signifi
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 p haps the productivity picture would have been even
worse without the gains of office automation in these sec-
tcrs.

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 productiviiy dramatically.
Various trade journals and popular business magazines have
reported stories about successful installations of office
automation equipment, but these repm'ts appear to be
relatively unsystematic and self-serving.’

There are also some rather optimistic projections about
the likely future productivity gains from office automation.
T WO Qf these farécasts will be rewewed in the next chapter
supp@rt cf the posmnn that c:fflce automatmn w111
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; Dlebold 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
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 tihhan one-half the
cost of implementation of the system. Further, IDC states
that this rule of thumbdoes miotinclude the training costs of
implementing office automation. On the ot hher hand, it does
not include any improvemenats in the gquality> of the output of
offices either. IDC cncludes that it is the quality im-
provements which justifythe adoption of office automation.

Perhaps the most eloquennt statement of tIie thesis that the
adoption of information technology, whiclh includes office
automation, does not lead to dramatic prod wactivity gains has
(1981), who are researchers at the University of Southern
California and the University of Arizona respectively. They
contend that while thecost of hardware is falling, the total
cost of electronic computinag is rising rappidly (1981:101).
Furthermore, many ofthe nonhardware costs tend to be hid-
den from normal accoumting procedures used to justify im-
plementation. So thesecosts do not necessarily affect the im-
plementation decisionitself, although they wwould adversely
impact the firm’s actul operating results.

King and Kraemer (1%1:1 O2) find that ‘. . .software pro-
curement, software miintenance, and data rxaanagement and
computing managemen, are all becoming Increasingly ex-
pensive.”’ New positionsand even departmerxats are springing
up in firms to ewlate software, perform system
maintenance, coordinaeam ong different users, etc. It is not
unusual for firms to findthat “‘off-the-shelf* * software is un-
satisfactory for their computing needs, necessitating signifi-

computing becomes more widespread in firmms through the
adoption of persond cormputers, King and Kraemer
(1981:101) think that itwill become increasizagly difficult for
manageinient to track these costs. Users at a11 levels dedicate
some portion of their tine to routine maimtenance tasks.
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Some may eswen develop a persoilinterest in the technolog=zy
which divert_s them from other work.

According= to King and Kraem (1981:101), managemeéren!
seldom knowws the ongoing costof training, normal systércn
maintenance=, or unplanned dowilime that are in fact inctm:1-
red becauss= of the firm’s ilization of informatio:on
technologies— They cite (1981:1()a variety of other studieses
and fragmene tary data which agpr to indicate that the arsn-
nual costs fosx system maintenatrun at least 20 percent ocof
the cost of thm e development of elesystern itself and may evez=n
be much hig=her. They think thcosts due to breakdowns
may be partiE cularly significant iilighly integrated systemns.s.
According tc> King and Kraemer(1981: 107),

. . .whemn systems becomeintegrated and units
become wnore interdependenin a real-time sense,
problemm s in one system oriit can literally stop
progress= in others simply bydisruption of the pro-
cess of 1interaction. As inggation increases, in-
terdeper==dency increases. Tgether, these two
phenoms=<=na result in increa costs.

It was just tt—sese kinds of changsin manufacturing proces=ss
technology tE#hat led to the extxme reliability requirement s
that can impsede the introductioof new technology. Kingag
and Kraemer—7s arguments shoulitot be dismissed lightly.

Finally, it should be mention¢that even some compute=r
vendors are E0t emphasizing coilsavings per se in their atrt-
tempts to sel=A office autemation Vang Laboratsries (1985 &)
makes availa~Ile to potential custmers a booklet about ¢0sast
justification, It stresses the comyxity of the cost justificae-
tion process for office automatin One of the premises 0:of
the booklet ( 1985:3) is that infomtionn technology system:ms
are fundamer—atally ¢“. . .differenifom other kinds of capitasal
equipment iavestments and Shald be treated differentlvty
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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 cassis on improvements in
quality rather than direct cost saving.

Although there appear to be no documented case studies
of the economic impacts of office atomation,'® there is scat-
tered evidence that at least casts some doubt on the most op-
timistic expectatlcns for folce automatmn In general these
operatmn c;f cf fice autcmatmn systems are h1gher than rncxst
people think. If true, these additional costs would obviously
translate into reduced productiity 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 asimplied by the popular
media. According to a natioal random survey by
Honeywell, Inc. (1983), of 1,264 gneral office secretaries
employed in information-intensiv establishments with 100
or more employees, office automation equipment was not
yet in widespread use in many offies. Fewer than one-half
of the secretaries reported having access to an electronic
memory typewriter/word processyr/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 thee results, it should not
be surprising that almost none of the secretaries reported
having direct access to electroic mail, computerized
scheduling or computerized filing while about 15 percent
said that such equipment was locted somewhere in the of-
fice area (1983:111-5).
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These results are surprising in Pajbecause the ssampling
f=rame included only establishmgywith 100 om= more
e=mployees, i.e., predominantly lay establishme=mnts, in
i=nformation-intensive industries,'® exly where one= would
e=xpect to find office automation iy ke. It should also be
r—mentioned that there was a sighifiCapsitive correl=ation in
t -he survey between establishment \Auind the likeliiood of
I—aving office automation equibPmeyt Thus, this repo~xt lends
ss=ome credence to the notion that Vegykw small firmss are us-
i—ng office automation equipment Caputly.

The second reason that office aut,qution may not be hav-
i~ ng an impact on productivity is thy-testment in ele=ctronic
coffice technology may not be S¥mmmous with =actually
* <“automating the office.”’ First, Somportion of t=he pur-
—hases of office automation equibmmt is actually mxreplace-
—nent investment, part of the DofMy gupital require=ment in
t—hat industry necessary to mainf@inpductivity at today’s
L_evels. In other words, all capital egment wears sout and
r—equires replacement, but ordinary gacement inve=stment,
e=ven if it is microprocessor based, isully capital for— capital
ssubstitution rather than office augmtion, or capmital for
L_:abor substitution.

Second, office automation eqUirmt may repressent the
cleepening of capital supporting OFfsworkers rattmer than
c—apital actually replacing labog Competitive  market
oressures may be forcing some firgh adopt electresonic of-
EXice technology to insure their owh gyival. Apart f=rom the
c—juestion of whether electronic officiithnology saveses labor
t=ime directly, there is no doubt that jxrmits more a~«lequate
==analytical support for decisionmaky more timely =answers
t= o0 customer inquiries, more rapid tgwing of firm samles data
=allowing better inventory control, i 1t is simply me ot clear
EZow or if such gains in quality trafgjdirectly into —produc-
Exivity.
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Thir, it appears that the adoption of office automation
may eentually transsform the product being produced rather
than sinply the proc—ess which is used to produce that prod-
uct. Imovative promsducts and services are being designed
becaus electronic c=ffice technology is available to deliver
those services. This —mew production and delivery of services
creates jobs.

Foreample, the market for cash management accounts
now aslly exceeds =5100 billion dollars annually. These ac-
counts are used tce> maximize the interest yield from a
customer’s idle fummds in checking, savings, credit cards,
securitis, and othe=r similar accounts by transferring such
monie to a monessy market account. The customer then
receives one monthlssy statement summarizing the activities in
the axount. MerriB#1 Lynch introduced these accounts in
1978. The point is thez at the electronically-based capital equip-
ment vhich allowed® the development of cash management

automition, yet the= development of cash management ac-
countscreates jobs,

Another example of the evolution of products is the com-
puterizd reservatio—m systems now is use by most airlines.
How much have the=se systems contributed to the growth of
air traffic? Would £ requent flyer plans be possible without
these systems? Wouez1d travel agents be as numerous if they
were ot tied into ceene of the general reservations systems?
Would airlines fly as many passengers? Computerization
may ¢iminate jobs £=hrough automation but it also begins to

duced, thereby creaming jobs.

Theproblem is th==at it is impossible to look into the future
and foesee the epti—rely new products and services that will
eventully become c—ommonplace. Along the way there will
also be failures, preoducts that are either not accepted by
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customers or which prove to Ese technically infeasible. But
surely no one would disagree that major technological
changes such as the railroads, aautos and electricity, to name
only a few, transformed the mearketplace in ways that were
not anticipated at first. Even t#iough 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 mutomation may not produce
the anticipated productivity gaims is the phenomena of added
work. Anyone who is acquaiinted with word processors
knows that it isirresistible to mzake one last revision when the
marginal cost is so low. Those who have utilized electronic
spreadsheet softwvare know that it results in a whole new
world of opportunities for tab-ular and graphical analyses.
The problem is that since the output of offices cannot be

to know how much the new technologies have added to the
effectiveness of the firm.

The expansion of existing werk due to the capabilities of
the technology cannot be dismi ssed as simply the failure of
management to properly conzrol the technology. What
manager is satisfied with the information which he or she has
available for decisionmaking? "The installation of personal
computers taps hidden compuating needs that executives
always had but that there was net 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 foramally designated computer
centers eliminates this roadblock. Suffice it to say that even
the best managers and the best-rmanaged offices take advan-
tage of the lower marginal cost o f computing by utilizing itin
new and different ways.
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The fourth reasonhat office automatic—on may not be pro-
ducing the promised productivity gains s z that there may be
technical constraints inherent in the cw=urrent technology
which reduce its effeiveness. For exampIele, there are severe
hardware and softwie compatibility pro-oblems across dif-
ferent computer Systms. Complaints f~—om firms abound
concerning the curretlimitations of electzronic mail. It is un-
doubtedly true that many firms discover tE-he hard way that it
doesn’t work in the mlworld quite the wesay it did in the sales
demonstration. Thisisa characteristic of - new technology. It
is not totally predicible until someone has found all the
bugs and resolved althe problems.

When direct compter to computémT communications
systems are installed,y in the form of & _ local area network
(LAN), it is still ag pesent a relatively orimitive system. It
may not be possiblefouse the LAN to @occess the large data
bases on the firm’s mainframe compute—er. It may not be
possible to transmitagraph via the netwozerk. While it may be
possible to access awer who is not ot the local area net-
work, the procedurtnay be too tedious @=and cumbersome to
be truly useful inthe transmission Ozef serious business
messages. In short, the allowable trafficac on the local area
network may be verstructured and seVeaerely limited by the
available hardware md software. The » office with instan-
taneous access to andata base around tirthe world and total
communications fleibility still lies some-=what in the future.

Many writers havecompared this stage= in the evolution of
computers to thatof autos in the LE920s. Automotive
technology had alreudy been firmly estab olished by that time.
What was needed, hwever, were the higBi-hways which would
make it possible b effectively utilize = the technological
capability which almdy existed. Accordiiing to this analogy,
computers now med ‘‘pathways’” tac effectively com-
municate across disimilar hardware anesd software systems
before it is possiblel realize their full potential.
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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

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 guality of
work and in the hidden increases in output that are not
plications of office automation for clerical workers hinge on
this issue., What is clear is that these questions have not yet

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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érﬂplayment namely (1) general economic conditions,
(2) changes in the sectoral composition of the eccnomy, 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
Dccurred frcm 1972 tc 1982, using the Qﬁé-dlglt l!ldLlStflES

the next chapter in analyzmg the BLS cccupatlcnal projec-
tions. A formal description of the decomposition can be
found in the technical appendix tD this chapter The reader

cccupatlan emplcyment matrix.

Conceptual Description of Decomposition

Total employment by occupation is obtained by summing
the emplnyment 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
empl@yment trends is the set c:f staffing ratic)s that

in thcse c:ccupatmnal staff‘mg ratms 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 levels—the actual current emplayment in
those industries—but the ‘‘wrong’’ staffing ratios—those
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; cther changes may be
taking place as well.

189



Determinants of Clerical Employment 181

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 mix 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
ratios—but 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
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

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).?° 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

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 percent
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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186 Determiiznts of Clerical Employment

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 a

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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wmgthe 5,000 ws=rical jobs. However, the slow rate of
srowir=1 of urdb anufacturing employment meant that
Hd.00=0 f=er ché#ical jobs were created than would have
Mg czrenied if dm@rable manufacturing employment had ex-
paidec=l #* the s#ime raie as all employment.

Wheeat is pﬁﬁ?xcularly striking in this second set of tables is
chat: s, = -ratios for clerical jobs were falling i in a number
‘ ‘Most interesting are the results for the finance
.. ptobably the biggest user of office automation to

he finance sector has been a rapidly growing sector as
1 by the 37 percent overall growth rate of clerical
3@135 iﬁ that sector versus the 28.8 percent growth rate for all
glerica®™l jobs. Thus, the effects of falling staffing ratios,

whlch alane Would have reduced jobs in this SEc:tDr by 6.9

Lo

up by —the fast gmwth of the mdustry ltself Hﬂwever if the -
industmry had not expanded so rapidly, there might have been
“actual - reductions in employment of clerical workers in the
: fmam:f sector.

‘ three Ejther lmpcrtant mdustrles—utllmes, wholesale trade
-and pl:lbhc administration. The decline in public administra-
tion is - difficult to explain. No one maintains that govern-
ment Enas been in the forefront in adopting office automa-
_tion. COn théfather hand, the postal service has automated a
“great =many clerical jobs in the mail sorting operation. It is
“also tr—ue that government was one of the slowest growing
sectorsss during this time period. So it is possible that govern-
ment amdministrators, when faced with tight budgets and ris-
‘ing demmmands for services, economized more on clerical jobs
-than osther positions. It is not yet possible to provide an ade-
“quate e=xplanation of the fall in staffing ratios for public ad-

ministsration or the other mdustrles Clearly, more study C)f
]these I;;rem:ls is called for.
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In summary, the occupational decomposition u=sing the
CPS data indicates that clerical jobs have at a mminimum
maintained their relative importance in the economy from
1972 to 1982. Infact, both the effects of differential rates of
industry growth and change in staffing ratios were meoderate-
ly positive. Thus, clerical jobs were actually slightly n=aore im-
portant at the end of the period than at the beginnime g of the
- period. This confirms the results in chapter 1 on the omverview

of clerical employment. However, 1982 was a recessi on year
so these results should be interpreted with caution. It is also
‘true that some of the major employers of clerical wevorkers
demonstrated negative staffing ratio trends over this period.
- Finance, generally acknowledged to be the biggest use=r of of-
fice automation today, experienced declining staffin-s ratios -
for clericals during this time period. Similar trencs were
“observed for - clerical employment in utihtles ‘wEaolesale
: trade, and public administration. So it is possible tha=t office

automation is negatively impacting clerical jobs in selected
~ sectors,

Conclusions

The decamposmon methcdalngy of the last section= of this
chapter is an attempt to summarize the three import=ant in-
fluences on clerical employment growth which were Aliscuss- -
ed earlier in this chapter. Since it appears to be IITIPGSEslbIE to .
~directly link office atomation to the productivity g=ains of
_clerical workers, it might be said that this approach l;::c)ks at
the changes in staffmg patterns across industries as - an in-'
dicator of the net impact of ‘technology and other fac# ors on ]
clerlcal ernplctyrnent over the time period bemg examned

‘The decnmpasmgn also has the added advantage that it
puts ‘into - proper perspect;ve the important role=s thatf
economic growth and the changing composition of ind=istries >
play in deterrnmmg clerical employment,. Accardmg —te thls S
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analyi clerical job growthdh is heavily determined by overall
econaic growth. This coneaclusion should not be surprising,
but miy people find it alf t+® 00 easy to discover other reasons
whichprportedly explain e==mployment changes. In fact, not
- only iswonomic growth by ¥ far the most important factor in
~ deteynhing clerical employ=ment, but it appears that the cor-
- relatinmay be growing st=®ronger. If the last recession is a
- precurr of the future, clererical jobs are becoming more like
- other s in their sensitivitwry to general economic conditions.
It fivell known that tHEhe changing composition of in-

- dustyithas tended to favor = clerical jobs. But the peak in the
-inflyere of industry mix aon clerical employment probably

~occurt during the late 19250s and 1960s. During the 1970s,

- indusly mix continued tyto positively influence clerical
~~emnploment but only modem=rately so. It is also true that some
. sectonwhich are heavy emgaployers of clericals have recently
- begunh experience much - slower growth or even absolute
declintin total emplt:symez—m. This is particularly apparent
~ for b pltals and state and H local government, the latter of
Whic::hi the largest 51nglé Emplayer Df clern:als So, even

» gro\v rapldly, there 15 reasﬂ‘an to thmk that mdustry mix w1ll
play abs pasmve role in theme future employment ocutlook for ’

. cleflrgalwarkers than it has = in the past

k srs.?'a\'ul& 1t has alSD béen " moderately p@smve in the last
decadior so. EEQanWI‘ldE, there appears to be little

.._eviden that. office automcmation has negatively impacted

. clericilpbs in the past. Hoowever, it does appear that staff-
ing ralis for clerical workesers are decllnmg slightly in some -
* sectonspecially finance, 2 So, it is at least possible that of-
. fice auhmatiun is raising these prgductivity' of clerical workers
' Sl‘ld he reby c:cmtrlbutmg Eﬁc the falling staffmg ratms in

- thosewtors.
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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
_impacts of office automation. R :

‘The examination of the historical evidence on clerical jobs
- has been a sobering experience. Clerical employment has
,g'rqwn 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. '
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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 1J.S. For an introduction
to that system, see Young and Tice (1985) and Carson and Jaszi (1981).

"2, Edwin Mansfield has spent much of his profes ,onal life analyzing the

economics of technolugical change. For a brief nontechnical introduc- .
tion to this subject, see Mansfield (1971).

: 3 Far a nonteehmcal introductmn to productivity analysis and its rela-

‘4 Slnce the beginnings of the Industrial Revnlutmn, thére 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

commlssmn 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 basg fbr which the hlstnrlcal 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 s and for aggregatmg ,

~the OES mdustry—cccupatlon data.

8 It should alsa be noted that the spemflclty of mdustry deflmtmn
mdustrles themselves In general more detalled clata are available abogt“
manuf‘acturmg industries than nanmanufaccurmg industries.

" 9, Economists have develnped multifactor productivity measures, usual« L
“'ly denoted as ‘‘total factor productivity.”’ Denison (1962, 1974, 1979)
“pmnEEi’Ed the "grgwth accounting’’ appreach in which he attempts to
lsclate the contnbutlon of a varlety af causa;l factczrs such as educatmn,‘
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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 produciivity gains
across all occupations are homogeneous, which means staffing ratios
would remain constant. It is also theoretically possible for productivity
rains 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
measurcs, see Bulletin 2018, Time Series Data Jor Input-Output In-
dusiries: Oulput, 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-preducing 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 respansiblé for the
- U.8. Government’s productivity measurement program. They currently

publish about 129 separate industry productivity indexes. See Bureau of

<. Labor Statistics (1085).

15. The investment data are from the national income and "productacs‘”
counts. See Seskin and Sullivan (1985). : v

16. The trend in'investmeniy 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 - -




O

ERIC

Aruitoxt provided by Eic:

Determinants of Clerical Employment 195

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 ¢conomic variables.

19. The report does not specify the definitioa 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.



TECHNICAL APPENDIX

OCCUPATIONAL DECOMPOSITION

1. Let EiE =employment
i]

where
t=time

i=1,2,3....m occupations

j=1,2,3....nindustries
Then, suppressing the time superscripts until they become
necessary,

iatrix of employment by occupation and industry

Thus E; is a vector of occupational employment, the row sums of
Eiji and Ej is a vector of industry employment, the c~lumn sums of

Eij’

If measured perfectly, then total employment E~ is given by
m n

j

I
Y

i

2. Let EiJ = E
and s; z,g -

Thus &;j 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.,

B | . B
EijieijisrggETE - B f.ETEEu

205

O

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

and the total occupational employment vector as
n
Eii—zET . E (éu . SJ)
]

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 (E)

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

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

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

n 72z 72 72,
(ET }:( ) ET ;(u -sj))
j j
or
E%2 -

o . t .
Althcugh it is easier notationally to use E; rather than
E T = (g . 8. ) the latter illustrates the decompumlon 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 n 8 8 8 n_ 72 g
(ET jg(a,ij ;sj)—ET;;;(Eij,sj ))
n
where ES,;.E L (e . sz) is the occupational employment that
j

would 13;2{15t in 1982 given the mix of industries that actually exist in
B
1982 ] )and 1982’s total employment but using 1972 staffing
fatios Thus, this Iatter expression isa simu]ated 1982 employment
198
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The second component of occupational change is that which occurs
because of differential rates of industry growth. It can be estimated
by

€25 @2 e EE2.Y)

T % i T L

The first component is obviously 1982’s simulated employment
using 1972 staffing ratios, while the second component,
ESZ n (272
ot SRS TR
if borh 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.

Hol

5752' ), is that employment which would exist in 1982

¢. Occupational change due to total employment change
The third component of occupational change is that due to overall

82 n 7 i ) n 99 72 .

(E JE(J]JZ . 57;);57_? :»3: (ezjz.sj ))
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 oceur
if there were no changes in the relative importance of industries or
occupations, i.e., if all occupations would maintain constant
employment shares.

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

then the total change in employment by occupation is:

82 72 _ 82 =82, =82 T8 =

82 _g"2,
1 1
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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

201
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202 Implications of Technological Change

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 based—the 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

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.? 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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Implications of Technological Change 203

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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204 Implications of Technological Change

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'=n on
firms or households where the data are collected.*

BLS Occupational Projections Methodology

Thie 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 comnsistency.
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 assumptmns but accepting the economic interrela-
tions implicit in the Chase model.

The second step in the OES forecasting system is to
develop industry output projections 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
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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-
ticipated 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 mcre 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 the 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

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
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.

51812



206 Implications of Technological Change

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

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 historica! 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 historical 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
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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208 Implications of Technological Change

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

n terms of clerical employment are presented in figure 5.1,
whlle the employment trends for each of those 10 industries
follows in table 5.1. The figure depicts the historical growth
trends, 1967-1982, as weil as the projected growth trends,
1983-1995, Remembez 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.® 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 Sectors with the Most Clerical Employees
Credit
State & Mise. Whole- Federsl Mise, Soclal agencies/  Total Total
local gov-  retail sale gOVEFD- business services/ commodity top 10 all 105
Year ernment trade trade  Banking ment  Insurance services Hospitals musenms brokers industries indusiries
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 113 110 108 121 99 108 122 118 103 115 111 106
1871 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 25 117 153 151 116 127 124 117
1975 137 115 126 147 98 119 157 158 125 128 127 115
1975 139 119 130 151 98 121 168 164 128 132 130 118
1977 142 123 135 156 97 127 183 170 136 140 134 122
1978 148 128 142 164 97 133 204 177 134 151 140 129
1979 151 130 149 173 98 139 225 183 137 161 144 133
1980 154 129 150 181 95 143 239 192 139 168 147 133
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
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1986 153 145 166 207 96 158 319 248 149 220 161 143
1987 155 149 169 211 95 162 333 256 152 225 164 146
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
19%0 164 159 172 225 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 172 172 185 244 929 184 445 31z 166 274 188 169

SOURCE: Calculations by the authors based upon data from BLS.
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212 Implications of Technological Change

clerical jobs will grow at roughly the same rate 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-

reveal that the laggards in terms of industry growth are state
and local government and the federal government. Emy.'~v-
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,

banks, especially in such states as California, and employ-
ment 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 provids. so it is possi-
ble to argue that banking employment will coniinue to grow.
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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 Jevels 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

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-

sector in the next round of projections.

Decomposition of Major Occupational Groups,

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
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216 Implications of Technological Change

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 cmly 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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b1t one of the difficulties with such a comparison is that the
ticeme spans covered are of such unequal length. Figures 5.3
ar—d 5.4 atternpt to remedy this problem by stating the staff-
in._g ratio changes and the effects of differential rates of in-

av~erage annual rates of change. The comparisons are done
ovwer two historical time periods, 1972-1979 and 1972-1982 to
amEmeliorate distortions in the data due to the recession. It
sh =z ould be noted that the unemployment rate in 1979 was just
urzmder 6 percent, virtually the same unemployment rate built
inzto the BLS projections. Overall this approach facilitates a
me=ore direct comparison of the BLS projections with the
hi==storical data using a consistent unit of measurement.

The results depicted in figures 5.3 and 5.4 indicate un-
eq suivocally that BLS anticipates far less impact in the years
aksmead from staffing ratio changes and differential rates of
inexdustry growth than have occurred in the last decade. For
meamost of the major occupational groups, the average annual
razte of change during the projection period tenus to be less
the=zn one-half the average annual rate of change during either
of ~ the historical periods, 1972-1979 or 1972-1982. Again, the
mcoOst important exception is probably the turnaround in the
efBfects of staffing ratios on clerical employment. Of course,
thex= impacts of changing staffing ratios or: cierical employ-
me=nt have been modest historically as well. The analysis in
ch=apter 4 demonstrated this. Nonetheless, it is interesting
th==at staffing ratio changes for clerical workers are predicted
to shift from slightly positive historically to slightly negative
du_-ring the projection period.

B ndoubtedly some observers will find the BLS projections
comminter-intuitive. The presumption by some today is that
che=ange is occurring faster now than ever before, so it is
lucicrous to think that staffing ratios and/or differential

rat—es of industry growth will be less in the years ahead than
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220 Implications of Technolc—ogical Change

in the recent past. But this . is not obvious. Would t he BLS
projections be superior if al 1 past trends were exrapo_fated to
the future? Which of the m_:ajor occupational groups: will be
faster or slower growing th _an anticipated by BLS? "WV hat is
the basis for those expectat=—ions?

One of the ways to minim=3ize errors in forecastingis to pro-
ject modest changes, with t—he goal of at least captur—ing the
correct direction of the trenexds, if not the exact magniztude of
those trends. According to HBLS, staffing ratios are c@anged
only when there is substanti 3al evidence to indicte th.=at they
will change. It may also be= true that to some exterat BLS
‘“leans against the wind’’ bec—ause they have found hiseorical-
ly that technological chanage and other major preajected
disruptions have had far les..s impact on occupationa® struc-
ture than most experts exgected. In this sene thee= BLS
strategy is conservative, Th=1is is entirely appropriate  if the
goal is to provide guidance t—o those making decisions. about
investment in human resov=arces that will have ver=s long
payback periods.

Decomposition of Detailed (P=ccupations,

BLS Occupational Employ=ment Projections

As mentioned earlier, there= are about 1,700 occupations in
the occupation-industry mat=rix of the BLS, butonly those
occupations with 5,000 or mesore employees are report—ed on
the OES tape which was usec= in this analysis of the oc=cupa-
tional decomposition. That r—educes the number of oc=cupa-
tions to 765. Of those, there= are 104 occupations th=at fall
within the major occupationa™1 group of clerical worker=s. The
BLS projected occupational e=mployment growth for a_11 104
of these occupations is reportex=d in table 5.3, The decommaposi-
tion of the projected occupat—ional employment growtFa into
the portions due to overall errzaployment expansion, dif £ eren-
tial industry growth, and s=-taffing ratio changs is also
reported in the table.
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Since thereis such a large ==amount of detail in table 5.3, the
estimates e also reported = in two additional tables. Table
5.4 presents the detailed clermrical occupations ranked by the
level of employment in 19832 in those occupations, while
table 5.5 reports the same ressults ranked by the staffing ratio
changes within the clerical occupations (from positive to
negative). This approach hi@ghlights those clerical occupa-
tions with the largest employsement and facilitates the discus-
sion of thestaffing ratio che==anges anticipated by BLS.

Before poceeding to a diEiscussion of the results for the
specific ocupations, it show=ld be understood that the OES
data are nol directly compars—able to the Census or CPS data
discussed eulier. First, there= is a significant increase in the
number of cerical occupaticons in moving from the Census
and CPS dssification syster=ms to the OES system.?® Second,
the historiul OES data ar—e employer-based rather than
household-tased. So, even w-znder ideal circumstances, there
might be dicrepancies in the:ze employment data because of
differences between employe=r classification of workers and
the perception of the worker ae=of his own classification. Third,
the OES sytem was developesed prior to the SOC, so there is
no way curently to bridge the gap between the systems.
Hunt and Hunt (1985) disc=uss these problems further in
another papr.

The messuge of this analysias is that the detailed clerical oc-
cupations (ffer widely in te==rms of their projected growth
rates and shffing ratio charmnges. The range in the overall
forecast growth rate of the e detailed clerical occupations is
from a plus’.1 percent to mE inus 20.0 percent.® The range in
the staffingratio changes is firom plus 38.4 percent to minus
55.6 percent The diversity in  these results indicates that BLS
is attemptingto capture a varieety of influences on the level of

BLS is unwiling to alter staf@fing ratios from their historical
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Table 5.3 (cont)
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Table 54 (cont.)

Decomposition

m: Véi‘ﬂplﬁ}'ml?ﬂl changes, 1982-1995

Absolute changes

Percent of 1982
_ occupational emp!qyrﬂcni

Differential

Change in  Chang in  Constant  rates of Dilferential
1982 1995 employment empleynent employment  industry  Staffing  Constant  rates of

Oeccupation employment employment 1982-1995 1982.1995  shares growth ratios  employment industry  Staffing

(000s) 000s) (000s) (percent) (000s) (000s) (000s) shares growth ratios

3318 47.4 13.6 40, 2.5 0.3 3.8 28.1 0.9 2

316 442 10.7 317 9.4 0.8 0.4 28.1 2.3 3

3 , 31.5 32,1 0.6 20 8.8 (5.4) (2.8) 28.1 -17.1 .0

Meter readers, utilities . ... 30.5 37.9 7.3 240 8.6 (1.5) 0.3 28.1 4.9 .9
Policy changeelerks . .. 27.6 30.5 2.9 105 7.7 {0.6) {4.3) 28.1 -2.0 13.6
Courtelerks ........o0nnhns 21.3 29.4 2.2 19 1.7 .7 {0.8} 28.1 -17.3 2.9
Townclerks ... 26.0 29,1 3.1 117 7.3 (4.5 0.3 28.1 -17.3 1.0
Weighers. . .. 24.3 28.7 4.3 178 6.8 {2.6) 0.1 28.1 -10.5 0.3
Serviceclerks ., 216 34.9 11.3 43 6.6 0.8 4.0 28.1 3.2 16.9
Transportation agents 20.6 28.1 7.5 363 58 (0.1) 1.8 28.1 0.6 8.9
Credit authorizers ... 20.2 30,5 10.3 511 5.7 0.6 4.0 28.1 3.1 20.0
Checking elerk 18.0 4.7 28) 5.0 0.5 {0.8) 28,1 2.7 -4.5
Trafficagents......... 17.8 4.5 25) 5.0 (0.6) 0.1 28.1 -3.3 0.4
Real estate clerks . 16.6 235 6.9 413 4.7 1.0 1.2 28.1 6.2 7.5
Brokerage elerks | 16.5 20.3 3.8 230 4.6 3.1 (3.9 28.1 18.5 -23.5
Carrentalelerks ............... 16.2 216 54 333 4.6 2.5 {1.6) 28.1 15.1 -9.9
Proofreaders . 16.2 20.6 4.3 263 4.5 (0.4) 0.2 28.1 2.6 1.3
Desk clerks, bowling floor 15.4 17.8 2.4 154 4.3 1.1 (3.0) 28.1 7.0 -19.7
Mortgage closing clerks .. 15.3 22.6 7.2 472 4.3 1.7 1.3 28.1 10.8 B.4
Credit reporters . . 15.3 20.5 5.2 344 4.3 4.7 (3.7 28.1 30.8 -24.5
Insurance cheekers .. .. i4.9 2.4 7.4 494 4.2 (0.3) 3.5 28.1 -2.0 23.7
Safe deposit clerks. . 13.9 18.1 4.2 305 39 0.3 .0 28.1 2.4 .0
Welfare investigators ........... 11.8 12.3 0.5 4.0 33 (2.0) (0.8) 28.1 -17.1 -7.0
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Table 33
BLS Projected Occupational Employment Growth, 19821995
Detailed Clerical Dccupatmns Ranked by Stafieg Ratio Changes
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Balers . . ..viinirmnnnmrrnsnnns 52.6 69.0 16.4 3.1 HS (L.1) 2.7 5.0

Admissions evaluators . 10.5 12,1 1.6 15.4 (1.8) 0.5 4.7

an closers, 45.3 4.0 18.8 41.5 4.2 1.9 4,2

c culation tlerks ‘s 9.5 1.8 2.3 231.8 {0.5) 0.4 4.2

Insurance clerks, except medlcal 10.6 14.6 4.0 37.6 0.6 0.4 39

C,‘l:n:al sup:rv;;nrs . 3 627.4 161.3 4.6 13.4 17.2 1.7

94.6 14.4 18.0 (10.8) 2.7 3.4

131.0 28.7 28.0 3.3 3.3 12

Title sear:hers 7.1 2.0 38.5 04 0.2 3.1

Payroll & nmekeepmg ,,,,,, . 268.8 67.6 EEN 6.6 4.5 22

Mail clerks . . 129.7 31.0 314 1.2 2.2 232

59.0 12.2 25.9 (1.9) 0.9 2.0

12.5 23 2.6 (0.7} 0.2 1.8

44.2 10.7 31.7 0.8 0.4 1.3

20.6 4.3 6.8 (0.4) 0.2 L3

. 260.0 60.2 30.1 1.9 2.2 1.1

Switehboard uper f’r:c:p 281.6 71.9 3g.2 18.5 2.2 1.1

Townclerks . 29.1 3.1 11.7 (4.5) 0.3 1.0

Meterr D. 2 37.9 7.3 24.0 (1.5) 0.3 0.9

General :l:rks office .. 23420 31,0374 695.5 29.7 20.6 17.8 0.8

Trafficagents. 17.8 22,3 4.5 25.1 (0.6) 0.1 0.4

Weighers 24.3 28.7 4.3 17.8 (2.6) 0.1 0.3

Safe depo! 13.9 18.1 4.2 30.5 0.3 0 0

Dispatchers, pulxce.

fire and ambulance ...... . 17. 534 5.5 11.6 134 (7.9} {.0) 25.1 16,5 0

. ] 3254 68.4 26.6 72.1 (3.0 {0.7) 28,1 =1.2 0.3

10.3 1.9 22.2 2.4 0.5) (.0) 28.1 -5.4 0.5

Alloth 1,542.0 321.6 26.3 3424 (14.0) (6.8) 28.1 1.1 0.6
Buukkecp ng, billing

maching Operators, ............ 171.5 221.7 50.2 48.1 34 (1.3) 28.1 2.0 0.8

All other nf!';: machme aperamrs 89.0 121.8 32.8 25.0 8.8 1.0y 28.1 9.9 1

9 109.7 22.8 24.4 0.1 (I 7) 281 0.2 -2.0

40.0 25.5 16.5 28.1 18.1 2.2

14i.6 132.3 20.1 28.1 4.3 -2.3

Secreiaries . 2,988.5 689.8 ¢44.8 98.3 8.1 4.3 -2.3

Court clerks . 294 2.2 7.7 4.7) 28. 1 -17.3 -2.9

Proof machin 59.4 11.9 13.3 0.3 28.1 0.6 -3.4
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Table 5.5 {cont.)

Employment changes

Décumpusxtmn af cmpiugméﬂl changes, 195251995

Absolute changes

Percent of 1952
occupational employment

DifTerential
Change in Change in  Censtant  rates of Differential
1982 1995  employment employment employment  industry Staffing  Constant rates of
Qecupation employment employment 1982-1995 198 shares growth ratics  employment industry  Staffing
{000Us) (DDDs) {000s) {percent) (000s) (0003) (000s) shares growth ratios
Sorling clerks, banking......... . 7.4 i.§ 25.5 2.1 0.1 {0.3) 28.1 1.5
Cheeking clerks .. . . 18.0 4.7 26.2 5.0 0.5 (0.8) 28,1 2.7
Shipping packers. 339.0 63,1 18.6 95.1 {15.2) {16.8) 28.1 -4.5
Messengers...... 49.7 15.8 31.8 13.9 4.6 (2.7} 28,1 9.2
i 7.3 1.6 22.6 2.0 0.1 (0.5) 28.1 0.9
11.8 . 0.5 4.0 3.3 (2.0) (0.8) 28.1 -17.1
364.3 66.1 18.2 102.2 {7.4) (28.7) 28.1 -2.0
ty wnrkers, welfare ...... 31.5 0.6 2.0 8.8 (5.4) (2.8) 28.1 =17.1
Slt:«;k clerks, stockroom
and warchouse................ B27.3 D831.5 156.3 18.9 232.1 0.9 (76.7) 281 0.1 -9.3
C:;r r:mal clerks freernaereeaas 16.2 21.6 5.4 333 4.6 2.5 (1.6) 28.1 15.1 -9.9
5.0 6.0 0.9 18.2 1.4 .0 (0.5) 28.1 0.4
853 104.3 19.0 22.3 239 5.0 9.9 28,1 5.8
728.7 850.0 121.3 16.7 204.4 6.2 (89.3) 28.1 0.9
974.9 1,128.8 153.9 15.8 273.5 2.0 {121.6) 28.1 0.2
seres 234.1 222.7 {11.4) 4.9 65.7 (46.8) (30.3) 28.1 -20.0
unselors, auto cl h . 5.4 5.9 0.5 9.1 1.5 (0.3) (0.8) 28.1 -5.1
Protective signal operators....... 6.9 11.7 4.8 69.4 1.9 3.8 (1.0) 28,1 55.6
Licenseclerks............, 5.7 5.5 (0.2) 4.0 1.6 (1.0) (0.8) 28.1 -17.3
Bookkeepers, hand 884.8 1,042.5 157.7 17.8 248.2 40.4 (130.9) 28.1 4.6
New accounts tellers . , . 67.3 79.9 12.6 18.8 18.9 4.1 {10.3) 28.1 6.0
Policy change clerks .. 27.6 30.5 2.9 10.5 7.7 (0.6) {4.3) 28.1 -2.0
Trafficelerks........ 7.1 10.5 3.3 47.0 2.0 2.5 (1.2) 28.1 358
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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
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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 element—through utilization of

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
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-
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.

““back office’” jobs that do not require direct contact with
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236 Implications of Technological Change

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 rﬂay also be true that the twcsyear projéctinn cycle of BLS

modlflcatmns can always be lnccrpmated in the next round 7
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 1mphcltly, 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.
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Other Occupational Employment Projections

Leontief-Duchin Study

Wassily Leontief and Faye 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

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
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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238 Implications of Technological Change

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 Leonfief-
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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240 Implications of Technological Change

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 S2 and S3 are identical to Si through
1980 but 83 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 52 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, 5S4, adjusts
the level of demand for labor downward (using the cornposi-
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 S4 are used throughout this paper in reviewing the
Leontief-Duchin study,

The Leortief-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
Leontief-Duchin Projected Occupational Growth, 19821995
Major Occupational Groups
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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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Table 57

Leontief:Duchin Projection Occupational Growth, 1082:1995
Detailed Clerical Occupations
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244 Implications of Technological Change

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 frem 500 to 1,000 percent. They also suggest
that several other studies support labor savings of up to 50
percent—Murphree (1981) in a Wall Street legal firm and
Downing (1980). Finally, they cite Karan (1982) as con-
. cluding that word processivg: equipment in one research
organization reduced labg?fﬁ uirements 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

2R .
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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 gains 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 technciogy. 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 (1984:5.31-32).
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

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 investiment 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 occupational 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 misieading 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 I 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
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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
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.
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
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
Jor 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 automation. The review here is limited to the
projections methodology used by Drennan and the impor-
tant judgments and assumptions which appear to drive those
projections.

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

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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tional staffing patterns were obtained from the National
Industry-Occupation Employment Matrix, 1970, 1978, and
Projected 1990 (Bureau of Labor Statistics 1981). In brief,
the occupational employment estimates for these six in-
dustries are 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 199C. 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 hand, 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 ir: 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 accompanied by at least some in-
crease in demand for these services in the future.

Table 5.8
Drennan: Projected Employment by Occupation
in Six Office Industries
(thousands)

Alternative
1970 1978 1990 1990
Occupation empinyﬁientf’ gmgln;mentf empl@{mgnt gmp!ayment

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 ~ lg525

*Bureau of Labor Statistics, U.S5. Department of Labor, The National Indusrr_ys

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. (III,
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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
surance representatives were all suggested by the Life Office
Management Association, Atlanta, Georgia. It is not
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.

forecast, or ‘‘technology morphology’’ as Roessner calls it
(111, 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

Space limitations prohibit reporting the full technology
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year. The market for various types of Al systems will lag that
of voice recognition; but by 1998 we will have ‘‘self-
generating’’ software (I1, 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 sz >nd step in the Roessner methodology was to
develop a wusk 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 (I11, 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

deposit transactions (II, 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 iridicates
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 (v,
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

run as well as the long run.

Table 5.9
Roessner: Percent of 1980-Base Time Required by
Occupational Cluster, Most Likely Scenario for Banking and Insurance

1980 1985 1990 1995 2000

Occupational cluster
Banking
Computation/bookkeeping clerks 100.00 92,75 81.73 63.36 42.10
General office clerks 100.00 92.75 81.56 631.36 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 80.7¢ 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 100.00 92.52 81.57 62.89 42.00
General office clerks 100.00 92.76 81.37 63.28 42.31
Typists/word processor operators 100.00 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: J, David Roessner, Impact of Office Automation an Office Workers, Volume
1V, Appendices, prepared for the Employment and Training Administration, U.5. Depart-
ment of Labor, April 1984, Appendix P, Ruas #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 cluster

1980

1985

19390

1995

2000

Banking

Computation/bookkeeping clerks

Typists/word processor operators

Secretary/administrative assistants

Filing/data entry clerks

Information retrieval/
communications clerks

Mail handlers

Clerical supervisors

Receptionists/telephone operators

Computer/office equipment operators

Tellers

Information maintenance clerks

Insurance
Computation/bookkeeping clerks
General office clerks
Typists/word processor operators
Secretary/administrative assistants
Filing/data entry clerks
Information retrieval/
communications clerks
Mail handlers
Clerieal supervisors
Receptionists/telephone operators
Computer/office equipment operators

5.78
21.45
2.7

7.67
2.86

235
2.09
5.29
1.59
1.99
7.37
.97

15.30
25.99
7.89
9.77
7.36

1.06
1.85
549
1.46
2.95

5.79
21,48
2.75
7.75
2.85

2.34
2.09
533
1.58
1.97
37.20
.97

15.23
25.94
7.99
9.82
7.33

1.06
1.84
5.54
1.45
2.93

5.81
21.51
2.78
1.75
2.84

232
2.08
5.36
1.97
37.18
97

15.27
25.88
8.05
9.82
7.31

1.04
1.83
5.56
1.42
2,93

5.82
21.59
2.85

- 7.99

2,79

2.29
2.11
5.53
1.54
1.95
36.68
97

15.11
25.82
8.30
9.96
7.14

1.02
1.84
5.68
1.38
2.88

5.91
21.89
3.02
B.57
2.71

2.29
2.14
6.00
1.52
1.90
35.20
.98

14.98
25.63
8.7
10.18
6.88

.96
1.79
5.95
1.34
2.72

SOURCE: J. David Roessner, 7Impact aj; Qffice Al;lﬁméﬁt?ﬂ on Office ﬁ’afkers, Volume
1V, 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 5.1
Rogssner: Summary Employment Projections
for Banking and Tnsurance, Most Likely Scenario

T w0 DS Wm0
Banking

Clerizal workload forecast (employees x 1,000) L0 1326 1351 L 201
Petcent reduction due to technology 00 13 16T M5 Al

Clerical workforce required (employess x 1,000) L0 128 1281 L1 B
Average annual productivity gain for cach five-year period. = 1414 2080 366 43R

[nsurance

Clerical workload forecast (employees x 1,000) 24 104 1124 1205 13U
Percent reduction due to technology 0 70 BE BN 0
Clerical workforce required (employess x 1,000) o % 9N TR 568
Average aﬁnual pnjductm ygam fm‘ each five-year period =~ 414 2 242 ) GM 4.158

SOURCE: J, David Roessner, Impact of Off fo ce Aulomation o Office Warkers Volumz 1V, Appeﬂdlces prepared for the Empluymem and
Training Administration, U.5, Department of Labor, April 1984, Appendix P, Runs #1 and 431,

SCELEE U T PE DENO PO, A0 SOV DRl y
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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 (111, 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.'?
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Table 5.12

Staffing Ratios for Selected Clerical Positions in Banking
Based Upon the National Industry-Occupation Employment Matrix,
1970 and 1978, Grouped by Roessner’s Occupational Clusters

Percent change In
Occupation staffing ratios
_(Roessner/BLS) e 1970 1978 1970-1913 -

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 handiers .62 .57 -8.1

Messengers .63 A6 =27.0
Clerical supervisors

Clerical supervisors .73 .80 +9.6

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 elerical ) 64.77 64.50
SOURCE: Bureau of Labor Statistics, U.5. Department of Labor, The National Industry-
Occupation Emplayment Mairix, 1970, 1978, and Projected 1990, Volume I, 1981, p. 289,

0.0

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

21708
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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



Implications of Technological Change 265

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

G 2 7 2
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Technology Assessment (OTA), begins by acknowledging
that past techiiology 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 qucstions
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
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 methcdologic: of these studies are very different, but
they share one important characteristic which should not be
overlooked. Regardless of the miodeling 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.

- .ters
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In this regard it isi:@mportant to applaud the openness of
the work of Leontief-—Duchin, Drennan, and Roessner. An
gvaluation of their ststudies would be virtually impossible
without the explicit regporting of their technological assump-
tions, BLS is currentlpey much less open about their handling
of technological chang_ge. The mathematical decomposition
was used to determin¢  the quantitative change in the staffing
ratios in the industry-ccoccupation matrix. These are the most
visible signs of the = specific occupational impacts of
technological change immn the BLS system. The results showed
that BLS is indeed cha=anging the staffing ratios, but they do
not report the basis foer the judgments which guide the pro-
06ss.

Doubts have betmm expressed about the long-run
technology forecasts of Lcontief-Duchin and Roessner,
especially in determijnizZng the occupational impacts thereof.
Itis not necessary to r=epeat the details of these arguments.
Suffice it to say that it is far easier to calculate simple labor-
savings estimates base==d on engineering concepts than to
specify and quantify thse new jobs which will be created by a
growing, dynamic ecomenomy. Furthermore, if history is any
guide, our abilities to cacalculate theoretical labor-savings ex-
ceed our ability to actu:mally achieve those savings in practice.
Bela Gold, an econommmist who has studied technological
change for over 25 yeix 75, concludes (1981:91) that even ma-
jor technological changz=es have ‘“fallen far short of their ex-
pected effects.””

Absolute declines i total clerical employment for the
foreseeable future ars—e extremely unlikely. Even more
significantly, shaping ; public policy today because of the
chance that clerical jot¥bs may decline in the future is sheer
folly. The most likely s=cenario for the future is that clerical
jobs will grow, but more—e slowly than the average for all jobs.
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NOTE=S

1. For an innoduction to the OES syste=m, see Bureau of Labor Statistics
(1982:135-145),

2. Based athe authors interviews w=vith BLS officials, comparisons
across OESurveys accomplished to da__te are not possible due to the lack
of copsistery in the data. As the OZFES survey becomes more firmly
established,BLS hopes to be able to m—ake such comparisons.

3. For a conprehensive evaluation of t—he DOT, see Miller, et al. (1980).

4. See Huntind Hunt (1985) for a thoresough discussion of data problems
inherent instudying the employmere=t implications of technological
change.

5. The aufers kindly thank Geczsrge 1. Treyz, University of
Massachuses, and President, Regiorzaal Economic Models, Inc., for
constructingthe BLS imput-output ind ustry series and for aggregating
the OES indistry-occupation data.

6. Althoughit was shown in chapter 4  that this was largely because the
clerical-intenive industries appeared to  be immune from the business cy-
cle.

7. The BLSdoes not actually forecast c—sccupational employment growth
at the majorgroup level, but it is still he@@ pful to analyze the projections at
this level of igregationn to provide an__ overview of the system. It also
enables us (o compare those projectissons to the historical CPS data
reviewed inchapter 4.

B. There wie 42 clerical occupations =available for analysis in Census
data and 3201 CPS data,

9 Theré ar 104 clericgj accupatians, *ncluding nine summary mamf

by leVEl of empluyment table 5 4, arld ﬁ,-taffng ratio change,s, table § ,5 .
report the mults only for the 95 detailew=d occupations.

10, In someistances, swch as bank telle=rs, Leontief and Duchin have ac-
counted forfi likelihood that the size —>f the bank will impact the adop-
tion of automtic teller machines, There= is no indication that such an ad—
justment hasbeen made for secretaries_
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11. This brief summary of the Roessnermdhodology does n-x ot do justice
to its complexity; there are actually rmuy parts to each ouof the major
steps.

12. During this same period of time, thee was essentially r=m0 change in
the relative importance of all clerical jobsin banking.
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Conclusions

The objectives of this monograph have been (1) to review
the trends in clericak 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 tizne to bring together the various themes
of the paper.

“The Data Problems

The most obvious conclusion is that the data are insuffi-
cient to makea full and final assessment of the impact of of-
fice automation on clerical jobs. Time series data are not
avaijlable on office mmutomation 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 ira 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
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.
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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 hawe
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
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 office 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 of 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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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
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

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
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 partia! analysis will create false
impressions about the employment imipacts 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.

new technologies must be cost effective and reliable before
they achieve widespread application. The technologies may
appear to the uninitiated 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

and that they will dramatically reduce clerical employment in
banking and insurance during the 1990s.

Our major complaint with the technological assumptions
of both Leontief-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

about new technologies; it seems to be part of the human
condition. But that is no justification to shape public policy

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 einployment 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

el
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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 are wrong,
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The forces of economic growth, the shift toward services,
and the current performance limitations of office automa-
tion technolcgies all argue strnngly against this scenario.

, has slowed. Clerlcals did nat prcve to be as immune from the
~last rocession as they were in earlier recessions, nor are some
of the sectors that are important employers of clericals grow-
,1ng 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
t:he future. We think that the overall growth of clerical jobs
~in the future will be average to slightly below average when
, }c@mpared 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 Autcrnaticn has nct
: m‘anufac:turlng, ‘but these ;obs have not been mx:reasmg m
“ 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 thél[
: grcwth w111 prabably be well belcw average.

As mentioned earlier in this paper, it is definitely easier to -
- provide a"technological explanation for dechnlng occupa-

tion. than grawmg Dce:upatmns There is an important-
: 'message here It is far easier to identify the employment im- v
- pacts of laborssavmg technology than the new jobs which are
created by a growing, dynamlc economy. Technology is only .
- ‘one aspect of economic zrowth, whereas the examination of .-

“ the. potentlal ‘job loss fmm automation and technologlcal

o 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, partlcular—y}
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 possﬂ:ly for bank tellers, there appears to be more em-
phasis on customer service and the quality of that ser!'lce‘
, rather than less.. :

Secretarles fall somewhere between the back-ofﬂce ijS
and those positions which involve considerable gusmmar;;,;:
contact. Therefore, secretarlal erﬂpinyment gmwth may slow -

‘but these jobs will not decline. It is also true that many of

j.hese positions are generalist in nature and: less vulmrable to:

-automation. It seems clear that the secretarles c:f the future -

will require a greater variety of skllls and will utlllze much -
more c:apital ‘equipment than they do today. We think that -
lthe gmwth Df secretanal ijS will be average tc: below
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average, but the absolute 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 tectinological im-
provements or exaggerated productivity claims on behalf of
~ existing technology. In our opinion, current office

technolsgy offers significant improvements in product quali-
- ty and modest improvements in productivity. There is as yet
no empirical evidence of an office productivity revolution

. 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. N
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