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Occupations Included in this Reprint

Assemblers and fabricators

Bookbinders and bindery workers

Computer control programmers and operators

Food processing occupations

Inspectors, testers, sorters, samplers, and weighers

Jewelers and precious stone and metal workers

Machine setters, operators, and tenders—metal
and plastic

Machinists

Medical, dental, and ophthalmic laboratory
technicians

Painting and coating workers, except construction
and maintenance

Photographic process workers and processing
machine operators

Power plant operators, distributors, and dispatchers

Prepress technicians and workers

Printing machine operators

Semiconductor processors

Stationary engineers and boiler operators

Textile, apparel, and furnishings occupations

Tool and die makers

Water and liquid waste treatment plant and system
operators

Welding, soldering, and brazing workers

Woodworkers



Assemblers and Fabricators

(O*NET 51-2011.00, 51-2021.00, 51-2022.00, 51-2023.00,
51-2031.00, 51-2041.00, 51-2091.00, 51-2092.00, 51-2093.00,
51-2099.99)

Significant Points

® Most assemblers work on teams, making good com-
munication skills and the ability to get along with oth-
ers important.

® A high school diploma is sufficient for most jobs, but
experience and extra training is needed for more ad-
vanced assembly work.

® Employment is projected to decline slowly.

)

Job opportunities are expected to be good for qualified
applicants in the manufacturing sector, particularly in
jobs needing more training.

Nature of the Work

Assemblers and fabricators play an important role in the manu-
facturing process. They assemble both finished products and
the pieces that go into them. The products they assemble using
tools, machines, and their hands range from entire airplanes to
intricate timing devices. They fabricate and assemble house-
hold appliances, automobiles and automobile engines and parts,
computers, electronic devices, and more.

Changes in technology have transformed the manufacturing
and assembly process. Automated manufacturing systems now
use robots, computers, programmable motion control devices,
and various sensing technologies. These systems change the
way in which goods are made and affect the jobs of those who
make them. The more advanced assemblers must be able to
work with these new technologies and use them to produce
goods.

The job of an assembler or fabricator ranges from very easy
to very complicated, requiring a range of knowledge and skills.
Skilled assemblers putting together complex machines, for ex-
ample, begin by reading detailed schematics or blueprints that
show how to assemble the machine. After determining how
parts should connect, they use hand or power tools to trim,
shim, cut, and make other adjustments to fit components to-
gether and align properly. Once the parts are properly aligned,
they connect them with bolts and screws or by welding or sol-
dering pieces together.

Careful quality control is important throughout the assembly
process, so assemblers look for faulty components and mistakes
in the assembly process. They help to fix problems before more
defective products are produced.

Manufacturing techniques are evolving away from traditional
assembly line systems toward “lean” manufacturing systems,
which are causing the nature of assemblers’ work to change.
Lean manufacturing uses teams of workers to produce entire
products or components. Team assemblers may still work on an
assembly line, but they rotate through different tasks, rather than
specializing in a single task. The team also may decide how the
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work is assigned and how different tasks are performed. This
worker flexibility helps companies cover for absent workers,
improves productivity, and increases companies’ ability to re-
spond to changes in demand by shifting labor from one product
line to another. For example, if demand for a product drops,
companies may reduce the total number of workers producing
it, asking the remaining workers to perform more stages of the
assembly process. Some aspects of lean production, such as
rotating tasks and seeking worker input on improving the as-
sembly process, are common to all assembly and fabrication
occupations.

Although more than half of all assemblers and fabricators are
classified as “team assemblers,” others specialize in producing
one type of product or perform the same or similar functions
throughout the assembly process. These workers are classified
according to the products they assemble or produce. Electrical
and electronic equipment assemblers, for example, build prod-
ucts such as electric motors, computers, electronic control de-
vices, and sensing equipment. Automated systems have elimi-
nated much of the mass production work in electronic assembly,
so a growing amount of the work of electrical and electronic as-
semblers is manual assembly during the small-scale production
of electronic devices used in avionic systems, military systems,
and medical equipment.

Electrical and electronics assemblers solder electronic parts
together.



Electromechanical equipment assemblers assemble and
modify electromechanical devices such as household appli-
ances, dynamometers, actuators, or vending machines. Coil
winders, tapers, and finishers wind wire coil used in resistors,
transformers, generators, and electric motors. Engine and other
machine assemblers construct, assemble, or rebuild engines and
turbines, and machines used in agriculture, construction, min-
ing, and almost all manufacturing industries, including rolling
mills, textiles, paper, and food processing. Aircraft structure,
surfaces, rigging, and systems assemblers assemble, fit, fasten,
and install parts of airplanes, space vehicles, or missiles, includ-
ing tails and wings, landing gear, and heating and ventilation
systems. Structural metal fabricators and fitters cut, align, and
fit together structural metal parts prior to welding or riveting.
Fiberglass laminators and fabricators create products made of
fiberglass, mainly boat decks and hulls and automobile body
parts. Timing device assemblers, adjusters, and calibrators
perform precision assembling or adjusting of timing devices
within very narrow tolerances.

It has become more common to involve assemblers and fab-
ricators in product development. Designers and engineers con-
sult manufacturing workers during the design stage to improve
product reliability and manufacturing efficiency. For example,
an assembler may tell a designer that the dash of a new car
design will be too difficult to install quickly and consistently.
The designer could then redesign the dash to make it easier to
install.

Some experienced assemblers work with designers and en-
gineers to build prototypes or test products. These assemblers
must be able to read and interpret complex engineering speci-
fications from text, drawings, and computer-aided drafting sys-
tems. They also may need to use a variety of tools and precision
measuring instruments.

Work environment. The working environment for assem-
blers and fabricators is improving, but varies by plant and by
industry. Many physically difficult tasks have been made much
easier through the use of hydraulic and electromechanical
equipment, such as manually tightening massive bolts or mov-
ing heavy parts into position. Assembly work, however, may
still involve long periods of standing or sitting.

Most factories today are generally clean, well-lit, and well-
ventilated, and depending on what type of work is being per-
formed, they may also need to be dirt and dust-free. Electronic
and electromechanical assemblers particularly must work in
environments free of dust that could affect the operation of the
products they build. Some assemblers may also come into con-
tact with potentially harmful chemicals or fumes, but ventilation
systems and other safety precautions normally minimize any
harmful effects. Other assemblers may come in contact with oil
and grease, and their working areas may be quite noisy.

Most full-time assemblers work a 40-hour week, although
overtime and shift work is common in some industries. Work
schedules of assemblers may vary at plants with more than one
shift.

Training, Other Qualifications, and Advancement
The education level and qualifications needed to enter these
jobs vary depending on the industry and employer. While a
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high school diploma or GED is sufficient for most jobs, experi-
ence and extra training is needed for more advanced assembly
work.

Education and training. Most applicants for assembler po-
sitions need only a high school diploma or GED. However,
some employers may require specialized training or an associ-
ate degree for the most skilled assembly jobs. For example,
jobs with electrical, electronic, and aircraft and motor vehicle
products manufacturers typically require more education and
experience. Other positions may require only brief on-the-job
training, sometimes including employer-sponsored classroom
instruction.

Other qualifications. Assembly workers must be able to
follow instructions carefully, which may require some basic
reading skills and the ability to follow diagrams and pictures.
Manual dexterity and the ability to carry out complex, repetitive
tasks quickly and methodically also are important. For some
positions, the ability to lift heavy objects may be needed. Team
assemblers also need good interpersonal and communication
skills to be able to work well with their teammates. Good eye-
sight is necessary for assemblers and fabricators who work with
small parts. Plants that make electrical and electronic products
may test applicants for color vision because their products often
contain many differently colored wires.

Advancement. As assemblers and fabricators become more
experienced, they may progress to jobs that require greater
skill and may be given more responsibility. Experienced as-
semblers may become product repairers if they have learned
the many assembly operations and understand the construction
of a product. These workers fix assembled pieces that opera-
tors or inspectors have identified as defective. Assemblers also
can advance to quality control jobs or be promoted to supervi-
sor. Experienced assemblers and fabricators also may become
members of research and development teams, working with
engineers and other project designers to design, develop, and
build prototypes, and test new product models. In some com-
panies, assemblers can become trainees for one of the skilled
trades, such as machinist. Those with a background in math,
science, and computers may advance to become programmers
or operators of more highly automated production equipment.

Employment
Assemblers and fabricators held nearly 2.1 million jobs in
2006. They worked in almost every industry, but 3 out of 4
worked in manufacturing. Within the manufacturing sector,
assembly of transportation equipment, such as aircraft, autos,
trucks, and buses, accounted for 19 percent of all jobs. Assem-
bly of computers and electronic products accounted for another
11 percent of all jobs. Other industries that employ many as-
semblers and fabricators are machinery manufacturing: heating
and air-conditioning equipment; agriculture, construction, and
mining machinery; and engine, turbine, and power transmission
equipment; electrical equipment, appliance, and component
manufacturing: lighting, household appliances, and electrical
equipment; and fabricated metal products.

The following tabulation shows the employment of assem-
blers and fabricators in the manufacturing industries that em-
ployed the most workers in 2006:



Motor vehicle parts manufacturing..........ccceceeueeeeeeuenuennne. 145,000
Motor vehicle manufacturing............cocceeeeeveeneenieneennennne 106,000
Semiconductor and other electronic component

MANUFACTUTING ..evvenverieeieneerieeiente sttt 88,000
Navigational, measuring, electromedical, and control instruments
MANUFACTUTING ...ovveviiiieiirieeieeieeeceeee et 76,000
Architectural and structural metals manufacturing............... 74,000

Assemblers and fabricators also work in many other non-
manufacturing industries. Twelve percent were employed by
employment services firms, mostly as temporary workers; most
of these temporary workers were likely assigned to manufactur-
ing plants. Wholesale and retail trade firms employed the next
highest number of assemblers and fabricators. Many of these
assemblers perform the final assembly of goods before the item
is delivered to the customer. For example, most imported furni-
ture is shipped in pieces and assemblers for furniture wholesal-
ers and retailers put together the furniture prior to delivery.

Team assemblers, the largest specialty, accounted for 61 per-
cent of assembler and fabricator jobs. The distribution of em-
ployment among the various types of assemblers was as follows
in 2006:

Team asSEMDIELS .......oeeiiiiiiiiiiiiiieeeeeceeeeeeeeee e 1,274,000
Electrical and electronic equipment assemblers................. 213,000
Structural metal fabricators and fitters..........cccccoeovvvvveeenn. 103,000
Electromechanical equipment assemblers .............cccccecueeee. 60,000
Engine and other machine assemblers.............ccocevvenenen. 45,000
Fiberglass laminators and fabricators ...........cceceeceeveenenenee. 33,000
Aircraft structure, surfaces, rigging, and systems

IS 101 0] () £ RN 28,000
Coil winders, tapers, and finiShers ........c..ccccevveveriienenenenee. 23,000
Timing device assemblers, adjusters, and calibrators.............. 2,500
Assemblers and fabricators, all other...........ccccccevvvveiinnnnn. 292,000
Job Outlook

Employment of assemblers and fabricators is projected to de-
cline slowly, primarily reflecting productivity growth and strong
foreign competition in manufacturing. Job opportunities are

Projections data from the National Employment Matrix
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expected to be good for qualified applicants in the manufactur-
ing sector, particularly in jobs needing more training.

Employment change. Employment of assemblers and fabri-
cators is expected to decline slowly by 4 percent between 2006
and 2016. Within the manufacturing sector, employment of
assemblers and fabricators will be determined largely by the
growth or decline in the production of certain manufactured
goods. In general, despite projected growth in the output of
manufactured goods, employment overall is expected to decline
as the whole sector becomes more automated and is able to
produce more with fewer workers. However, some individual
industries are projected to have more jobs than others. The air-
craft products and parts industry is projected to gain jobs over
the decade as demand for new commercial and military planes
grows significantly. Thus, the need for aircraft structure, sur-
faces, rigging, and systems assemblers is expected to grow. In
addition, because much of the assembly in the aerospace in-
dustry is done in hard-to-reach locations—inside airplane fuse-
lages or gear boxes, for example—which are unsuited to robots,
aircraft assemblers will not be as easily replaced by automated
processes.

In most other manufacturing industries, employment of
assemblers and fabricators will be negatively affected by in-
creasing automation, improving productivity, and the shift of
assembly to countries with lower labor costs. The effects of
automation, though, will be felt more among some types of as-
semblers and fabricators than among others. Automation will
replace workers in operations with a large volume of repetitive
work. Automation will have less effect on the assembly of parts
that are irregular in size or location.

The use of team production techniques has been one factor
in the continuing success of the manufacturing sector, boost-
ing productivity and improving the quality of goods. Thus,
while the number of assemblers overall is expected to decline
in manufacturing, the number of team assemblers will grow or
remain stable as more manufacturing plants convert to using
team production techniques.

Other manufacturers have sent their assembly functions to
countries where labor costs are lower. Decisions by U.S. corpo-
rations to move assembly to other nations should limit employ-

Projected Change,

Occupational Title g(c))dce Empzlggrélent, employment, 2006-16
2016 Number Percent
Assemblers and fabriCators ............oovvvvviiiiiiiieiieiiieeeeeieeee e 51-2000 2,075,000 1,982,000 -93,000 -4
Aircraft structure, surfaces, rigging, and systems assemblers ...... 51-2011 28,000 32,000 3,600 13
Electrical, electronics, and electromechanical assemblers ........... 51-2020 297,000 227,000 -70,000 -23
Coil winders, tapers, and finiShers...........cccovceverereneennee 51-2021 23,000 16,000 -7,000 -30
Electrical and electronic equipment assemblers 51-2022 213,000 156,000 -57,000 -27
Electromechanical equipment assemblers .......... 51-2023 60,000 55,000 -5,500 -9
Engine and other machine assemblers...........cccoecevevereneneneenene 51-2031 45,000 41,000 -3,900 -9
Structural metal fabricators and fitters..........cooovevevvvvieiiiiveeeienns 51-2041 103,000 103,000 -200 0
Miscellaneous assemblers and fabricators..............ccocveeeeeeenneenn. 51-2090 1,602,000 1,579,000 -23,000 -1
Fiberglass laminators and fabricators ............cccceeveverereeneennne. 51-2091 33,000 35,000 2,100 6
Team aSSEMDIELS ........cc.oeeiiiiiiiiiieeeeee e 51-2092 1,274,000 1,275,000 700 0
Timing device assemblers, adjusters, and calibrators............... 51-2093 2,500 2,300 -200 -8
Assemblers and fabricators, all other..............ccccocoevvveeveenn.... 51-2099 292,000 266,000 -25,000 -9

NOTE: Data in this table are rounded. See the discussion of the employment projections table in the Handbook introductory chapter on Occupational Informa-

tion Included in the Handbook.




ment growth for assemblers in some industries, but a free trade
environment also may lead to growth in the export of goods
assembled in the United States.

The largest increase in the number of assemblers and fabri-
cators is projected to be in the employment services industry,
which supplies temporary workers to various industries. Tem-
porary workers are gaining in importance in the manufacturing
sector and elsewhere as companies strive for a more flexible
workforce to meet the fluctuations in the market. There will
also be more jobs for assemblers and fabricators in the whole-
sale and retail sectors of the economy. As more goods come
unassembled from foreign countries to save on shipping costs,
wholesalers and retailers are increasingly assembling products
before selling them to their customers.

Job prospects. Job opportunities for assemblers are expected
to be good for qualified applicants in the manufacturing sector,
particularly in jobs needing more training. Some employers re-
port difficulty finding qualified applicants looking for manufac-
turing employment. The best opportunities should be with small-
er manufacturers as large, high-profile companies tend to attract
more applicants. In addition to new jobs stemming from growth
in this occupation, many job openings will result from the need
to replace workers leaving or retiring from this large occupational
group. For example, foreign automobile manufacturers who built
plants in the 1980s are expecting a large number of retirements in
the next decade and a surge in demand for team assemblers.

Earnings

Earnings vary by industry, geographic region, skill, educational
level, and complexity of the machinery operated. Median hourly
wage-and-salary earnings of team assemblers were $11.63 in May
2006. The middle 50 percent earned between $9.22 and $14.93.
The lowest 10 percent earned less than $7.69, and the highest 10
percent earned more than $19.14. Median hourly wage-and-sal-
ary earnings in the manufacturing industries employing the larg-
est numbers of team assemblers were as follows:

Motor vehicle manufacturing.............cccccccevevevveincncnnennnnnn. $21.60
Motor vehicle parts manufacturing ...........cccceeeeeeeeeeieeeneeneene 13.06
Other wood products manufacturing............cecceeeereeeeereenuennenns 11.11
Plastics products manufacturing ...........cecceveeceeveeneneesieneneens 10.64
Employment SEIVICeS........cooivueiiiiiiiiiiciiiicicieceeeeeeceee 9.20

Median hourly wage-and-salary earnings of electrical and
electronic equipment assemblers were $12.29 in May 2006.
The middle 50 percent earned between $9.84 and $15.80. The
lowest 10 percent earned less than $8.25, and the highest 10
percent earned more than $19.81. Median hourly wage-and-
salary earnings in the manufacturing industries employing the
largest numbers of electrical and electronic equipment assem-
blers were as follows:

Navigational, measuring, electromedical, and control instruments

MANUFACTUTING ..ovovvevieiiietecetceieee et $13.42
Electrical equipment manufacturing ............cecceeeveeeevienennenne 13.05
Computer and peripheral equipment manufacturing .............. 12.80
Communications equipment manufacturing..........c..ccccceeeueenne 11.96
Semiconductor and other electronic component

MANUFACTUIING ....ooviiiiiiiiiccce e 11.45
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In May 2006, other assemblers and fabricators had the fol-
lowing median hourly wage-and-salary earnings:

Aircraft structure, surfaces, rigging, and systems

ASSEIMDIETS ...ttt ete e se s e neenas $21.83
Engine and other machine assemblers.........c..ccccoveveeviinenenne 15.99
Structural metal fabricators and fitters............cccceeeeerieeeeennne. 14.56
Timing device assemblers, adjusters, and calibrators.............. 13.86
Electromechanical equipment assemblers ..........c.cccccevueruennenne 13.25
Coil winders, tapers, and finiShers ..........cccceceevecervenenenencnnns 12.64
Fiberglass laminators and fabricators ..........cc.cccceveeeecienennene 12.49
Assemblers and fabricators, all other...........cocovviiiiiviiieiinnnn. 12.85

Many assemblers and fabricators are members of labor
unions. These unions include the International Association of
Machinists and Aerospace Workers; the United Automobile,
Aerospace and Agricultural Implement Workers of America;
the International Brotherhood of Electrical Workers; and the
United Steelworkers of America.

Related Occupations

Other occupations that involve operating machines and tools
and assembling products include welding, soldering, and braz-
ing workers and machine setters, operators, and tenders—metal
and plastic. Also, both millwrights and tool and die makers
assemble complex manufacturing equipment. Assemblers and
fabricators also are responsible for some quality control and
product testing, as are inspectors, testers, sorters, samplers, and
weighers.

Sources of Additional Information

Information about employment opportunities for assemblers
is available from local offices of the State employment service
and from locals of the unions mentioned earlier.

Bookbinders and Bindery Workers

(O*NET 51-5011.00, 51-5012.00)

Significant Points

® Employment is expected to decline rapidly, reflecting
the use of more productive machinery and the growth
of imports of bound printed material.

)

Opportunities for hand bookbinders are limited be-
cause only a small number of establishments do this
highly specialized work.

® Most bookbinders and bindery workers train on the
job.

Nature of the Work

The process of combining printed sheets into finished products
such as books, magazines, catalogs, folders, and directories is
known as “binding.” When a publication or advertising supple-
ment has been printed, it must then be folded, glued, stitched,
stapled, or otherwise turned into the finished product that will
be seen by the public. Bindery workers set up, operate, and



maintain the machines that perform these various tasks, while
bookbinders perform highly skilled hand finishing operations.

Job duties depend on the material being bound. Some types
of binding and finishing jobs consist of only one step. Pre-
paring leaflets or newspaper inserts, for example, requires only
folding. Binding of books and magazines, on the other hand,
requires a number of steps. Bindery workers first assemble the
books and magazines from large, flat, printed sheets of paper.
They then operate machines that first fold printed sheets into
“signatures,” which are groups of pages arranged sequentially.
They then assemble the signatures in sequence and join them by
means of a saddle-stitch process or perfect binding (where no
stitches are used). In firms that do “edition binding”, workers
bind books produced in large numbers, or “runs.”

In libraries where repair work on rare books is needed, book-
binders sew, stitch, or glue the assembled printed sheets, shape
the book bodies with presses and trimming machines, and re-
inforce them with glued fabric strips. Covers are created sepa-
rately and glued, pasted, or stitched onto the book bodies. The
books then undergo a variety of finishing operations, often in-
cluding wrapping in paper jackets. In establishments that print
new books, this work is done mechanically.

A small number of bookbinders work in hand binderies.
These highly skilled workers design original or special bindings
for limited editions, or restore and rebind rare books. Some
binders repair books and provide other specialized binding ser-
vices to libraries.

Bookbinders and bindery workers in small shops may per-
form many binding tasks, while those in large shops tend to
specialize. Tasks may include performing perfect binding or
operating laminating machinery. Others specialize as folder
operators or cutter operators, and may perform adjustments and
minor repairs to equipment as needed.

Work environment. Binderies often are noisy and jobs can
be strenuous, requiring considerable lifting, standing, and car-
rying. Binding often resembles an assembly line on which
workers perform repetitive tasks. The jobs also may require
stooping, kneeling, and crouching, but equipment that mini-
mizes such activity is now widely available.

Bookbinders pay careful attention to detail to avoid binding
pages incorrectly.
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Bookbinders and bindery workers normally work 40 hours
per week, although weekend and holiday hours may be nec-
essary if production on a job is behind schedule. Many large
printers operate around the clock, so some bindery workers may
work on shifts. Part-time workers made up 11 percent of this
occupation in 2006.

Training, Other Qualifications, and Advancement
On-the-job training remains the most common form of training
for entry level bindery workers, but new technology will require
workers to obtain more formal training. Attention to detail and
mechanical aptitude are important for these jobs.

Education and training. High school students interested in
bindery careers should take shop courses or attend a vocational-
technical high school. Occupational skill centers also provide
an introduction to bindery work and bookbinding. For entry-
level positions, most employers look for high school graduates
or those with associate degrees.

Training in graphic communications also can be an asset. Vo-
cational-technical institutes offer postsecondary programs in the
graphic arts, as do some skill-updating or retraining programs
and community colleges. Other programs are made available
by unions to their members. Four-year colleges also offer pro-
grams related to printing and publishing, but their emphasis is
on preparing people for careers as graphic artists, educators, or
managers in the graphic arts field.

While postsecondary education is available, most book-
binders and bindery workers learn the craft through on-the-job
training. Inexperienced workers usually are assigned simple
tasks such as moving paper from cutting machines to fold-
ing machines. They learn basic binding skills, including the
characteristics of paper and how to cut large sheets of paper
into different sizes with the least amount of waste. Usually,
it takes one to three months to learn to operate the simpler
machines but it can take up to one year to become completely
familiar with more complex equipment, such as computerized
binding machines. As workers gain experience, they learn to
operate more types of equipment. To keep pace with changing
technology, retraining is increasingly important for bindery
workers.

Formal apprenticeships are not as common as they used to be,
but still are offered by some employers. Apprenticeships allow
beginners to acquire skills by working alongside skilled work-
ers while also taking classes. The more structured program pro-
vided by an apprenticeship enables workers to acquire the high
levels of specialization and skill needed for some bindery and
bookbinding jobs.

Other qualifications. Bindery work requires careful atten-
tion to detail. Accuracy, patience, neatness, and good eye-
sight are all important. Mechanical aptitude is necessary to
operate the newer, more automated equipment, and workers
with computer skills will increasingly be in demand. Manual
dexterity is needed in order to count, insert, and fold. In ad-
dition, creativity and artistic ability are necessary for hand
bookbinding.

Certification and advancement. With experience, binders
can expect increased salaries and more responsibility. Comple-
tion of a formal certification program can further advancement



Projections data from the National Employment Matrix
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Projected Change,

Occupational Title gf))dce Emp ;(())}(;glent, employment, 2006-16
2016 Number Percent
Bookbinders and bindery workers 51-5010 72,000 57,000 -15,000 -21
Bindery workers . 51-5011 65,000 51,000 -14,000 -22
BOOKDINAELS ..ottt 51-5012 7,200 6,000 -1,200 -17

NOTE: Data in this table are rounded. See the discussion of the employment projections table in the Handbook introductory chapter on Occupational Informa-

tion Included in the Handbook.

opportunities. Without additional training, advancement oppor-
tunities outside of bindery work are limited. In large binderies,
experienced bookbinders or bindery workers may advance to
supervisory positions.

Employment

In 2006, bookbinders and bindery workers held about 72,000
jobs, including 7,200 as skilled bookbinders and 65,000 as
bindery workers. More than 3 out of 4 bookbinding and bind-
ery jobs are in printing and related support activities. Tradi-
tionally, the largest employers of bindery workers were bindery
trade shops, which are companies that specialize in providing
binding services for printers without binderies or whose print-
ing production exceeds their binding capabilities. However,
this type of binding is now being done increasingly in-house,
and is now called “in-line finishing.”

The publishing industry employed less than 1 in 10 bindery
workers. Other bindery workers were found in the employment
services industry, which supplies temporary workers to compa-
nies that require their services.

Job Outlook

Employment of bookbinders and bindery workers is projected
to decline rapidly between 2006 and 2016, but opportunities
should be good because many job openings are created by bind-
ery workers who transfer to other occupations.

Employment change. Overall employment of bookbinders
and bindery workers is expected to decline rapidly by 21 per-
cent between 2006 and 2016. Over this period, demand for
domestic bindery workers will slow as productivity in print-
ing and bindery operations increases. Computers have caused
binding to become increasingly automated, and coupled with
other technological advances, have reduced labor requirements.
Consequently, more printing companies are expected to per-
form bindery services in-house rather than send the work to
specialized binding shops. Also, some bindery jobs will be lost
because of outsourcing of work to firms in foreign countries
where books and other materials that take a long time to make
can be produced more cheaply.

More efficient binding machinery will slow growth in de-
mand for specialized bindery workers who assist skilled book-
binders. The number of establishments that do hand bookbind-
ing is small, also limiting growth.

Job prospects. Bindery workers generally face favorable
job opportunities because many workers leave these jobs and
there is a recurring need to replace them. However, improve-
ments in binding machinery mean fewer will be replaced than
leave. Additionally, many skilled bookbinders are older and

will likely retire in the next decade. Experienced workers
will continue to have the best opportunities for these skilled
jobs. Prospects for all bindery jobs will be best for work-
ers who have completed training or certification programs,
internships, or who have experience in a related production
occupation.

Earnings

Median hourly earnings of bookbinders were $14.55 in May
2006, compared to $13.16 per hour for all production occu-
pations. The middle 50 percent earned between $10.48 and
$19.34 an hour. The lowest 10 percent earned less than $8.30,
and the highest 10 percent earned more than $22.69.

Median hourly earnings of bindery workers were $12.29 in
May 2006. The middle 50 percent earned between $9.67 and
$16.02 an hour. The lowest 10 percent earned less than $7.93,
and the highest 10 percent earned more than $20.14.

Related Occupations

Other workers who set up and operate production machinery
include prepress technicians and workers; printing machine
operators; machine setters, operators, and tenders—metal and
plastic; and various other precision machine operators.

Sources of Additional Information
Information about apprenticeships and other training oppor-
tunities may be obtained from local printing industry associa-
tions, local bookbinding shops, local offices of the Graphic
Communications Conference or local offices of the State em-
ployment service. Apprenticeship information is also avail-
able from the U.S. Department of Labor’s toll-free helpline:
(877) 282-5627.

For general information on bindery occupations, write to:
» Graphic Communications Conference of the International
Brotherhood of Teamsters, 1900 L St.NW., Washington, DC
20036-5007.

For information on careers and training programs in printing
and the graphic arts, contact:
» Graphic Arts Education and Research Foundation, 1899
Preston White Dr., Reston, VA 20191-5468.
Internet: http://www.makeyourmark.org
» Printing Industries of America/Graphic Arts Technical
Foundation, 200 Deer Run Rd., Sewickley, PA 15143.
» NPES The Association for Suppliers of Printing Publishing,
and Converting Technologies, 1899 Preston White Dr., Reston,
VA 20191-4367.
Internet: http://www.npes.org/education/index.html



Computer Control Programmers
and Operators

(O*NET 51-4011.00, 51-4012.00)

Significant Points

Manufacturing industries employ almost all of these
workers.

Workers learn in apprenticeship programs, informal-
ly on the job, and in secondary, vocational, or post-
secondary schools; many entrants have previously
worked as machinists or machine setters, operators,
and tenders.

Despite the projected slow decline in employment,
job opportunities should be excellent, as employers
are expected to continue to have difficulty finding
qualified workers.

Nature of the Work

Computer control programmers and operators use computer
numerically controlled (CNC) machines to cut and shape pre-
cision products, such as automobile, aviation, and machine
parts. CNC machines operate by reading the code included
in a computer-controlled module, which drives the machine
tool and performs the functions of forming and shaping a part
formerly done by machine operators. CNC machines include
machining tools such as lathes, multi-axis spindles, milling
machines, laser cutting machines, and wire electrical dis-
charge machines. CNC machines cut away material from a
solid block of metal or plastic—known as a workpiece—to
form a finished part. Computer control programmers and op-
erators normally produce large quantities of one part, although
they may produce small batches or one-of-a-kind items. They
use their knowledge of the working properties of metals and
their skill with CNC programming to design and carry out
the operations needed to make machined products that meet
precise specifications.

CNC programmers—also referred to as numerical tool and
process control programmers—develop the programs that run
the machine tools. They review three-dimensional computer
aided/automated design (CAD) blueprints of the part and de-
termine the sequence of events that will be needed to make the
part. This may involve calculating where to cut or bore into
the workpiece, how fast to feed the metal into the machine,
and how much metal to remove.

Next, CNC programmers turn the planned machining opera-
tions into a set of instructions. These instructions are trans-
lated into a computer aided/automated manufacturing (CAM)
program containing a set of commands for the machine to
follow. These commands normally are a series of numbers
(hence, numerical control) that describes where cuts should
occur, what type of cut should be used, and the speed of the
cut. After the program is developed, CNC programmers and
operators check the programs to ensure that the machinery
will function properly and that the output will meet specifi-
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cations. Because a problem with the program could damage
costly machinery and cutting tools or simply waste valuable
time and materials, computer simulations may be used to
check the program before a trial run. If errors are found, the
program must be changed and retested until the problem is
resolved. In addition, growing connectivity between CAD/
CAM software and CNC machine tools is raising productivity
by automatically translating designs into instructions for the
computer controller on the machine tool. These new CAM
technologies enable programs to be easily modified for use on
other jobs with similar specifications.

After the programming work is completed, CNC setup op-
erators—also referred to as computer-controlled machine
tool operators, metal and plastic—set up the machine for the
job. They download the program into the machine, load the
proper cutting tools into the tool holder, position the work-
piece (piece of metal or plastic that is being shaped) on the
CNC machine tool—spindle, lathe, milling machine, or other
machine—and then start the machine. During the test run of
a new program, the setup operator, who may also have some
programming skills, or the CNC programmer closely monitors
the machine for signs of problems, such as a vibrating work
piece, the breakage of cutting tools, or an out-of-specification
final product. If a problem is detected, a setup operator or
CNC programmer will modify the program using the control
module to eliminate the problems or to improve the speed and
accuracy of the program.

Once a program is completed, the operation of the CNC
machine may move from the more experienced setup operator
to a less-skilled machine operator. Operators load workpieces
and cutting tools into a machine, press the start button, moni-
tor the machine for problems, and measure the parts produced
to check that they match specifications. If they encounter a
problem that requires modification to the cutting program,
they shut down the machine and wait for a more experienced
CNC setup operator to fix the problem. Many CNC operators
start at this basic level and gradually perform more setup tasks
as they gain experience.

Regardless of skill level, all CNC operators detect some
problems by listening for specific sounds—for example, a
dull cutting tool that needs changing or excessive vibration.
Machine tools rotate at high speeds, which can create prob-
lems with harmonic vibrations in the workpiece. Vibrations
cause the machine tools to make minor cutting errors, hurting
the quality of the product. Operators listen for vibrations and
then adjust the cutting speed to compensate. CNC operators
also ensure that the workpiece is being properly lubricated
and cooled, because the machining of metal products gener-
ates a significant amount of heat.

Since CNC machines can operate with limited input from
the operator, a single operator may monitor several machines
simultaneously. Typically, an operator might monitor two
machines cutting relatively simple parts from softer materi-
als, while devoting most of his or her attention to a third ma-
chine cutting a much more difficult part from hard metal, such
as stainless steel. Operators are often expected to carefully
schedule their work so that all of the machines are always
operating.



Computer control operators reprogram computer numerically
controlled machines.

Work environment. Most machine shops are clean, well
lit, and ventilated. Most modern CNC machines are partially
or totally enclosed, minimizing the exposure of workers to
noise, debris, and the lubricants used to cool workpieces dur-
ing machining. Nevertheless, working around machine tools
can be noisy and presents certain dangers, and workers must
follow safety precautions. Computer-controlled machine tool
operators, metal and plastic, wear protective equipment, such
as safety glasses to shield against bits of flying metal and ear-
plugs to dampen machinery noise. They also must exercise
caution when handling hazardous coolants and lubricants.
The job requires stamina because operators stand most of the
day and, at times, may need to lift moderately heavy work-
pieces.

Numerical tool and process control programmers work on
desktop computers in offices that typically are near, but sepa-
rate from, the shop floor. These work areas usually are clean,
well lit, and free of machine noise. Numerical tool and process
control programmers occasionally need to enter the shop floor
to monitor CNC machining operations. On the shop floor,
CNC programmers encounter the same hazards and exercise
the same safety precautions as do CNC operators.

Many computer control programmers and operators work a
40-hour week. CNC operators increasingly work evening and
weekend shifts as companies justify investments in more ex-
pensive machinery by extending hours of operation. Overtime
is common during peak production periods.

Training, Other Qualifications, and Advancement
Computer control programmers and operators train in various
ways—in apprenticeship programs, informally on the job, and
in secondary, vocational, or postsecondary schools. In gen-
eral, the more skills needed for the job, the more education
and training are needed to qualify. Many entrants have previ-
ously worked as machinists or machine setters, operators, and
tenders.

Education and training. The amount and type of education
and training needed depends on the type of job. Entry-level
CNC machine operators may need only a couple of weeks of
on-the-job training to reach proficiency. Setup operators and
programmers, however, may need years of experience or for-
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mal training to write or modify programs. Programmers and
operators can receive their training in various ways—in ap-
prenticeship programs, informally on the job, and in second-
ary, vocational, or postsecondary schools. A growing number
of computer control programmers and more skilled operators
receive their formal training from community or technical
colleges. For some specialized types of programming, such
as that needed to produce complex parts for the aerospace
or shipbuilding industries, employers may prefer individuals
with a degree in engineering.

For those interested in becoming computer control program-
mers or operators, high school or vocational school courses in
mathematics (trigonometry and algebra), blueprint reading,
computer programming, metalworking, and drafting are rec-
ommended. Apprenticeship programs consist of shop training
and related classroom instruction. In shop training, appren-
tices learn filing, handtapping, and dowel fitting, as well as the
operation of various machine tools. Classroom instruction in-
cludes math, physics, programming, blueprint reading, CAD
software, safety, and shop practices. Skilled computer control
programmers and operators need an understanding of the ma-
chining process, including the complex physics that occur at
the cutting point. Thus, most training programs teach CNC
operators and programmers to perform operations on manual
machines prior to operating CNC machines.

As new automation is introduced, computer control pro-
grammers and operators normally receive additional training
to update their skills. This training usually is provided by a
representative of the equipment manufacturer or a local tech-
nical school. Many employers offer tuition reimbursement for
job-related courses.

Certification and other qualifications. Employers prefer
to hire workers who have a basic knowledge of computers
and electronics and experience with machine tools. In fact,
many entrants to these occupations have previously worked
as machinists or machine setters, operators, and tenders. Per-
sons interested in becoming computer control programmers
or operators should be mechanically inclined and able to work
independently and do highly accurate work.

To boost the skill level of all metalworkers and to create a
more uniform standard of competency, a number of training
facilities and colleges have recently begun implementing cur-
riculums by incorporating national skills standards developed
by the National Institute of Metalworking Skills (NIMS). Af-
ter completing such a curriculum and passing a performance
requirement and written exam, trainees are granted an NIMS
credential that provides formal recognition of competency in
a metalworking field. Completion of a formal certification
program provides expanded career opportunities.

Advancement. Computer control programmers and opera-
tors can advance in several ways. Experienced CNC operators
may become CNC programmers, and some are promoted to
supervisory or administrative positions in their firms. A few
open their own shops.

Employment
Computer control programmers and operators held about
158,000 jobs in 2006. About 89 percent were computer-con-



Projections data from the National Employment Matrix
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Projected Change,

Occupational Title (ij))d((:a Emp;(())}(;glent, employment, 2006-16
2016 Number Percent
Computer control programmers and Operators ...........coceecvereeerueene 51-4010 158,000 153,000 -5,700 -4
Computer-controlled machine tool operators, metal and plastic .. 51-4011 141,000 136,000 -4,200 -3
Numerical tool and process control programmers........................ 51-4012 18,000 16,000 -1,500 -8

NOTE: Data in this table are rounded. See the discussion of the employment projections table in the Handbook introductory chapter on Occupational Informa-

tion Included in the Handbook.

trolled machine tool operators, metal and plastic, and about
11 percent were numerical tool and process control program-
mers. Manufacturing employs almost all of these workers.
Employment was concentrated in fabricated metal products
manufacturing, machinery manufacturing, plastics products
manufacturing, and transportation equipment manufacturing
making mostly aerospace and automobile parts. Although
computer control programmers and operators work in all parts
of the country, jobs are most plentiful in the areas where man-
ufacturing is concentrated.

Job Outlook

Despite the projected slow decline in employment of com-
puter control programmers and operators, job opportunities
should be excellent, as employers are expected to continue to
have difficulty finding qualified workers.

Employment change. Employment of computer control
programmers and operators is expected to decline slowly
by 4 percent through 2016. While CNC machine tools will
be increasingly used, advances in CNC machine tools and
manufacturing technology will further automate the produc-
tion process, boosting CNC operator productivity and limiting
employment. The demand for computer control programmers
also will be negatively affected by the increasing use of soft-
ware (CAD/CAM) that automatically translates part and prod-
uct designs into CNC machine tool instructions.

Job prospects. Computer control programmers and op-
erators should have excellent job opportunities despite the
projected slow decline in employment. Due to the limited
number of people entering training programs, employers are
expected to continue to have difficulty finding workers with
the necessary skills and knowledge.

Earnings

Median hourly earnings of computer-controlled machine tool
operators, metal and plastic, were $15.23 in May 2006. The
middle 50 percent earned between $12.10 and $18.84. The
lowest 10 percent earned less than $9.91, whereas the top 10
percent earned more than $22.45. Median hourly earnings in
the manufacturing industries employing the largest numbers
of computer-controlled machine tool operators, metal and
plastic, in May 2006 were:

Metalworking machinery manufacturing .........c..ccceceeuennen. $17.45
Other fabricated metal product manufacturing ...............c...... 15.34
Machine shops; turned product; and screw, nut,

and bolt Manufacturing ........cc.cceceveveevienenieiieneneeeeneeeenen 14.85
Motor vehicle parts manufacturing ............cceceeereeceerieneenenne 14.12
Plastics product manufacturing ............cccceceeveeeeciienenienncncnnns 12.32

Median hourly earnings of numerical tool and process con-
trol programmers were $20.42 in May 2006. The middle 50
percent earned between $16.14 and $25.61. The lowest 10 per-
cent earned less than $13.11, while the top 10 percent earned
more than $31.85.

Many employers, especially those with formal apprenticeship
programs, offer tuition assistance for training classes.

Related Occupations

Occupations most closely related to computer control program-
mers and operators are other metal and plastic working occupa-
tions, which include machinists; tool and die makers; machine
setters, operators, and tenders—metal and plastic; and welding,
soldering, and brazing workers. Numerical tool and process
control programmers apply their knowledge of machining op-
erations, metals, blueprints, and machine programming to write
programs that run machine tools. Computer programmers also
write detailed programs to meet precise specifications.

Sources of Additional Information

For general information about computer control programmers
and operators, contact:

» Precision Machine Products Association, 6700 West
Snowville Rd., Brecksville, OH 44141-3292.

Internet: http://www.pmpa.org/industry-careers/

For a list of training centers and apprenticeship programs, contact:
» National Tooling and Metalworking Association, 9300
Livingston Rd., Fort Washington, MD 20744.

For more information on credential standards and apprentice-
ship, contact:

» The National Institute for Metalworking Skills, 10565
Fairfax Blvd., Suite 203, Fairfax, VA 22030.
Internet: http://www.nims-skills.org/home/index.htm

Food Processing Occupations

(O*NET ,51-3011.00, 51-3021.00, 51-3022.00, 51-3023.00,
51-3091.00, 51-3092.00, 51-3093.00, 35-1011.00)

Significant Points

® Most workers in manual food processing jobs require
little or no training prior to being hired.

As more jobs involving cutting and processing meat
shift from retail stores to food processing plants, job
growth will be concentrated among lesser skilled work-
ers, who are employed primarily in manufacturing.

® Highly skilled bakers should be in demand.



Nature of the Work

Food processing occupations include many different types of
workers who process raw food products into the finished goods
sold by grocers, wholesalers, restaurants, or institutional food
services. These workers perform a variety of tasks and are re-
sponsible for producing many of the food products found in
every household. Some of these workers are bakers, others pro-
cess meat, and still others operate food processing equipment.

Bakers mix and bake ingredients according to recipes to pro-
duce varying quantities of breads, pastries, and other baked
goods. Bakers commonly are employed in grocery stores and
specialty shops and produce small quantities of breads, pastries,
and other baked goods for consumption on premises or for sale
as specialty baked goods. While the quantities are often small,
the varieties of bread usually are not. Specialty handcrafted—
or artisan—bread, comes with seeds, nuts, fruits, olives, and
cheese, which can be included in a crusty loaf, round loaf, flat
or even focaccia bread. Bakers can also add a variety of flavors,
too, such as rosemary, pecan, fig, garlic, red pepper, sesame,
and anise.

In manufacturing, bakers produce goods in large quantities,
using high-volume mixing machines, ovens, and other equip-
ment. Goods produced in large quantities usually are available
for sale through distributors, grocery stores, supermarkets, or
manufacturers’ outlets.

Other food processing workers convert animal carcasses into
manageable pieces of meat, known as boxed meat or case-ready
meat, suitable for sale to wholesalers and retailers. The nature
of their jobs varies significantly depending on the stage of the
process in which they are involved. Butchers and meat cutters,
for example, work primarily in groceries and wholesale estab-
lishments that provide meat to restaurants and other retailers;
whereas, meat, poultry, and fish cutters and trimmers common-
ly work in animal slaughtering and processing plants.

In animal slaughtering and processing plants, slaughterers
and meat packers slaughter cattle, hogs, goats, and sheep, and
cut the carcasses into large wholesale cuts, such as rounds, loins,
ribs, tenders, and chucks, to facilitate the handling, distribution,
marketing, and sale of meat. In most plants, some slaughterers
and meat packers further process the large parts into cuts that
are ready for retail stores. Retailers and grocers increasingly
prefer such prepackaged meat products because a butcher isn’t
needed to display and sell them. Slaughterers and meat packers
also produce hamburger meat and meat trimmings, preparing
sausages, luncheon meats, and other fabricated meat products.
They usually work on assembly lines, with each individual re-
sponsible for only a few of the many cuts needed to process
a carcass. Depending on the type of cut, these workers use
knives; cleavers; meat saws; bandsaws; or other potentially
dangerous equipment.

Poultry cutters and trimmers slaughter and cut up chickens,
turkeys, and other types of poultry. Although the poultry pro-
cessing industry is becoming increasingly automated, many
jobs, such as trimming, packing, and deboning, are still done
manually. Most poultry cutters and trimmers perform routine
cuts on poultry as it moves along production lines.

Meat, poultry, and fish cutters and trimmers also prepare
ready-to-heat foods, usually at processing plants. This prepara-
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tion often entails filleting meat, poultry, or fish; cutting it into
bite-sized pieces or tenders; preparing and adding vegetables;
and applying sauces and flavorings, marinades, or breading.
These case-ready products are gaining in popularity as they of-
fer quick and easy preparation for consumers while, in many
cases, also offering a healthier option.

Manufacturing and retail establishments are likely to em-
ploy fish cutters and trimmers, also called fish cleaners. These
workers primarily scale, cut, and dress fish by removing the
head, scales, and other inedible portions and cutting the fish
into steaks or fillets. In retail markets, these workers may also
wait on customers and clean fish to order.

Butchers and meat cutters process meat at later stages of pro-
duction. Those who work for large grocery stores, wholesale
establishments that supply meat to restaurants, or institutional
food service facilities separate wholesale cuts of meat into retail
cuts or smaller pieces, known as primals. These butchers cut
meat into steaks and chops, shape and tie roasts, and grind beef
for sale as chopped meat. Boneless cuts are prepared using
knives, slicers, or power cutters, while bandsaws and cleavers
are required to cut bone-in pieces of meat. Butchers and meat
cutters in retail food stores also may weigh, wrap, and label the
cuts of meat; arrange them in refrigerated cases for display; and
prepare special cuts to fill unique orders by customers.

Others in food processing occupations include food batch-
makers, who set up and operate equipment that mixes, blends,
or cooks ingredients used in the manufacture of food products
according to formulas or recipes; food cooking machine opera-
tors and tenders, who operate or tend cooking equipment, such
as steam-cooking vats, deep-fry cookers, pressure cookers, ket-
tles, and boilers to prepare food products, such as meat, sugar,
cheese, and grain; and food and tobacco roasting, baking, and
drying machine operators and tenders, who use equipment to
reduce the moisture content of food or tobacco products or to
prepare food for canning. The machines they use include hearth
ovens, kiln driers, roasters, char kilns, steam ovens, and vacuum
drying equipment.

Work environment. Working conditions vary by type and
size of establishment. Most traditional bakers work in bakeries,
cake shops, hot-bread shops, hotels, restaurants, cafeterias, and
in the bakery departments of supermarkets. Bakers may work
under hot and noisy conditions. They typically work under
strict order deadlines and critical time-sensitive baking require-
ments, both of which can induce stress.

Although many bakers often work as part of a team, they also
may work alone when baking particular items. These work-
ers may supervise assistants and teach apprentices and trainees.
Bakers in retail establishments may be required to serve cus-
tomers. Bakers usually work odd hours in shifts and may work
early mornings, evenings, weekends, and holidays.

In animal slaughtering and processing plants and in large
retail food establishments, butchers and meat cutters work in
large meat cutting rooms equipped with power machines and
conveyors. In small retail markets, the butcher or fish cleaner
may work in a cramped space behind the meat or fish counter.
To prevent viral and bacterial infections, work areas are kept
clean and sanitary.



In large grocery stores, butchers and meat cutters separate
wholesale cuts of meat into retail cuts or individually sized
servings.

Butchers and meat cutters, poultry and fish cutters and trim-
mers, and slaughterers and meatpackers often work in cold,
damp rooms. Refrigerated work areas prevent meat from spoil-
ing; they are damp because meat cutting generates large amounts
of blood, condensation, and fat. Cool, damp floors increase the
likelihood of slips and falls. In addition, cool temperatures,
long periods of standing, and repetitious physical tasks make
the work tiring. As a result, butchers as well as meat, poul-
try, and fish cutters and trimmers are more susceptible to injury
than are most other workers.

Injuries include cuts and occasional amputations, which oc-
cur when knives, cleavers, or power tools are used improperly.
Also, repetitive slicing and lifting often lead to cumulative
trauma injuries, such as carpal tunnel syndrome. To reduce the
incidence of cumulative trauma injuries, some employers have
reduced employee workloads, added prescribed rest periods,
redesigned jobs and tools, and promoted increased awareness
of early warning signs as steps to prevent further injury. Nev-
ertheless, workers in the occupation still face the serious threat
of disabling injuries.

Workers who operate food processing machinery typically
work in production areas that are specially designed for food
preservation or processing. Food batchmakers, in particular,
work in kitchen-type, assembly-line production facilities. Be-
cause this work involves food, work areas must meet govern-
mental sanitary regulations. The ovens, as well as the motors of
blenders, mixers, and other equipment, often make work areas
very warm and noisy. There are some hazards, such as burns,
created by the equipment that these workers use.

Food batchmakers; food and tobacco roasting, baking, and
drying machine operators; and food cooking machine operators
and tenders spend a great deal of time on their feet and gener-
ally work a regular 40-hour week that may include evening and
night shifts.

Training, Other Qualifications, and Advancement
Training varies widely among food processing occupations.
However, most manual food processing workers require little
or no training before being hired.
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Education and training. Bakers often start as apprentices or
trainees. Apprentice bakers usually start in craft bakeries, while
trainees usually begin in store bakeries, such as those in super-
markets. Bakers need to become skilled in baking, icing, and
decorating. Knowledge of bakery products and ingredients, as
well as mechanical mixing and baking equipment, is also im-
portant. Many apprentice bakers participate in correspondence
study and may work towards a certificate in baking. Working
as a baker’s assistant or at other activities that involve handling
food is also a useful way to train.

The skills needed to be a baker are often underestimated.
Bakers need to know about ingredients and nutrition, govern-
ment health and sanitation regulations, business concepts, ap-
plied chemistry—including how ingredients combine and how
they are affected by heat, and production processes, including
how to operate and maintain machinery. Computers often oper-
ate high-speed automated equipment typically found in modern
food plants.

Most butchers as well as poultry and fish cutters and trimmers
acquire their skills through on-the-job training programs. The
length of training varies significantly. Simple cutting opera-
tions require a few days to learn, while more complicated tasks,
such as eviscerating slaughtered animals, generally require sev-
eral months of training. The training period for highly skilled
butchers at the retail level may be 1 or 2 years.

Generally, trainees begin by doing less difficult jobs, such as
making simple cuts or removing bones. Under the guidance of
experienced workers, trainees learn the proper use and care of
tools and equipment, while also learning how to prepare various
cuts of meat. After demonstrating skill with various meat cut-
ting tools, trainees learn to divide carcasses into wholesale cuts
and wholesale cuts into retail and individual portions. Trainees
also may learn to roll and tie roasts, prepare sausage, and cure
meat. Those employed in retail food establishments often are
taught operations, such as inventory control, meat buying, and
recordkeeping. In addition, growing concern about food-borne
pathogens in meats has led employers to offer numerous safety
seminars and extensive training in food safety to employees.

On-the-job training is common among food machine opera-
tors and tenders. They learn to run the different types of equip-
ment by watching and helping other workers. Training can last
anywhere from a month to a year, depending on the complexity
of the tasks and the number of products involved. A degree
in an appropriate area—dairy processing for those working in
dairy product operations, for example—is helpful for advance-
ment to a lead worker or a supervisory role. Most food batch-
makers participate in on-the-job training, usually from about
a month to a year. Some food batchmakers learn their trade
through an approved apprenticeship program.

Other qualifications. Bakers need to be able to follow in-
structions, have an eye for detail, and communicate well with
others.

Meat, poultry, and fish cutters and trimmers need manual
dexterity, good depth perception, color discrimination, and
good hand-eye coordination. They also need physical strength
to lift and move heavy pieces of meat. Butchers and fish clean-
ers who wait on customers should have a pleasant personality,



a neat appearance, and the ability to communicate clearly. In
some States, a health certificate is required for employment.

Certification and advancement. Bakers have the option of
obtaining certification through the Retails Bakers of America.
While not mandatory, obtaining certification assures the public
and prospective employers that the baker has sufficient skills
and knowledge to work at a retail baking establishment.

The Retail Bakers of America offer certification for four lev-
els of competence with a focus on several broad areas, including
baking sanitation, management, retail sales, and staff training.
Those who wish to become certified must satisfy a combina-
tion of education and experience requirements prior to taking
an examination. The education and experience requirements
vary by the level of certification desired. For example, a certi-
fied journey baker requires no formal education but a minimum
of 1 year of work experience. On the other hand, a certified
master baker must have earned the certified baker designation,
and must have completed 30 hours of sanitation coursework ap-
proved by a culinary school or government agency, 30 hours of
professional development courses or workshops, and a mini-
mum of 8 years of commercial or retail baking experience.

Food processing workers in retail or wholesale establishments
may progress to supervisory jobs, such as department managers
or team leaders in supermarkets. A few of these workers may
become buyers for wholesalers or supermarket chains. Some
food processing workers go on to open their own markets or
bakeries. In processing plants, workers may advance to super-
visory positions or become team leaders.

Employment

Food processing workers held 705,000 jobs in 2006. Employ-
ment among the various types of food processing occupations
was distributed as follows:

BaKETS ..o 149,000
Meat, poultry, and fish cutters and trimmers.............c........ 144,000
Butchers and meat CUtterS .........oooveeeueeveeiiiiiiieeeeeeeeeeeeeeeeee 131,000
Slaughterers and meat packers..........coceeceereneeceenenenceenenne 122,000
Food batchmakKers ............cooevviiieeeciiiieeeeieeeeeeeeieeeeeeeeee e 95,000
Food cooking machine operators and tenders....................... 44,000
Food and tobacco roasting, baking, and drying

machine operators and tenders..........coeeveevierereerieneneenens 19,000

Projections data from the National Employment Matrix
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Thirty-four percent of all food processing workers were em-
ployed in animal slaughtering and processing plants. Grocery
stores employed another 24 percent. Most of the remainder
worked in other food manufacturing industries. Butchers, meat
cutters, and bakers are employed in almost every city and town
in the Nation, while most other food processing jobs are con-
centrated in communities with food processing plants.

Job Outlook

Job opportunities should be available in all food processing
specialties due to the need to replace experienced workers who
transfer to other occupations or leave the labor force. Overall
employment is expected to increase about as fast as average.

Employment change. Overall employment in the food pro-
cessing occupations is projected to increase 8 percent during the
2006-16 decade, about as fast as the average for all occupations.
Increasingly, cheaper meat imports from abroad will have a
negative effect on domestic employment in many food process-
ing occupations. As more jobs involving cutting and process-
ing meat shift from retail stores to food processing plants, job
growth will be concentrated among lesser skilled workers, who
are employed primarily in manufacturing.

As the Nation’s population grows, the demand for meat,
poultry, and seafood should continue to increase. Successful
marketing by the poultry industry is likely to increase demand
for chicken and ready-to-heat products. Similarly, the develop-
ment of prepared food products that are lower in fat and more
nutritious promises to stimulate the consumption of red meat.
The trend toward preparing case-ready meat at the processing
level also should contribute to demand for animal slaughterers
and meat packers, especially as those products become avail-
able at lower prices.

Lesser skilled meat, poultry, and fish cutters and trimmers—
who work primarily in animal slaughtering and processing
plants—should experience 11 percent growth, about as fast as
the average for all occupations, and employment of slaughters
and meat packers is expected to increase 13 percent, also about
as fast as the average. With the growing popularity of labor-
intensive, ready-to-heat poultry products, demand for poultry
workers should rise steadily. Potentially offsetting growth will
be increased automation and plant efficiency, although some
technological breakthroughs may be years away. Fish cutters

Projected Change,

Occupational Title g(())dce Empzlg}(;rglent, employment, 2006-16
2016 Number Percent
Food processing 0CCUPALiONS .......c..evververreerieuieieieiesienesie e sieeeeneene 51-3000 705,000 764,000 59,000 8
BAKEIS ... 51-3011 149,000 164,000 15,000 10
Butchers and other meat, poultry, and fish processing workers.... 51-3020 398,000 431,000 34,000 8
Butchers and meat CULtErS .......cccuvvvvvvviiieeeeeeeeieeieiiieeee e 51-3021 131,000 134,000 2,500 2
Meat, poultry, and fish cutters and trimmers............cccceceeueenenne. 51-3022 144,000 160,000 16,000 11
Slaughterers and meat Packers..........ceceeeeeeierieneneneneneneenen 51-3023 122,000 138,000 16,000 13
Miscellaneous food processing WOTKers ..........ccceeeverererenenens 51-3090 158,000 169,000 10,000 7

Food and tobacco roasting, baking, and drying machine

operators and teNders .........cocoveverereeierieneneeeeeee e 51-3091 19,000 21,000 2,000 11
Food batchmakers ...........cooveieiiiiiiieeiieceee e 51-3092 95,000 105,000 10,000 11
Food cooking machine operators and tenders........................... 51-3093 44,000 42,000 -2,100 -5

NOTE: Data in this table are rounded. See the discussion of the employment projections table in the Handbook introductory chapter on Occupational Informa-

tion Included in the Handbook.




also will be in demand, as the task of preparing ready-to-heat
fish goods gradually shifts from retail stores to processing
plants. Advances in fish farming, or “aquaculture,” should also
help meet the growing demand for fish and produce job growth
for fish cutters.

Employment of more highly skilled butchers and meat cut-
ters, who work primarily in large supermarkets, is expected to
grow 2 percent, which is considered little or no change in em-
ployment. The proliferation of case-ready meat products and
automation in the animal slaughtering and processing industries
are enabling employers to transfer employment from higher
paid butchers to lower wage slaughterers and meat packers in
meat packing plants. At present, most red meat arrives at gro-
cery stores partially cut up, but a growing share of meat is being
delivered prepackaged with additional fat removed to wholesal-
ers and retailers. This trend is resulting in less work and, thus,
fewer jobs for retail butchers.

While high-volume production equipment limits the demand
for lesser skilled bakers in manufacturing, overall employment
of bakers, particularly highly skilled bakers, should increase 10
percent, about as fast as the average for all occupations, due to
growing numbers of bakers in stores, specialty shops, and tradi-
tional bakeries. In addition to the growing numbers of cookie,
muffin, and cinnamon roll bakeries, the numbers of specialty
bread and bagel shops have been growing, spurring demand for
artisan bread and pastry bakers.

Employment of food batchmakers and food and tobacco
cooking and roasting machine operators and tenders, are ex-
pected to grow 11 percent each, about as fast as the average for
all occupations. However, as more of this work is being done at
the manufacturing level rather than at the retail level, potential
employment gains may be offset by productivity gains from au-
tomated blending and roasting equipment.

Employment of food cooking machine operators and tenders
is expected to decline moderately, about 5 percent, as cooking
equipment such as steam vats, deep fryers, kettles, and broilers
is increasingly automated.

Job prospects. Jobs should be available in all food process-
ing specialties because of the need to replace experienced work-
ers who transfer to other occupations or leave the labor force.
Highly skilled bakers should be especially in demand because
of growing demand for specialty products and because of the
time it takes to learn to make them.

Earnings

Earnings vary by industry, skill, geographic region, and educa-
tional level. Median annual earnings of bakers were $22,030 in
May 2006. The middle 50 percent earned between $17,720 and
$28,190. The highest 10 percent earned more than $35,380,
and the lowest 10 percent earned less than $15,180. Median
annual earnings in the industries employing the largest numbers
of bakers in May 2006 are given in the following tabulation:

Bakeries and tortilla manufacturing..........c.ccecceceveneenuennen. $22.580
GIOCETY STOTES .uveenvieiiieieeieenieenite st eate st et e bt e sieesaeesareeneeas 22,170
Specialty f00d StOIES.......ccociruiriiiiiriiiciciceceeceee 21,900
Full-Service reStaurants ............oeeeeeuveeeeeeeieeeeeeeiieeeeeeeeeeeeeens 20,770

Limited-service eating places ..........c.ccccecevereveeerenuennenenenn. 19,990
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Median annual earnings of butchers and meat cutters were
$26,930 in May 2006. The middle 50 percent earned between
$20,630 and $35,240. The highest 10 percent earned more than
$43,260 annually, while the lowest 10 percent earned less than
$16,520. Butchers and meat cutters employed at the retail level
typically earn more than those in manufacturing. Median an-
nual earnings in the industries employing the largest numbers
of butchers and meat cutters in May 2006 were:

Other general merchandise StOres ...........cceveveevvereneeeennen. $34,190
GIOCETY STOTES .uviieieiiieieetienieesttesiteesteeteentee bt e st e saeeeaeeeneeas 27,830
Grocery and related product wholesalers...........ccccccevenneee. 25,690
Specialty f00d SLOTES .....ccveruirieiereirieiene e 23,180
Animal slaughtering and processing.....c..cc.cceceeeevvervenenneennen 23,080

Meat, poultry, and fish cutters and trimmers typically earn less
than butchers and meat cutters. In May 2006, median annual
earnings for these lower skilled workers were $20,370. The
middle 50 percent earned between $17,100 and $24,120. The
highest 10 percent earned more than $29,070, while the lowest
10 percent earned less than $14,960. The following tabulation
shows median annual earnings in the industries employing the
largest numbers of meat, poultry, and fish cutters and trimmers
in May 2006:

Other general merchandise StOres ............ccooceeveenienienieenne $25,150
GIOCETY STOTES ...veverenieniiiiiieieie ettt 20,680
Animal slaughtering and processing........c.ccecceeeeeeereenereenen. 20,530
Specialty f00d SLOTES......ccueverirrieriirieieniineeiese e 19,990
Seafood product preparation and packaging.............c.cco.c..... 18,180

Median annual earnings of food batchmakers were $23,100
in May 2006. The middle 50 percent earned between $17,730
and $30,120. The highest 10 percent earned more than $37,930,
and the lowest 10 percent earned less than $15,060. The fol-
lowing tabulation presents median annual earnings in the in-
dustries employing the largest numbers of food batchmakers in
May 2006:

Dairy product manufacturing...........cceceeeeerereeseenenenneennens $28,570
Fruit and vegetable preserving and specialty food

MANUFACTUTING ..covvenveriteieieriieiente ettt 25,100
Other food manufacturing...........cecceveeveveeiienenenieeseeeeneen 23,550
Sugar and confectionery product manufacturing.................. 22,370
Bakeries and tortilla manufacturing.........c..ccccceevierienenenee. 21,720

In May 2006, median annual earnings for slaughterers and
meat packers were $21,690. The middle 50 percent earned be-
tween $18,290 and $25,440. The highest 10 percent earned
more than $28,570, and the lowest 10 percent earned less
than $15,950. Median annual earnings in animal slaughtering
and processing, the industry employing the largest number of
slaughterers and meat packers, were $21,730 in May 2006.

Median annual earnings for food cooking machine operators
and tenders were $21,280 in May 2006. The middle 50 percent
earned between $17,160 and $27,140. The highest 10 percent
earned more than $34,350, and the lowest 10 percent earned
less than $14,600. Median annual earnings in grocery stores,



the industry employing the largest number of food cooking ma-
chine operators and tenders, were $19,400 in May 2006.

In May 2006, median annual earnings for food and tobacco
roasting, baking, and drying machine operators and tenders
were $23,510. The middle 50 percent earned between $18,820
and $31,540. The highest 10 percent earned more than $38,740,
and the lowest 10 percent earned less than $15,910.

Food processing workers generally received typical benefits,
including pension plans for union members or those employed
by grocery stores. However, poultry workers rarely earned
substantial benefits. In 2006, 21 percent of all food process-
ing workers were union members or were covered by a union
contract. Many food processing workers are members of the
United Food and Commercial Workers International Union.

Related Occupations

Food processing workers must be skilled at both hand and ma-
chine work and must have some knowledge of processes and
techniques that are involved in handling and preparing food.
Other occupations that require similar skills and knowledge in-
clude chefs, cooks, and food preparation workers.

Sources of Additional Information
For information on various levels of certification as a baker,
contact:
» Retail Bakers of America, 8201 Greensboro Dr., Suite 300,
McLean, VA, 22102

State employment service offices can provide information
about job openings for food processing occupations.

Inspectors, Testers, Sorters,
Samplers, and Weighers

(O*NET 51-9061.00)

Significant Points

Almost 7 in 10 are employed in manufacturing estab-
lishments.

While a high school diploma is sufficient for basic
testing of products, complex precision-inspecting po-
sitions are filled by experienced assemblers, machine
operators, or mechanics who already have a thorough
knowledge of the products and production processes.

Employment is expected to decline slowly, reflecting
the growth of automated inspection and the redistribu-
tion of quality-control responsibilities from inspectors
to other production workers.

Nature of the Work

Inspectors, testers, sorters, samplers, and weighers ensure that
your food will not make you sick, that your car will run prop-
erly, and that your pants will not split the first time you wear
them. These workers monitor or audit quality standards for
virtually all domestically manufactured products, including
foods, textiles, clothing, glassware, motor vehicles, electronic
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components, computers, and structural steel. As product qual-
ity becomes increasingly important to the success of many
manufacturing firms, daily duties of inspectors have changed.
In some cases, the job titles of these workers also have been
changed to quality-control inspector or a similar name, reflect-
ing the growing importance of quality. (A separate statement
on construction and building inspectors appears elsewhere in
the Handbook.)

Regardless of title, all inspectors, testers, sorters, samplers,
and weighers work to guarantee the quality of the goods their
firms produce. Specific job duties also vary across the wide
range of industries in which these workers are found. For
example, materials inspectors may check products by sight,
sound, feel, smell, or even taste to locate imperfections such
as cuts, scratches, bubbles, missing pieces, misweaves, or
crooked seams. These workers also may verify dimensions,
color, weight, texture, strength, or other physical characteris-
tics of objects. Mechanical inspectors generally verify that
parts fit, move correctly, and are properly lubricated; check
the pressure of gases and the level of liquids; test the flow
of electricity; and do a test run to check for proper opera-
tion. Some jobs involve only a quick visual inspection; others
require a longer, detailed one. Sorters may separate goods
according to length, size, fabric type, or color, while samplers
test or inspect a sample taken from a batch or production run
for malfunctions or defects. Weighers weigh quantities of ma-
terials for use in production.

Inspectors, testers, sorters, samplers, and weighers are in-
volved at every stage of the production process. Some inspec-
tors examine materials received from a supplier before send-
ing them to the production line. Others inspect components
and assemblies or perform a final check on the finished prod-
uct. Depending on their skill level, inspectors also may set
up and test equipment, calibrate precision instruments, repair
defective products, or record data.

Inspectors, testers, sorters, samplers, and weighers rely on
a number of tools to perform their jobs. Although some still
use hand held measurement devises such as micrometers, cali-
pers, and alignment gauges, it is more common for them to
operate electronic inspection equipment, such as coordinate
measuring machines (CMMs). These machines use sensitive
probes to measure a part’s dimensional accuracy and allow
the inspector to analyze the results using computer software.
Inspectors testing electrical devices may use voltmeters, am-
meters, and oscilloscopes to test insulation, current flow, and
resistance. All the tools that inspectors use are maintained by
calibration technicians, who ensure that they work properly
and generate accurate readings.

Inspectors mark, tag, or note problems. They may reject
defective items outright, send them for repair or correction, or
fix minor problems themselves. If the product is acceptable,
inspectors may screw a nameplate onto it, tag it, stamp it with
a serial number, or certify it in some other way. Inspectors,
testers, sorters, samplers, and weighers record the results of
their inspections, compute the percentage of defects and other
statistical measures, and prepare inspection and test reports.
Some electronic inspection equipment automatically provides
test reports containing these inspection results. When defects






















































































































































