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Occupations Included in this Reprint

Communications equipment operators
Computer operators
Data entry and information processing workers
Desktop publishers
Financial clerks
Bill and account collectors
Bill and posting clerks and machine operators
Bookkeeping, accounting, and auditing clerks
Gaming cage workers
Payroll and timekeeping clerks
Procurement clerks
Tellers
Information and record clerks
Brokerage clerks
Credit authorizers, checkers, and clerks
Customer service representatives
File clerks
Hotel, motel, and resort desk clerks
Human resources assistants, except
payroll and timekeeping
Interviewers
Library assistants, clerical
Order clerks
Receptionists and information clerks
Reservation and transportation ticket
agents and travel clerks
Material recording, scheduling, dispatching, and
distributing occupations, except postal workers
Cargo and freight agents
Couriers and messengers
Dispatchers
Meter readers, utilities
Production, planning, and expediting clerks
Shipping, receiving, and traffic clerks
Stock clerks and order fillers
Weighers, measurers, checkers,
and samplers, recordkeeping
Office and administrative support worker
supervisors and managers
Office clerks, general
Postal Service workers
Secretaries and administrative assistants
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Communications Equipment

Operators
(O*NET 43-2011.00, 43-2021.01, 43-2021.02, 43-2099.99)

Significant Points

® Switchboard operators hold 3 out of 4 jobs.
® Workers train on the job.
® Employment is expected to decline.

Nature of the Work

Most communications equipment operators work as switchboard
operators for a wide variety of businesses, such as hospitals, busi-
ness support services, and employment services. Switchboard op-
erators operate private branch exchange (PBX) or voiceover Internet
protocol (VoIP) switchboards to relay incoming, outgoing, and in-
teroffice calls, usually for a single organization. They also may
handle other clerical duties, such as supplying information, taking
messages, and announcing visitors. Technological improvements
have automated many of the tasks handled by switchboard opera-
tors. New systems automatically connect outside calls to the cor-
rect destination or automated directories, and voice-mail systems
take messages without the assistance of an operator.

Some communications equipment operators work as telephone
operators, assisting customers in making telephone calls. Although
most calls are connected automatically, callers sometimes require
the assistance of an operator. Central office operators help custom-
ers to complete local and long-distance calls. Directory assistance
operators provide customers with information such as telephone
numbers or area codes.

When callers dial “0,” they usually reach a central office opera-
tor, also known as a local, long-distance, or call completion opera-
tor. Most of these operators work for telephone companies, and
many of their responsibilities have been automated. For example,
callers can make international, collect, and credit card calls without
the assistance of a central office operator. Other tasks previously
handled by these operators, such as billing calls to third parties and
monitoring the cost of a call, also have been automated.

Callers still need a central office operator for a limited number
of tasks, including placing person-to-person calls or interrupting
busy lines if an emergency warrants the disruption. When natural
disasters such as storms or earthquakes occur, central office opera-
tors provide callers with emergency phone contacts. They also as-
sist callers who are having difficulty with automated phone sys-
tems. An operator monitoring an automated system that aids a caller
in placing collect calls, for example, may intervene if a caller needs
assistance with the system.

Directory assistance operators provide callers with information
such as telephone numbers or area codes. Most directory assis-
tance operators work for telephone companies; increasingly, they
also work for companies that provide business services. Automated
systems now handle many of the responsibilities once performed
by directory assistance operators. The systems prompt callers for a
listing and may even connect the call after providing the telephone
number. However, directory assistance operators monitor many of
the calls received by automated systems. The operators listen to
recordings of the customer’s request and then key information into

electronic directories to access the correct telephone numbers. Di-
rectory assistance operators also provide personal assistance to cus-
tomers having difficulty using the automated system.

Other communications equipment operators include workers who
operate satellite communications equipment, telegraph equipment,
and a wide variety of other communications equipment.

Working Conditions

Most communications equipment operators work in pleasant, well-
lighted surroundings. Because telephone operators spend much time
seated at keyboards and video monitors, employers often provide
workstations designed to decrease glare and other physical discom-
forts. Such improvements reduce the incidence of eyestrain, back
discomfort, and injury due to repetitive motion.

Switchboard operators generally work the same hours as other
clerical employees at their company. In most organizations, full-
time operators work regular business hours over a 5-day workweek.
Work schedules are more irregular in hotels, hospitals, and other
organizations that require round-the-clock operator services. In these
companies, switchboard operators may work in the evenings and
on holidays and weekends.

Central office and directory assistance operators must be acces-
sible to customers 24 hours a day; therefore, they work a variety of
shifts. Some operators work split shifts, coming on duty during
peak calling periods in the late morning and early evening and go-
ing off duty during the intervening hours. Telephone companies
normally assign shifts by seniority, allowing the most experienced
operators first choice of schedules. As a result, entry-level opera-
tors may have less desirable schedules, including late evening, split-
shift, and weekend work. Telephone company operators may work
overtime during emergencies.

Approximately 1 in 5 communications equipment operators
works part time. Because of the irregular nature of telephone
operator schedules, many employers seek part-time workers for those
shifts that are difficult to fill.

An operator’s work may be quite repetitive and the pace hectic
during peak calling periods. To maintain operators’ efficiency, su-
pervisors at telephone companies often monitor their performance,
including the amount of time they spend on each call. The rapid
pace of the job and frequent monitoring may cause stress.

Switchboard operators also may handle clerical duties.



Employment

Communications equipment operators held about 304,000 jobs in
2002. About 3 out of 4 worked as switchboard operators. Employ-
ment was distributed as follows:

Switchboard operators, including answering service ............... 236,000
Telephone Operators ...........cccccceovviiiiiiiiciiiiiiiiiiceccceeeee 50,000
All other communications equipment Operators ...................... 19,000

Most switchboard operators worked for services establishments,
such as employment services, hospitals, and hotels and motels.

Training, Other Qualifications, and Advancement

Communications equipment operators receive their training on the
job. At large telecommunications companies, entry-level central
office and directory assistance operators may receive both class-
room and on-the-job instruction that can last several weeks. At
small telecommunications companies, operators usually receive
shorter, less formal training. These operators may be paired with
experienced personnel who provide hands-on instruction. Switch-
board operators also may receive short-term, informal training, some-
times provided by the manufacturer of their switchboard equipment.

New employees are trained in the operation of their equipment
and in procedures designed to maximize efficiency. They are fa-
miliarized with company policies, including the expected level of
customer service. Instructors monitor both the time and quality of
trainees’ responses to customer requests. Supervisors may continue
to monitor new employees closely after they complete their initial
training session.

Employers generally require a high school diploma for operator
positions. Applicants should have clear speech, good hearing, and
strong reading, spelling, and numerical skills. Computer literacy
and typing skills also are important, and familiarity with a foreign
language is helpful because of the increasing diversity of the popu-
lation. Candidates for positions may be required to take an exami-
nation covering basic language and math skills. Most companies
emphasize customer service and seek operators who will remain
courteous to customers while working at a fast pace.

After 1 or 2 years on the job, communications equipment opera-
tors may advance to other positions within a company. Many enter
clerical occupations in which their operator experience is valuable,
such as customer service representative, dispatcher, and reception-
ist. (See the Handbook statements on these occupations.) Opera-
tors interested in more technical work may take training classes and
advance into positions having to do with installing and repairing
equipment. (See the Handbook statements on radio and telecom-
munications equipment installers and repairers, and line installers
and repairers.) Promotion to supervisory positions also is possible.

Job Outlook

Employment of communications equipment operators is projected
to decline through 2012, due largely to new labor-saving communi-
cations technologies, the movement of jobs to foreign countries,
and consolidation of telephone operator jobs into fewer locations,
often staffed by business support or employment services firms.
Virtually all job openings will result from the need to replace com-
munications equipment operators who transfer to other occupations
or leave the labor force.

Developments in communications technologies—in particular,
voice recognition systems that are accessible and easy to use—will
continue to have a significant impact on the demand for switch-
board operators. Voice recognition technology allows automated
telephone systems to recognize human speech. Callers speak di-
rectly to the system, which interprets the speech and then connects

the call. Because voice recognition systems do not require callers
to input data through a telephone keypad, they are easier to use than
touch-tone systems. Voice recognition systems are increasingly able
to understand sophisticated vocabulary and grammatical structures;
however, many companies will continue to employ operators so that
those callers who do have problems can access a “live” employee if
they desire.

Electronic communication through the Internet or e-mail pro-
vides alternatives to telephone communication and requires no op-
erators. Internet directory assistance services are reducing the need
for directory assistance operators. Local telephone companies cur-
rently have the most reliable telephone directory data; however,
Internet services provide information such as addresses and maps,
in addition to telephone numbers. As the functions of telephones
and computers converge, the convenience of Internet directory as-
sistance is expected to attract many customers, reducing the need
for telephone operators to provide this service.

Consolidations among telephone companies also will reduce the
need for operators. As communications technologies improve and
the prices of long-distance service fall, telephone companies will
contract out and consolidate telephone operator jobs, often to other
countries. Operators will be employed at fewer locations and will
serve larger customer populations.

Earnings

Median hourly earnings of switchboard operators, including answer-
ing service, were $10.19 in 2002. The middle 50 percent earned
between $8.41 and $12.27. The lowest 10 percent earned less than
$7.13, and the highest 10 percent earned more than $14.59. Me-
dian hourly earnings in the industries employing the largest num-
bers of switchboard operators in 2002 are given in the following
tabulation:

General medical and surgical hospitals ........c..ccceeeneninrienenene $10.20
Offices of phySiCIans ..........ccccceiviiiiiiiiiiiiiicccce 10.20
Traveler accommodation . 9.69
Employment services....... 9.43
Business support services 8.37

Median hourly earnings of telephone operators in 2002 were
$13.75. The middle 50 percent earned between $9.86 and $18.35.
The lowest 10 percent earned less than $8.09, and the highest 10
percent earned more than $20.80.

Some telephone operators working at telephone companies are
members of the Communications Workers of America or the Inter-
national Brotherhood of Electrical Workers. For these operators,
union contracts govern wage rates, wage increases, and the time
required to advance from one pay step to the next. It normally takes
4 years to rise from the lowest paying nonsupervisory operator po-
sition to the highest. Contracts call for extra pay for work beyond
the normal 6-1/2 to 7-1/2 hours a day or 5 days a week, for Sunday
and holiday work, and for bilingual positions. A pay differential
also is guaranteed for night work and split shifts. Many contracts
provide for a 1-week vacation after 6 months of service, 2 weeks
after 1 year, 3 weeks after 7 years, 4 weeks after 15 years, and
5 weeks after 25 years. Holidays range from 9 to 11 days a year.

Median hourly earnings of communication equipment operators,
all other, in 2002 were $15.21. The middle 50 percent earned be-
tween $10.79 and $17.90. The lowest 10 percent earned less than
$8.36, and the highest 10 percent earned more than $21.82.

Related Occupations
Other workers who provide information to the general public in-
clude dispatchers; hotel, motel, and resort desk clerks; information



and record clerks; customer service representatives; receptionists
and information clerks; and reservation and transportation ticket
agents and travel clerks.

Sources of Additional Information

For more details about employment opportunities, contact a tele-
phone company or temporary help agency, or write to either of the
following unions:

» Communications Workers of America, 501 3rd St. NW., Washington,
DC 20001.

» International Brotherhood of Electrical Workers, Telecommunications
Department, 1125 15th St. NW., Room 807, Washington, DC 20005.
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Computer Operators

(O*NET 43-9011.00)

Significant Points

® Computer operators usually receive on-the-job
training; the length of training varies with the job and
the experience of the worker.

® Employment is expected to decline sharply due to
advances in technology.

® Opportunities will be best for operators who have
formal computer-related education, are familiar with a
variety of operating systems, and keep up-to-date with
the latest technology.

Nature of the Work

Computer operators oversee the operation of computer hardware
systems, ensuring that these machines are used as efficiently as pos-
sible. They may work with mainframes, minicomputers, or net-
works of personal computers. Computer operators must anticipate
problems and take preventive action, as well as solve problems that
occur during operations.

The duties of computer operators vary with the size of the instal-
lation, the type of equipment used, and the policies of the employer.
Generally, operators control the console of either a mainframe digi-
tal computer or a group of minicomputers. Working from operat-
ing instructions prepared by programmers, users, or operations man-
agers, computer operators set controls on the computer and on
peripheral devices required to run a particular job.

Computer operators load equipment with tapes, disks, and pa-
per, as needed. While the computer is running—which may be 24
hours a day for large computers—computer operators monitor the
control console and respond to operating and computer messages.
Messages indicate the individual specifications of each job being
run. If an error message occurs, operators must locate and solve the
problem or terminate the program. Operators also maintain log-
books or operating records, listing each job that is run and events,
such as machine malfunctions, that occur during their shift. In ad-
dition, computer operators may help programmers and systems ana-
lysts test and debug new programs. (See the statements on com-
puter programmers; and systems analysts, computer scientists, and
database administrators elsewhere in the Handbook.)

As the trend toward networking computers accelerates, a grow-
ing number of computer operators are working on personal com-
puters (PCs) and minicomputers. In many offices, factories, and
other work settings, PCs and minicomputers are connected in net-
works, often referred to as local area networks (LANs) or multi-
user systems. Whereas users in the area operate some of these com-
puters, many require the services of full-time operators. The tasks
performed on PCs and minicomputers are very similar to those per-
formed on large computers.

As organizations continue to look for opportunities to increase
productivity, automation is expanding into additional areas of com-
puter operations. Sophisticated software, coupled with robotics,
enables a computer to perform many routine tasks formerly done
by computer operators. Scheduling, loading and downloading pro-
grams, mounting tapes, rerouting messages, and running periodic
reports can be done without the intervention of an operator. Conse-
quently, these improvements will change what computer operators
do in the future. As technology advances, the responsibilities of

many computer operators are shifting to areas such as network op-
erations, user support, and database maintenance.

Working Conditions

Computer operators generally work in well-lighted, well-ventilated,
comfortable rooms. Because many organizations use their comput-
ers 24 hours a day, 7 days a week, computer operators may be re-
quired to work evening or night shifts and weekends. Shift assign-
ments usually are made based on seniority. However, increasingly
automated operations will lessen the need for shift work, because
many companies can let the computer take over operations during
less desirable working hours. In addition, advances in
telecommuting technologies—such as faxes, modems, and e-mail—
and data center automation, such as automated tape libraries, en-
able some operators to monitor batch processes, check systems per-
formance, and record problems for the next shift.

Because computer operators generally spend a lot of time in front
of a computer monitor, as well as performing repetitive tasks such
as loading and unloading printers, they may be susceptible to eye-
strain, back discomfort, and hand and wrist problems.

Employment

Computer operators held about 182,000 jobs in 2002. Jobs are found
in various industries such as government, wholesale and retail trade,
manufacturing, data processing services and other information in-
dustries, and finance and insurance. A number of computer opera-
tors are employed by firms in computer systems design and related
services, as more companies contract out their data processing
operations.

Training, Other Qualifications, and Advancement

Computer operators usually receive on-the-job training in order to
become acquainted with their employer’s equipment and routines.
The length of training varies with the job and the experience of the
worker. However, previous work experience is the key to obtaining
an operator job in many large establishments. Employers generally
look for specific, hands-on experience with the type of equipment
and related operating systems they use. Additionally, formal com-
puter-related training, perhaps through a community college or tech-
nical school, is recommended. Related training also can be ob-
tained through the U.S. Armed Forces and from some computer

Computer operators set controls on computers and peripheral
devices required to run a particular job.



manufacturers. As computer technology changes and data process-
ing centers become more automated, employers will increasingly
require candidates to have formal training and experience for op-
erator jobs. And, although not required, a bachelor’s degree in a
computer-related field can be helpful when one is seeking employ-
ment as a computer operator or advancement to a managerial
position.

Because computer technology changes so rapidly, operators must
be adaptable and willing to learn. Analytical and technical exper-
tise also are needed, particularly by operators who work in auto-
mated data centers, to deal with unique or high-level problems that
a computer is not programmed to handle. Operators must be able
to communicate well, and to work effectively with programmers,
users, and other operators. Computer operators also must be able
to work independently because they may have little or no direct
supervision.

A few computer operators may advance to supervisory jobs, al-
though most management positions within data processing or com-
puter operations centers require advanced formal education, such
as a bachelor’s or higher degree. Through on-the-job experience
and additional formal education, some computer operators may ad-
vance to jobs in areas such as network operations or support. As
they gain experience in programming, some operators may advance
to jobs as programmers or analysts. A move into these types of jobs
is becoming much more difficult, as employers increasingly require
candidates for more skilled computer jobs to possess at least a
bachelor’s degree.

Job Outlook

Employment of computer operators is expected to decline through
the year 2012. Experienced operators are expected to compete for
job openings that will arise each year to replace workers who trans-
fer to other occupations or leave the labor force. Opportunities will
be best for operators who have formal computer-related education,
are familiar with a variety of operating systems, and keep up to date
with the latest technology.

Advances in technology have reduced both the size and cost of
computer equipment, while increasing the capacity for data storage
and processing automation. Sophisticated computer hardware and
software are now used in practically every industry, in such areas as
factory and office automation, telecommunications, medicine, edu-
cation, and administration. The expanding use of software that au-
tomates computer operations gives companies the option of mak-
ing systems more user-friendly, greatly reducing the need for
operators. Such improvements require operators to monitor a greater
number of operations at the same time and be capable of solving a
broader range of problems that may arise. The result is that fewer
operators will be needed to perform more highly skilled work.

Computer operators who are displaced by automation may be
reassigned to support staffs that maintain personal computer net-
works or assist other members of the organization. Operators who
keep up with changing technology, by updating their skills and en-
hancing their training, should have the best prospects of moving
into other areas such as network administration and technical sup-
port. Others may be retrained to perform different job duties, such
as supervising an operations center, maintaining automation pack-
ages, or analyzing computer operations to recommend ways in which
to increase productivity. In the future, operators who wish to work
in the computer field will need to know more about programming,
automation software, graphics interface, client/server environments,
and open systems in order to take advantage of changing job
opportunities.

Earnings

Median annual earnings of computer operators were $29,650 in
2002. The middle 50 percent earned between about $23,040 and
$37,950 a year. The highest 10 percent earned more than $46,780,
and the lowest 10 percent earned less than $18,610. Median annual
earnings in the industries employing the largest numbers of com-
puter operators in 2002 are shown below:

Management of companies and enterprises ..............ccccceeenee $32,770
Computer systems design and related services ... 30,280
General medical and surgical hospitals ............ . 28,130
Data processing, hosting, and related services ..............ccc........ 27,440
Depository credit intermediation .............ceeceeveeriererinienieniene. 24,160

The average salary for computer operators employed by the Fed-
eral Government was $41,117 in 2003.

According to Robert Half International, the average starting sala-
ries for computer operators ranged from $28,250 to $38,500 in 2003.
Salaries generally are higher in large organizations than in small ones.

Related Occupations

Other occupations involving work with computers include com-
puter software engineers; computer programmers; computer sup-
port specialists and systems administrators; and computer systems
analysts, database administrators, and computer scientists. Other
occupations in which workers operate electronic office equipment
include data entry and information processing workers, as well as
secretaries and administrative assistants.

Sources of Additional Information
For information about a career as a computer operator, contact:

» Association of Computer Operations Management (AFCOM), 722 E.
Chapman Ave., Orange, CA 92860.

For information about work opportunities in computer opera-
tions, contact establishments with large computer centers, such as
banks, manufacturing firms, insurance companies, colleges and uni-
versities, and data processing service organizations. The local of-
fice of the State employment service can supply information about
employment and training opportunities.
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Data Entry and Information

Processing Workers
(0*NET 43-9021.00, 43-9022.00)

Significant Points

® Employers generally hire high school graduates who
meet their requirements for keyboarding speed.

® Although overall employment is projected to decline,
the need to replace workers who leave this large
occupation each year should produce many job
openings.

® Job prospects should be best for those with expertise in
appropriate computer software applications.

Nature of the Work

Organizations need to process a rapidly growing amount of infor-
mation. Data entry and information processing workers help en-
sure the smooth and efficient handling of information. By typing
text, entering data into a computer, operating a variety of office
machines, and performing other clerical duties, these workers help
organizations keep up with the rapid changes that are characteristic
of today’s “Information Age.” In addition to the job titles discussed
below—such as word processors, typists, and data entry keyers—
data entry and information processing workers are known by vari-
ous other titles, including electronic data processors, keypunch tech-
nicians, and transcribers.

Word processors and typists usually set up and prepare reports,
letters, mailing labels, and other textual material. Typists make neat,
typed copies of materials written by other clerical, professional, or
managerial workers. As entry-level workers, typists may begin by
typing headings on form letters, addressing envelopes, or preparing
standard forms on typewriters or computers. As they gain experi-
ence, they often are assigned tasks requiring a higher degree of ac-
curacy and independent judgment. Senior typists may work with
highly technical material, plan and type complicated statistical tables,
combine and rearrange materials from different sources, or prepare
master copies.

Most keyboarding is now done on word processing equipment—
usually a personal computer or part of a larger computer system—
which normally includes a keyboard, video display terminal, and
printer, which may have “add-on” capabilities such as optical char-
acter recognition readers. Word processors use this equipment to
record, edit, store, and revise letters, memos, reports, statistical tables,
forms, and other printed materials. Although it is becoming less
common, some word processing workers are employed on central-
ized word processing teams that handle transcription and typing for
several departments.

In addition to fulfilling the duties mentioned above, word pro-
cessors and typists often perform other office tasks, such as an-
swering telephones, filing, and operating copiers or other office ma-
chines. Job titles of these workers frequently vary to reflect these
duties. Clerk typists, for example, combine typing with filing, sort-
ing mail, answering telephones, and other general office work. Note
readers transcribe stenotyped notes of court proceedings into stan-
dard formats.

Data entry keyers usually input lists of items, numbers, or other
data into computers or complete forms that appear on a computer
screen. They also may manipulate existing data, edit current infor-
mation, or proofread new entries to a database for accuracy. Some

examples of data sources include customers’ personal information,
medical records, and membership lists. Usually, this information is
used internally by a company and may be reformatted before other
departments or customers utilize it.

Keyers use various types of equipment to enter data. Many use
a machine that converts the information they type to magnetic im-
pulses on tapes or disks for entry into a computer system. Others
prepare materials for printing or publication by using data entry
composing machines. Some keyers operate online terminals or per-
sonal computers. Data entry keyers increasingly also work with
nonkeyboard forms of data entry, such as scanners and electroni-
cally transmitted files. When using the new character recognition
systems, data entry keyers often enter only those data which cannot
be recognized by machines. In some offices, keyers also operate
computer peripheral equipment such as printers and tape readers,
act as tape librarians, and perform other clerical duties.

Working Conditions

Data entry and information processing workers usually work a stan-
dard 40-hour week in clean offices. They sit for long periods and
sometimes must contend with high noise levels caused by various
office machines. These workers are susceptible to repetitive strain
injuries, such as carpal tunnel syndrome, neck and back injuries,
and eye strain. To help prevent these conditions, many offices have
scheduled exercise breaks, ergonomically designed keyboards, and
workstations that allow workers to stand or sit as they wish.

Employment
Data entry and information processing workers held about 633,000
jobs in 2002 and were employed in every sector of the economy;
392,000 were data entry keyers and 241,000 were word processors
and typists. Some workers telecommute, working from their homes
on personal computers linked by telephone lines to those in the main
office. This arrangement enables them to type material at home
while still being able to produce printed copy in their offices.
About 1 out of 5 data entry and information processing workers
held jobs in firms providing administrative and support services,
including temporary help and word processing agencies, and an-
other 1 in 5 worked for State or local government.

Although overall employment of data entry and information
processing workers is projected to decline, the need to replace
workers who leave this large occupation each year should produce
many job openings.



Training, Other Qualifications, and Advancement

Employers generally hire high school graduates who meet their re-
quirements for keyboarding speed. Increasingly, employers also
are expecting applicants to have training or experience in word pro-
cessing or data entry tasks. Spelling, punctuation, and grammar
skills are important, as is familiarity with standard office equip-
ment and procedures.

Students acquire skills in keyboarding and in the use of word
processing, spreadsheet, and database management computer soft-
ware packages through high schools, community colleges, business
schools, temporary help agencies, or self-teaching aids such as books,
tapes, and Internet tutorials.

For many people, a job as a data entry and information process-
ing worker is their first job after graduating from high school or
after a period of full-time family responsibilities. This work fre-
quently serves as a steppingstone to higher paying jobs with in-
creased responsibilities. Large companies and government agen-
cies usually have training programs to help administrative employees
upgrade their skills and advance to higher level positions. Itis com-
mon for data entry and information processing workers to transfer
to other administrative jobs, such as secretary, administrative assis-
tant, or statistical clerk or to be promoted to a supervisory job in a
word processing or data entry center.

Job Outlook

Overall employment of data entry and information processing work-
ers is projected to decline through 2012. Nevertheless, the need to
replace those who transfer to other occupations or leave this large
occupation for other reasons will produce numerous job openings
each year. Job prospects will be most favorable for those with the
best technical skills—in particular, expertise in appropriate com-
puter software applications. Data entry and information processing
workers must be willing to upgrade their skills continuously in or-
der to remain marketable.

Although data entry and information processing workers are af-
fected by productivity gains stemming from organizational restruc-
turing and the implementation of new technologies, projected growth
differs among these workers. Employment of word processors and
typists is expected to decline due to the proliferation of personal
computers, which allows other workers to perform duties formerly
assigned to word processors and typists. Most professionals and
managers, for example, now use desktop personal computers to do
their own word processing. However, because technologies affect-
ing data entry keyers tend to be costlier to implement, employment
of these workers will decline less than word processors and typists.

Employment growth of data entry keyers will still be dampened
by productivity gains, as various data-capturing technologies, such
as bar code scanners, voice recognition technologies, and sophisti-
cated character recognition readers, become more prevalent. These
technologies can be applied to a variety of business transactions,
such as inventory tracking, invoicing, and placing orders. More-
over, as telecommunications technology improves, many organiza-
tions will increasingly take advantage of computer networks that
allow data to be transmitted electronically. These networks will
allow more data to be entered automatically into computers, reduc-
ing the demand for data entry keyers.

In addition to being affected by technology, employment of data
entry and information processing workers will be adversely affected
by businesses that are increasingly contracting out their work. Many
organizations have reduced or even eliminated permanent in-house
staff—for example, in favor of temporary employment and staffing
services firms. Some large data entry and information processing

firms increasingly employ workers in nations with low wages to
enter data. As international trade barriers continue to fall and tele-
communications technology improves, this transfer of jobs will mean
reduced demand for data entry keyers in the United States.

Earnings

Median annual earnings of word processors and typists in 2002 were
$26,730. The middle 50 percent earned between $21,540 and
$32,950. The lowest 10 percent earned less than $17,750, while the
highest 10 percent earned more than $40,450. The salaries of these
workers vary by industry and by region. In 2002, median annual
earnings in the industries employing the largest numbers of word
processors and typists were as follows:

LOcCal ZOVETMMENT ....vveevieieeiieiieeeeieeeeeteee e $27,840
State GOVEINMENT ......cuouviviiiiiiiiiiiiiiiiiiee e 26,440
Elementary and secondary Schools ...........cccceoerinininicienenne 24,960
BUSINESS SUPPOIL SEIVICES ...evvvienieniiiieiieiieieniesieeieeieeie e siesneas 24,140
Employment SEIVICes ..........cccovvvviiiiiiiiiiiiiiiieiiecieeiccces 24,050

Median annual earnings of data entry keyers in 2002 were
$22,390. The middle 50 percent earned between $18,810 and
$26,840. The lowest 10 percent earned less than $15,910, and the
highest 10 percent earned more than $26,840. The following are
median annual earnings for 2002 in the industries employing the
largest numbers of data entry keyers:

Federal GOVEINMENL .........c.ocovvieuieeieeieeieeieeeteeeveeeneeeeeeee e $25,750
TNSUTANCE CAITIETS ...vvvvveeeeeeieeeeeeeeeee et e e e e e e e e e e eenaees 22,870
Employment SEIVICes ..........ccccovvuiviiiiiiiiiiiiiiiecieiceeeccces 21,150
Accounting, tax preparation, bookkeeping, and payroll

SEIVICES .uvvevieeeieieieeeeeeeeeeeeeeeeeeaeeeeeeesaseeeesesaaeeessasasseesssennees 19,950
Data processing, hosting, and related services ...........c..cccce...... 19,720

Related Occupations

Data entry and information processing workers must transcribe in-
formation quickly. Other workers who deliver information in a
timely manner are dispatchers and communications equipment op-
erators. Data entry and information processing workers also must
be comfortable working with office automation, and in this regard
they are similar to court reporters, medical records and health infor-
mation technicians, secretaries and administrative assistants, and
computer operators.

Sources of Additional Information

For information about job opportunities for data entry and informa-
tion processing workers, contact the nearest office of the State em-
ployment service.



Desktop Publishers

(0*NET 43-9031.00)

Significant Points

® Desktop publishers are expected to experience faster
than average employment growth.

® Two out of three worked in firms that handle
newspaper, periodical, book, and directory publishing,
or printing and related support activities.

® Although formal training is not always required, those
with certificates or degrees will have the best job
opportunities.

Nature of the Work

Using computer software, desktop publishers format and combine
text, numerical data, photographs, charts, and other visual graphic
elements to produce publication-ready material. Depending on the
nature of a particular project, desktop publishers may write and edit
text, create graphics to accompany text, convert photographs and
drawings into digital images and then manipulate those images,
design page layouts, create proposals, develop presentations and
advertising campaigns, typeset and do color separation, and trans-
late electronic information onto film or other traditional forms.
Materials produced by desktop publishers include books, business
cards, calendars, magazines, newsletters and newspapers, packag-
ing, slides, and tickets. As companies have brought the production
of marketing, promotional, and other kinds of materials in-house,
they increasingly have employed people who can produce such
materials.

Desktop publishers use a keyboard to enter and select format-
ting properties, such as the size and style of type, column width,
and spacing, and store them in the computer, which then displays
and arranges columns of type on a video display terminal or com-
puter monitor. An entire newspaper, catalog, or book page, com-
plete with artwork and graphics, can be created on the screen ex-
actly as it will appear in print. Operators transmit the pages for
production either into film and then into printing plates, or directly
into plates.

Desktop publishing is a rapidly changing field that encompasses
a number of different kinds of jobs. Personal computers enable
desktop publishers to perform publishing tasks that would other-
wise require complicated equipment and human effort. Advances
in computer software and printing technology continue to change
and enhance desktop-publishing work. Instead of receiving simple
typed text from customers, desktop publishers get the material over
the Internet or on a computer disk. Other innovations in the occu-
pation include digital color page-makeup systems, electronic page-
layout systems, and off-press color-proofing systems. In addition,
because most materials today often are published on the Internet,
desktop publishers may need to know electronic-publishing tech-
nologies, such as Hypertext Markup Language (HTML), and may
be responsible for converting text and graphics to an Internet-ready
format.

Typesetting and page layout have been affected by the techno-
logical changes shaping desktop publishing. Increasingly, desktop
publishers are using computers to do much of the typesetting and
page-layout work formerly done by prepress workers, posing new
challenges for the printing industry. The old “hot type” method of
text composition—which used molten lead to create individual let-
ters, paragraphs, and full pages of text—is nearly extinct. Today,

composition work is done primarily with computers. Improvements
in desktop-publishing software also allow customers to do much
more of their own typesetting.

Desktop publishers use scanners to capture photographs, images,
or art as digital data that can be either incorporated directly into
electronic page layouts or further manipulated with the use of com-
puter software. The desktop publisher then can correct mistakes or
compensate for deficiencies in the original color print or transpar-
ency. Digital files are used to produce printing plates. Like pho-
tographers and multimedia artists and animators, desktop publish-
ers also can create special effects or other visual images, using film,
video, computers, or other electronic media. (Separate statements
on photographers and on artists and related workers appear else-
where in the Handbook.)

Depending on the establishment employing these workers, desk-
top publishers also may be referred to as publications specialists,
electronic publishers, DTP operators, desktop-publishing editors,
electronic prepress technicians, electronic-publishing specialists,
image designers, typographers, compositors, layout artists, and web
publications designers.

Working Conditions

Desktop publishers usually work in clean, air-conditioned office
areas with little noise. They generally work an 8-hour day, 5 days a
week. Some workers work night shifts, weekends, and holidays.

Using computer software, desktop publishers capture photographs,
images, or art as digital data that can be incorporated directly into
electronic page layouts.



Desktop publishers often are subject to stress and the pressures
of short deadlines and tight work schedules. Like other workers
who spend long hours working in front of a computer monitor, they
may be susceptible to eyestrain, back discomfort, and hand and wrist
problems.

Employment

Desktop publishers held about 35,000 jobs in 2002. Two out of
three worked in the newspaper, periodical, book, and directory pub-
lishing, and printing and related support activities; the rest worked
in a wide variety of industries.

Firms in the publishing industry employ most desktop publish-
ers. These firms publish newspapers, periodicals, books, directory
and mailing lists, and greeting cards. A large number of desktop
publishers also work for printing and related support activities firms,
which print a wide range of products—newspapers, books, labels,
business cards, stationary, inserts, catalogs, pamphlets, and adver-
tisements—while business form establishments print material such
as sales receipts and business forms and perform support activities
such as data imaging and bookbinding. Establishments in printing
and related support activities typically perform custom composi-
tion, platemaking, and related prepress services. (A separate state-
ment on prepress technicians and workers appears elsewhere in the
Handbook.) Other desktop publishers print or publish materials in-
house or in-plant for business services firms, government agencies,
hospitals, or universities, typically in a reproduction or publications
department that operates within the organization.

The printing and publishing industries are two of the most geo-
graphically dispersed industries in the United States, and desktop-
publishing jobs are found throughout the country. However, most
jobs are in large metropolitan cities.

Training, Other Qualifications, and Advancement

Most workers qualify for jobs as desktop publishers by taking classes
or completing certificate programs at vocational schools, universi-
ties, and colleges or through the Internet. Programs range in length,
but the average certificate program takes approximately 1 year.
However, some desktop publishers train on the job to develop the
necessary skills. The length of on-the-job training varies by com-
pany. An internship or part-time desktop-publishing assignment is
another way to gain experience as a desktop publisher.

Students interested in pursuing a career in desktop publishing
may obtain an associate’s degree in applied science or a bachelor’s
degree in graphic arts, graphic communications, or graphic design.
Graphic arts programs are a good way to learn about desktop pub-
lishing software used to format pages, assign type characteristics,
and import text and graphics into electronic page layouts to pro-
duce printed materials such as advertisements, brochures, newslet-
ters, and forms. Applying this knowledge of graphic arts techniques
and computerized typesetting usually is intended for students who
may eventually move into management positions, while 2-year
associate’s degree programs are designed to train skilled workers.
Students also develop finely tuned skills in typography, print me-
dia, packaging, branding and identity, Web-site design, and motion
graphics. The programs teach print and graphic design fundamen-
tals and provide an extensive background in imaging, prepress op-
erations, print reproduction, and emerging media. Courses in other
aspects of printing also are available at vocational-technical insti-
tutes, industry-sponsored update and retraining programs, and pri-
vate trade and technical schools.

Although formal training is not always required, those with cer-
tificates or degrees will have the best job opportunities. Most em-
ployers prefer to hire people who have at least a high school diploma

and who possess good communication skills, basic computer skills,
and a strong work ethic. Desktop publishers should be able to deal
courteously with people, because, in small shops, they may have to
take customers’ orders. They also may have to add, subtract, mul-
tiply, divide, and compute ratios to estimate job costs. Persons in-
terested in working for firms using advanced printing technology
need to know the basics of electronics and computers.

Desktop publishers need good manual dexterity, and they must
be able to pay attention to detail and work independently. Good
eyesight, including visual acuity, depth perception, a wide field of
view, color vision, and the ability to focus quickly also are assets.
Artistic ability often is a plus. Employers also seek persons who
are even tempered and adaptable—important qualities for workers
who often must meet deadlines and learn how to operate new
equipment.

Workers with limited training and experience may start as help-
ers. They begin with instruction from an experienced desktop pub-
lisher and advance on the basis of their demonstrated mastery of
skills at each level. All workers should expect to be retrained from
time to time to handle new, improved software and equipment. As
workers gain experience, they advance to positions with greater re-
sponsibility. Some move into supervisory or management positions.
Other desktop publishers may start their own company or work as
independent consultants, while those with more artistic talent and
further education may find opportunities in graphic design or com-
mercial art.

Job Outlook

Employment of desktop publishers is expected to grow faster than
the average for all occupations through 2012, as more page layout
and design work is performed in-house using computers and so-
phisticated publishing software. Desktop publishing is replacing
much of the prepress work done by compositors and typesetters,
enabling organizations to reduce costs while increasing production
speeds. Many new jobs for desktop publishers are expected to
emerge in commercial printing and publishing establishments.
However, more companies also are turning to in-house desktop pub-
lishers, as computers with elaborate text and graphics capabilities
have become common, and desktop publishing software has be-
come cheaper and easier to use. In addition to employment growth,
many job openings for desktop publishers also will result from the
need to replace workers who move into managerial positions, trans-
fer to other occupations, or who leave the labor force.

Printing and publishing costs represent a significant portion of a
corporation’s expenses, and firms are finding it more profitable to
print their own newsletters and other reports than to send them out
to trade shops. Desktop publishing reduces the time needed to com-
plete a printing job and allows commercial printers to make inroads
into new markets that require fast turnaround.

Most employers prefer to hire experienced desktop publishers.
As more people gain desktop-publishing experience, however, com-
petition for jobs may increase. Among persons without experience,
opportunities should be best for those with computer backgrounds
who are certified or who have completed postsecondary programs
in desktop publishing or graphic design. Many employers prefer
graduates of these programs because the comprehensive training
they receive helps them learn the page-layout process and adapt
more rapidly to new software and techniques.

Earnings

Earnings for desktop publishers vary according to level of experi-
ence, training, location, and size of firm. Median annual earnings
of desktop publishers were $31,620 in 2002. The middle 50 percent



earned between $24,030 and $41,280. The lowest 10 percent earned
less than $18,670, and the highest 10 percent earned more than
$52,540 a year. Median annual earnings in the industries employ-
ing the largest numbers of these workers in 2002 are presented in
the following tabulation:

Printing and related support aCtiVities ...........c.coeeeveiiiiceiiiienns $35,140
Newspaper, periodical, book, and directory publishers ............ 28,050

Related Occupations

Desktop publishers use artistic and editorial skills in their work.
These skills also are essential for artists and related workers; de-
signers; news analysts, reporters, and correspondents; prepress tech-
nicians and workers; public relations specialists; and writers and
editors.

Sources of Additional Information
Details about apprenticeship and other training programs may be
obtained from local employers such as newspapers and printing shops
or from local offices of the State employment service.

For information on careers and training in printing, desktop pub-
lishing, and graphic arts, write to either of the following sources:

» Graphic Communications Council, 1899 Preston White Dr., Reston, VA
20191. Internet: http://www.npes.org/edcouncil/

» Graphic Arts Technical Foundation, 200 Deer Run Rd., Sewickley, PA
15143. Internet: http://www.gatf.org

For information on benefits and compensation in desktop pub-
lishing, write to:
» Printing Industries of America, Inc., 100 Daingerfield Rd., Alexandria,
VA 22314. Internet: http://www.gain.org



|
Financial Clerks

(0*NET 43-3011.00, 43-3021.01, 43-3021.02, 43-3021.03, 43-3031.00,
43-3041.00, 43-3051.00, 43-3061.00, 43-3071.00)

Significant Points

® Most jobs in this occupation require only a high school
diploma.

® Numerous job opportunities should arise due to high
turnover.

® Slower-than-average growth is expected in overall
employment, reflecting the spread of computers and
other office automation, as well as organizational
restructuring.

Nature of the Work

Financial clerks keep track of money, recording all amounts com-
ing into or leaving an organization. Their records are vital to an
organization’s need to keep track of all revenues and expenses. While
most financial clerks work in offices, maintaining and processing
various accounting records, some deal directly with customers, tak-
ing in and paying out money. When bills are not paid on time,
financial clerks must contact customers to find out why and attempt
to resolve the problem. Other clerks keep track of a store’s inven-
tory and order replacement stock when supplies are low. (Addi-
tional information about specific financial clerks appears in sepa-
rate statements that follow this introductory statement.)

Depending on their specific titles, these workers perform a wide
variety of financial recordkeeping duties. Bill and account collec-
tors notify customers with delinquent accounts in order to solicit
payment. Billing and posting clerks and machine operators pre-
pare bills and invoices. Bookkeeping, accounting, and auditing
clerks maintain financial data in computer and paper files. Payroll
and timekeeping clerks compute wages for payroll records and re-
view employee timecards. Procurement clerks prepare purchase
orders and monitor purchase requests. Tellers receive and pay out
money for financial institutions, while gaming cage workers per-
form many of the same services for casinos.

The duties of financial clerks vary with the size of the firm. Ina
small business, a bookkeeper may handle all financial records and
transactions, as well as payroll and billing duties. A large firm, by
contrast, may employ specialized accounting, payroll, and billing
clerks. In general, however, clerical staffs in firms of all sizes are
increasingly performing a broader variety of tasks than in the past.

Another change in these occupations is the growing use of fi-
nancial software to enter and manipulate data. Computer programs
automatically perform calculations that previously were done manu-
ally. Computers also enable clerks to access data within files more
quickly and even generate statements automatically. Nevertheless,
most workers still keep backup paper records for research, audit-
ing, and reference purposes, although a paperless office is increas-
ingly the goal for many organizations.

Despite the growing use of automation, interaction with the public
and with coworkers remains a basic part of the job for many finan-
cial clerks. Payroll clerks, for example, answer questions concern-
ing employee benefits, tellers and gaming cage workers help cus-
tomers with their financial needs, and procurement clerks often have
to deal with an organization’s suppliers.

Working Conditions
With the exception of gaming cage workers, financial clerks typi-
cally are employed in an office environment. Bill collectors who

work for third-party collection agencies may spend most of their
days on the phone in a call-center environment. However, a grow-
ing number of financial clerks—particularly medical billers—work
at home, and many work part time.

Because the majority of financial clerks use computers on a daily
basis, these workers may experience eye and muscle strain, back-
aches, headaches, and repetitive motion injuries. Also, clerks who
review detailed data may have to sit for extended periods.

Most financial clerks work regular business hours. However,
because most casinos are open 24 hours a day, gaming cage work-
ers often work in shifts, including nights and weekends. Tellers can
work some evenings and Saturday mornings, while bill collectors
often have to work evenings and weekends, when it usually is easier
to reach people. Accounting clerks may work longer hours to meet
deadlines at the end of the fiscal year, during tax time, or when
monthly and yearly accounting audits are performed. Billing, book-
keeping, and accounting clerks in hotels, restaurants, and stores may
work overtime during peak holiday and vacation seasons.

Employment
Financial clerks held more than 3.7 million jobs in 2002. The fol-
lowing tabulation shows employment in individual occupations:

Bookkeeping, accounting, and auditing clerks .............c........ 1,983,000
TEIIETS oo 530,000
Billing and posting clerks and machine operators 507,000
Bill and account collectors ..........cceevveuvveeeevvcneeeennn. . 413,000
Payroll and timekeeping clerks ...........cooeveveninininiencnenne 198,000
Procurement CIerks ...........coovuieeeueeieiiieeeiiieeciee e 77,000
Gaming €cage WOTKETS ......ccoeieierieniiniieiieiesiesie et 18,000

These workers are employed in virtually every industry, includ-
ing manufacturing, business and health services, and government.
However, it is becoming more common for financial clerks to work
for companies that specialize in performing specific financial ser-
vices, such as bookkeeping, bill collection, medical billing, and pay-
roll services, as companies seek to cut costs and outsource many
administrative functions. Also, more financial clerks are finding
jobs with personnel supply agencies, as companies increasingly hire
temporary workers for peak periods.

All financial clerk occupations have some part-time workers,
but tellers and bookkeeping, accounting, and auditing clerks have
the most, with more than one-fourth working part time.

Training, Other Qualifications, and Advancement
Most financial clerks are required to have at least a high school
diploma. However, having completed some college is becomi