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Preface 

This bulletin appraises some of the major technological 
changes in the pulp, paper, paperboard, and selected con-
verting industries (SIC 2611, 2621, 2631, 2673, and 2676, 
respectively). It discusses the effects of these changes on 
productivity and labor over the next 5 to 10 years. 

This publication is one of a series which presents the re-
sults of the Bureau's continuing research on productivity 
and technological developments in major industries. Previ-
ous bulletins in this series are included in the list of BLS 
publications on technological change at the end of this bul-
letin. 

This publication was prepared in the Bureau's Office of 
Productivity and Technology, Edwin R. Dean, Associate 

iii 

Commissioner, under the direction of Kent Kunze, Chief, 
Division of Industry Productivity and Technology Studies. 

The report was written by A. Harvey Belitsky. Robert 
Ball and Richard W. Riche supervised the preparation of 
this bulletin. For further information on its contents, please 
call (202) 606-5626. 

Information in this bulletin is available to sensory im-
paired individuals upon request. Voice phone: (202) 606-
STAT; TDD phone: (202) 606-5897; TDD message referral 
phone: 1-800-326-2577. This material is in the public do-
main and, with appropriate credit, may be reproduced with-
out permission. 
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Technological Change and Employment 
in the Pulp, Paper, Paperboard, 
and Selected Converting Industries 

Summary 

This report covers the industries which manufacture pulp 
(SIC 2611), paper (SIC 2621), and paperboard (SIC 2631). 
Much of the output of these industries is further processed 
by converters into final products, and two of the converting 
industries-plastics, foil, and coated paper bags (SIC 2673) 
and sanitary paper products (SIC 2676)-also are covered 
by this report. 

A concern for improved productivity and high quality of 
paper products has led to the development and adoption of 
increasingly automated systems that incorporate computer 
process control. These systems centralize production-related 
information, and control manufacturing processes. In some 
pulp and paper mills, business applications also are included 
in the system. Technologically advanced twin wire forming 
equipment has accelerated the drying process in papermak-
ing and resulted in markedly higher productivity. Technolo-
gies to improve pulpmaking and to raise efficiency in mate-
rials handling and storage tasks also are being adopted. An 
increased emphasis on recycling solid waste has hastened 
the development of advanced de-inking technologies. 

The combined output of the pulp, paper, and paperboard 
industries increased at an average annual rate of 2. 0 percent 
during the period 1973-92. The industry's output is expected 
to continue to grow during the 1990s. Although the import 
penetration ratio may advance slightly because of imports of 
woodpulp and newsprint, gains in exports of paper and pa-
perboard are anticipated. 

Productivity, as measured by output per hour of all em-
ployees in pulp, paper, and paperboard mills, increased at 
an average annual rate of 2.8 percent during 1973-92. Em-
ployee-hours fell an average of 0.8 percent yearly during 
this 19-year period. The productivity of the paper and plas-
tic bag industries-the only converted paper industries for 
which a Bureau of Labor Statistics(BLS) measure is avail-
able-increased at less than one-sixth the average annual 
rate of the above combined industries. 

Combined capital expenditures in the pulp, paper, and 
paperboard industries (in constant dollars) averaged about 
28 percent more per year during 1980-90 compared to the 
earlier period 1973-79. Even larger capital outlays are an-
ticipated over the decade ending in the year 2000. 

Employment in the three combined industries declined at 
an average annual rate of 0.6 percent during 1973-93. The 

proportion of women in the workplace in the three indus-
tries rose over the same period and stood at 15 percent in 
1993. 

Despite a projected employment decline during 1992-
2005, operators, fabricators, and laborers will continue to 
be the largest occupational group in the pulp, paper, and 
paperboard industry. Operators worldng in the most techni-
cally advanced firms will have more responsibility for pro-
duction rates and product quality compared to operators 
working in less technologically advanced facilities. 

Within recent years, formal training programs have be-
come a major factor in the adjustment of workers to techno-
logical change. Extensive training has been instituted to 
accommodate a shift away from traditional specialized craft 
occupations in maintenance to positions in multicraft occu-
pations in maintenance. Labor-management committees also 
have developed training programs for the self-managing 
work teams that are being established in an increasing num-
ber of mills. 

Industry Structure 

Although about one-third of the employees in the paper 
and allied products industry (SIC 26) are in the primary 
sector of the industry, which includes the pulp, paper, and 
paperboard mills, the primary sector accounts for nearly 45 
percent of value of shipments and about two-thirds of new 
capital expenditures. 

Integrated paper and paperboard mills manufacture at least 
part of their pulp requirements on-site in their pulpmaking 
facilities. Separate pulp mills also are usually owned by pa-
per or paperboard companies. 

The paper industry (SIC 2621) produces four major com-
modities: Printing and writing paper; newsprint; tissue; and 
packaging and industrial papers. The paperboard industry 
(SIC 2631) produces heavyweight grades of paper that are 
used to manufacture containers, boxes, cartons, and other 
packaging and nonpackaging materials. While the tonnage 
of paperboard is close to that of paper, the value is lower. 

The paper industry is the third largest consumer of en-
ergy among all manufacturing industries and, with over 50 
percent of energy requirements being self generated, the in-
dustry is close to the chemical industry as the largest 
cogeneratur of energy in the United States. Various chemi-
cals used in the pulping process are burned as fuel for other 



 

processes. This accounts for about 40 percent of the energy 
used by the industry. Additionally, bark and wood waste boil-
ers have replaced many oil-burning facilities for generating 
energy. The use of bark and wood waste doubled to 16 per-
cent of total energy sources between 1972 and 1990.

Greater industrial concentration has taken place in the 
industry. This is the result of the shutdown of older facilities 
and the merger of small, nonintegrated establishments with 
companies that invested in larger mills and machinery and 
also were able to pay more for energy, fiber, and environ-
mental compliance. 

The capital-intensive pulp, paper, and paperboard mills-
often consisting of integrated pulp and paper mills on the 
same site-are centered in the South. The more labor-inten-
sive converting industries are spread more widely and lo-
cated closer to users. 1 

Although some very large corporations dominate the pro-
duction of plastic bags and sanitary napkins (two of the prod-
ucts of the converting industries discussed in this bulletin), 
numerous small firms also remain in operation. Small finns 
can survive because they can operate a small number of spe-
cialized machines that only make plastic bags or sanitary 
napkins from plastic film or fluff pulp that are produced 
elsewhere. 

Technology in the 1990s

Technologies that improve quality in the pulp and paper-
making processes feature advanced instrumentation with 
more on-line measurement of production operations that can 
be displayed on a computer screen in distributed control sys-
tems. Machine speeds that are already beyond the capability 
of manual response have become feasible with computer 
controls, which make possible hands-off operations and en-
hance worker safety. This will become more important as 
the speed of papennaking machines increases an expected 
30 percent by the year 2000.2 Materials handling systems 
in labor intensive woodyards, woodrooms, and finishing and 
shipping departments also are being improved. 

New pulping processes-in addition to chlorine-free 
bleaching-that limit the contamination of the air and wa-
ter are expected to become available in the next 10-15 years.3 

It is anticipated that these improvements will include bio-
technology-based products. 4 

Major technological changes in the pulp, paper, and pa-

1 U.S. Industrial Outlook 1993, International Trade Administration, U.S. 
Department of Commerce, p. 10-1. 

2 "Papermaking and the Paper Machine of the Twenty-First Century: Indus-
trial, Business, and Marketing Trends," Pulp & Paper Special Report 1991, 
p. 6. 

3 Researchers at the Technion in Israel have developed a plant-based en-
zyme that allows a 30-percent reduction in the chlorine used to bleach paper 
and wood. The Jerusalem Post International Edition, Aug. l , 1992, p. 24. 

4 "Chemical Pulping and Bleaching in the Twenty-First Century," Pulp & 
Paper Special Report 1992, p. 17; T. Kent Kirk, "Biotechnology: Out of the 
Lab At Last," Pulp & Paper Special Report 1992, p.15. 
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perboard industry and in the two converting industries are 
discussed below and presented in table I together with their 
diffusion and effect on labor. 

Digital distributed process control (DDPC) 
Digital distributed process control (DDPC) is a system of 

automatic controls over widely dispersed manufacturing 
functions which simultaneously centralize and synthesize 
the processing of information received from various inputs. 
The technology is applied in both the pulping and paper-
making stages of production. 

With DDPC, one computer (referred to as the supervisory 
computer) monitors and links a number of other microcom-
puters or programmable logic controllers (PLCs) that con-
trol devices in various manufacturing operations. While the 
host computer can control the other computers, the latter 
generally run independently with their own software, and 
are therefore called the distributed controls of the system. 
PLC programming is done in a simpler language than is 
required for computers. 

A crucial function of this process control system is to 
monitor and control the characteristics of the paper as it is 
transported through papermaking operations. This is accom-
plished with a variety of sensors that furnish measurement 
data into a microcomputer or other controller. This control 
helps to establish uniformity, and therefore, the quality of 
paper. Sensors present profiles that measure the basis weight 
(mass of material), moisture, caliper (paper thickness), 
brightness, strength, and other properties of paper. Neces-
sary corrections in any of the measured characteristics are 
achieved by computers which control and link actuators to 
the sensors. Distributed controls with sensors also have been 
installed in bleach plants and on digesters in the earlier stage 
of pulping. When there is a shift from one grade of paper to 
another, some advanced paper machines have an automatic 
control to make changes in such variables as basis weight, 
moisture, and opacity. s 

Although process control does not necessarily eliminate 
jobs, even though productivity and the quality of paper prod-
ucts are improved, changes in job requirements do occur. 
The operators who deal with chemicals must understand at 
least the basics of preparing key chemicals so that they can 
adapt to any changing chemistries in the production pro-
cess. 6 More education and skills are expected of operators 
who monitor data on a video display and make changes in a 
process through operating stations located either in a con-
trol room or at stand-alone stations at the wet end and the 
dry end of a paper machine. 

In the more highly automated mills, workers remain in 
an air-conditioned control room. They are no longer required 
to walk alongside a paper machine and check the process 

5 Andy Harrison, "Fletcher Paper Improves Flexibility with Highly Advanced 
Control System," Pulp & Paper, Dec. 1991, p. 120. 

6 Drew Ricketts, "Technical Knowledge of Operators Key to Unlocking 
Mill Process Potential," Pulp & Paper, Dec. 1991 , p. 58. 



Table 1. Major technological changes in pulp, paper, paperboard, and selected industries 

Technology Description Labor implications Diffusion 

Digital distributed process control This is a system of automatic con- DDPC's improve productivity and lhere are DDPC systems for at 
(DDPC) trols over widely distributed manu- quality. The work of operators is least part of the pulping and paper 

facturing functions that also central- Jess arduous and physical, but ab- making processes of over 85 per-
izes and synthesizes information stract conditions of the production cent of the U.S. mills. More inten-
from various controls. The system process must be interpreted from sive application of the systems will 
contains sensors that help to es- electronically presented data The take place if improved sensors be-
tablish quality of paper. number of maintenance personnel come available. 

is directly related to the degree of 
process information. 

Millwide control and information This system integrates all of the A greatly enhanced role for opera- Millwide systems are being put into 
system (MCIS) systems in process control and in tors is possible if the integration of operation in about 20 percent of the 

business activities. MCIS makes information extends from the raw mills. New mills are built with the 
it feasible to readily shift produc- material to the customer delivery integration of management infor-
tion in response to changes in cus- stage. mation and process control sys-
tomer demands. terns. 

Twin wire former (TWF) A TWF drains water from both Unit labor requirements are sharply The major producers of paper and 
sides of the flow of pulp fibers in a reduced with a lWF and operator paperboard are using the TWF or 
solution of water and chemicals. skills are basically unchanged. a retrofitted version of the technol-
Faster drainage and defect-free ogy. 
paper enable the papermaking 
machinery to run at a faster speed 
than is possible in the absence of 
aTWF. 

De-inking technology in recycling Computerized controls that may be Labor requirements for producing Continued growth in the use of the 
part of a DDPC system improve the recycled fibers are similar to those technology is projected for the next 
rate of recovery of fibers in news- for producing virgin fibers although 5 years in the mills producing news-
papers and office papers so that the total costs are about 20 percent print. tissues and office papers. 
they can be used again to produce less. 
paper. 

Improved pulping technology Improved technologies to increase Involves some modification of job Further diffusion of advanced con-
pulp yield and quality and to con- duties to include monitoring im- trol systems and other innovations 
trol pollution are being introduced. proved and more sophisticated in the production of pulp are antici-
Pulping process control systems control systems. Labor require- pated with the goal to reduce ad-
are being improved, and new and ments per ton of pulp are lower in verse effects on the environment 
existing continuous digesters in- some operations. Training to pro- and to lower costs to be more com-
creasingly provide for extended vide employees with the technical petitive. 
cooking. Technologies to wash, expertise to operate advanced sys-
bleach and refine pulp are being terns will be of major importance. 
modified. For example, new chlo-
rine-free pulp bleaching processes 
are being introduced in response 
to environmental concerns. These 
systems reduce pollution and in-
crease rates of pulp liquor recov-
ery. 

3 



  

Table 1. Major technological changes in pulp, paper, paperboard, and selected industries - Continued 

Technology Description 

Materials handling and storage Innovations in materials handling 
involve larger capacity conveyors 
and related equipment, and inte-
grated control systems which mark 
a higher level of automation. They 
incorporate computer control, laser 
scanning devices, and other fea-
tures which achieve eoonomies. In 
woodyards, cranes, debarkers, 
and chippers are being modified to 
handle the increased use of tree-
length pulpwood. Computerized 
systems to transport and store 
products in warehouses also are 
increasing. 

Sanitary napkin converting equip- Computerized and highly auto-
ment mated controls grind fluff pulp and 

convert it into napkins which are 
automatically packaged. A roll of 
fluff is automatically spliced into 
operation, as needed. 

Plastic bag converting equipment The most advanced bag convert-
ing equipment is controlled by a 
servosystem, and automatic feed-
back control which assures that an 
element or quantity of an output 
follows a selected input to the sys-
tern. 

under hot and wet conditions, or be exposed to the dark, 
moist, and toxic environment in an older bleach plant. The 
work is much less arduous and physical, but it is necessary 
to know how to interpret electronically presented combina-
tions of data in order to understand the abstract conditions 
of the production process. Determining when something is 
wrong comes from evaluating bits of data on a video screen, 
rather than by viewing an actual process.7 

The number of maintenance personnel is directly related 
to the degree of process automation. Maintenance personnel 
can comprise 25 percent of all hourly employees in mills 
that operate with great effectiveness, and the proportion is 
considerably higher in some pulp mills. Innovations in 
pulping and papermaking require that equipment be con-
stantly checked and fine-tuned. Predictive and preventive 
maintenance procedures are present in most mills, and so-
phisticated tools make it possible to analyze complicated 
equipment for potential breakdowns.8 

7 Shoshana Zuboff, In the Age of the Smart Machine: The Future of Work 
and Power (New York: Basic Books, Inc.,1988), pp. 59, 90-2. 

8 Chrisler ldhammar, "Maintenance Assessments," Pulp & Paper, Feb. 
1991, p. 45. 
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Labor implications Diffusion 

Advanced materials handling sys- Automation of sheet cutting and 
terns lower labor requirements of packaging is broadly diffused in pa-
equipment operators and materials per mills, but advanced paper roll 
handlers. New technology modi- handling and wrapping systems 
fies job requirements to include a which feature computer control and 
greater degree of equipment moni- laser scanning technology are less 
toring from a central control station, widely used. 
and less manual handling of prod-
ucts and manipulation of control 
devices. 

Output is twice the volume of the The highly productive equipment 
older equipment, but labor require- is likely to be rapidly diffused dur-
ments are only 1 o percent higher. ing the next 5 to 7 years among 
Skill requirements are much higher the rather small number of manu-
for machine operators on the lat- facturers who produce a large 
est equipment. share of the industry's output. 

Some technical skills are required About one-fourth of all bag convert-
by the operators who set up the ing firms have one or more of the 
machines. Maintenance personnel latest machines in operation. Vir-
need more expertise than those tually all of the machines that are 
who maintain older machines, but replaced by the larger firms will be 
servosystems have become reli- these more productive machines. 
able and downtime is minimized. 

Less than 10 percent of a11 paper mills had installed 
DDPC systems for some part of their process in 1980 (for 
example, on a paper machine or in a bleach plant). How-
ever DDPC systems are now at least partially in place in 
over 85 percent of all U.S. mills. With rapid advances oc-
curring in automated control technologies, further diffu
sion of DDPC systems will occur during this decade. A more 
intensive application of the systems will occur if improved 
sensors become available, especially for operations in pulp 
mills and in power plants. It is expected that greatly im-
proved and smaller sensors using integrated circuits will be 
developed.9 

Millwide control and information system (MCIS) 
The increased reliability of process control systems will 

lead more firms to a fuller integration of systems in their 
mills. Millwide control involves tying systems together in a 
hierarchy from order receiving to process measurement, or 
even the integration of all process control systems and the 
systems used in business activities. These millwide control 

9 Matthew J. Coleman, " ls There a Future in the Years Ahead?," 2000 and 
Beyond, TAPP/ Journal, and Pulp & Paper Journal, Feb. 1990, p.12; Scott 
Herber, "People, Paper, and Process Progress," 2000 and Beyond, pp 79-80. 



 

and information systems (MCIS} contribute both to more 
dependable quality of products and to the capability of readily 
switching production runs based upon changes in customer 
demands. The connection of process control and informa-
tion systems under MCIS also leads to the smooth flow of 
information throughout the mill. With more infonnation 
available, greater responsibility can be delegated to the op-
erators. Responsibility for setting rates of production can be 
transferred from a production supervisor to a system opera-
tor. The result is the recognition that operators produce the 
product and are also key figures in quality control. 

Total integration of process control and information sys-
tems can lead to greater efficiency, lower costs, and on-time 
delivery of orders. It also is essential for enhancing the role 
of operators by giving them the incentive and authority to 
make decisions related to production, quality, and cost.10 In 
this setting, and with the application of highly sophisticated 
software, operators can make an assessment of their finan-
cial contribution to the company's operations at the end of a 
working period. 11 The advanced automated process con-
trols and information systems in a millwide system require 
a well-prepared maintenance work force, according to the 
manager of process control systems in a large paper manu-
facturing firm. 

The typical U.S. mill is in the planning stage of establish-
ing a mill wide system, and only about 20 percent of the mills 
are currently installing the system. There are product track-
ing systems that use standard industry numbering and bar 
coding for efficient customer tracking and location control. 
but there is relatively little integration of such business ac-
tivities as accounting, order processing, and invoicing. New 
mills are built with integrated management information and 
process control systems. 12 

Twin wire former (TWF) 
Twin wire forming (TWF) is a major new technology for 

increasing productivity through a reduction in the water 
drainage period required for making paper. This technology 
also enhances the quality of paper by improving the paper's 
acceptance of print and coating. 

The twin-forming procedure begins in the wet end of the 
production process when the flow of stock (pulp fibers within 
a solution of water and chemicals} is distributed to a twin 
former, which immediately traps the large flow. A TWF 
drains the water from both sides of the surface of a flow of 
stock, unlike the drainage on only one side that takes place 
in the absence of a 1WF. Besides faster removal of water, 
both sides of the paper are absolutely uniform, and this de-

10 Wayne Karl, "Process Control: Maintaining the Bottom Line Starts at 
the Top," Pulp & Paper Journal, June 1988, p. 38; Ole Fadum, "Control 
System Suppliers View Changing Mill Relationships," Pulp & Paper, Feb. 
1992, pp. 44-45. . 

11 David Baker, "Corporate Outlook," 2000 and Beyond, p. 136. 
12 Matthew J . Coleman, "U.S. Paper Industry Will See Continued Pros-

perity," 2000 and Beyond, p. 78. 
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feet-free paper makes it possible for the papermaking ma-
chinery to run at a faster speed. All of this is done within a 
relatively small machine space and requires some modifi-
cations in other machinery in order to have full accommo-
dation with the speedup in the production process. 

Although a TWF is required to decrease the time of drain-
age for paper, the drainage of the stock flow involved in the 
manufacture of liner and other boards can be speeded up by 
a less costly and sophisticated technology called a top-wire 
former. The top-wire former is usually retrofitted to an ex-
isting Fourdrinier paper machine. 

The papermaking process can be enhanced by faster dry-
ing. This also increases productivity in both fine papers and 
linerboard production. Both paper and linerboard move 
through the drying process at least 30 percent faster when 
either the twin or the retrofitted form of the technology are 
used. The quality of linerboard also is improved, and this 
results in a better acceptance of coatings. 

Labor requirements are sharply reduced by the wire form-
ing technology. If, for example, two narrower Fourdrinier 
machines are replaced by a single, wider Fourdrinier using 
1WF, one-half the previous size crew will be able to pro-
duce as much as the two former machines. Operator sldlls 
are basically the same with the TWP. 

The major producers in the paper and paperboard indus-
tries use either the TWF or retrofitted top-wire version of 
the technology. Virtually all newsprint and at least 70 per-
cent of the fine papers are produced with TWF, while 30 to 
40 percent of all paperboard is produced with the forming 
technology. New installations of the Fourdrinier are expected 
to have either the twin or top-wire forming. 

De-inking technology in recycling 
The latest de-inking technology has improved the recov-

ery of the fibers in newspapers and office papers so that the 
fibers can be used once again to produce paper. Most of the 
operations that are carried out by the technologies used in 
recycling involve computerized controls which may be part 
of a digital distributed control system. 

Prior to the removal of ink, which provides the most dif-
ficult challenge in recycling papers, high-density cleaning 
and screening are required to remove staples, paper clips, 
and even stones which could damage the equipment used at 
a later stage. In a second screening stage, finer contami-
nants (such as ash and waxes) are removed so that chemi-
cals can be applied to swell the fibers and break them loose, 
returning them to their original state. 

Chemicals also help to release ink from the fibers and 
make them hydrophobic for a flotation stage. Large pumps 
inject air during flotation so that fine bubbles form and the 
ink is removed as it sticks to the bubble surface. Still finer 
remaining particles are removed during a centrifugal clean-
ing stage. A fine mesh removes the ink in a water-extrac-
tion stage. The latest technology has a final ink removal 
rate of over 90 percent. 

Environmental concerns will continue to affect produc-



 

tion and therefore the diffusion of de-inking technology. 
Nearly 80 percent of the manufacturers of newsprint have 
de-inking facilities, and this could expand to nearly 100 
percent in 5 years. Continued growth in the use of recycled 
fibers for the manufacture of tissues (currently at a rate of 
about 60 percent) will result in more use of the de-inking 
technology by these manufacturers. While only about 10 
percent of paper used in offices is made from recycled fi-
bers, substantial growth is expected in their production dur-
ing the next 5 years. 

Improved pulpmaking technology 
New and improved technology is being introduced in the 

major steps of producing and processing pulp. Process con-
trol systems a.re being improved and continuous digesters 
increasingly feature extended cooking and other improve-
ments. Technologies to wash, bleach, and refine pulp also 
are improving quality and efficiency. 

One major change involves the new technologies to bleach 
pulp that is being introduced in response to environmental 
concerns. These innovations include conversion to totally 
chlorine-free bleaching. As a result, hydrogen peroxide 
bleaching, oxygen delignification, and ozone bleaching pro-
cesses are being used more extensively in both chemical and 
mechanical pulping. Advantages of these chlorine-free 
bleaching processes include a decrease in pollutant levels 
and higher rates of pulp chemical recovery. The outlook is 
for further investment to expand capacity of chlorine-free 
bleaching in the 1990s. 

Materials handling and storage 
The manufacture of pulp, paper, and paperboard involves 

the movement of logs, chips, pulp and other fluids, and rolls 
of paper through highly mechanized production operations. 
Materials handling systems in woodyards, woodrooms, and 
finishing and shipping departments, which are labor inten-
sive, are being improved and expanded. Some modern con-
veyor systems feature computer controls and automatic equip-
ment; these systems move materials through processing steps 
with minimum manual intervention. At plants which have 
introduced advanced equipment, there generally are fewer 
equipment operators and workers who handle materials. 

In addition to conventional conveyors and production 
equipment of expanded capacity, some changes involve a 
significantly higher level of mechanization. These include 
automatic systems to transport and wrap paper rolls, auto-
mated warehousing systems, computer-controlled rewinders, 
and high-speed equipment to cut and package sheets. In 
woodyards, cranes, debarkers, and chippers are being modi-
fied to handle the increased use of tree-length pulpwood. 

Computers and laser-beam scanners are key components 
in some modern handling and storage systems. Automatic 
systems to transport and wrap rolls of paper, for example, 
feature automatic laser scanning of bar codes containing 
packaging instructions located on the rolls, improved con-
veyor networks that require less maintenance and cause less 
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damage to rolls in transit, and devices that lubricate equip-
ment automatically. Computerized systems to handle ware-
housing operations also are being used in the paper indus-
try. 

Sanitary napkin converting equipment 
The most technologically advanced equipment for manu-

facturing sanitary napkins operates with totally computer-
ized controls. Fluff pulp, the principal material used in mak-
ing napkins or pads, is deposited into a milling machine 
that is on top of the napkin converting equipment. The mill-
ing machine grinds the fluff pulp and drops it into a strong 
vacuum which pulls it into a mold. The shape of the product 
can be changed by changing the shape of the mold. As with 
earlier, much simpler equipment that is still in use in at 
least one mill, the napkins on the latest equipment are pro-
duced in a continuous process. At an early stage in the manu-
facturing process, the computer-controlled equipment can 
form discrete products (the napkins) from porous fluff pulp, 
whereas the older equipment forms a continuous ribbon of 
the fluff pulp and, only subsequently, cuts it into individual 
units. 

The earlier availability of discrete products with the lat-
est equipment makes qualitative changes in the product pos-
sible. The changes include tapering the napkins so that they 
are thicker in the middle and narrower at the ends, rather 
than turning out the straight and flat napkins of the older 
equipment. When a roll of fluff pulp runs out, another roll is 
automatically spliced into operation, whereas some skill is 
required in threading a new roll onto the older equipment. 
Finally, automatic packaging takes place on the modern 
equipment as a single napkin is deposited in a pouch and 
then within a bag containing several pouches. 

The output of the most advanced converting equipment is 
twice the volume of the older equipment, but labor require-
ments are only 10 percent higher. Skill requirements are 
much higher for machine operators of the latest equipment 
because the equipment is more complex and faster. One of 
the operators is a mechanic with the capability of fixing many 
malfunctions as they take place. Another operator is required 
because of the greatly improved efficiency of the process; 
this operator handles material and is not as skilled. Even 
with the mechanic-operators who work on the newest ma-
chinery, there is no change in the number of mechanics work-
ing in the machine shop because of the nonroutine mainte-
nance that is required. 

The highly productive napkin converting equipment is 
likely to be rapidly diffused during the next 5 to 7 years 
among the rather small number of manufacturers who pro-
duce a very large share of the industry's output. 

Plastic bag converting equipment 
Various kinds of plastic bags, which are sharply competi-

tive with or have even displaced paper bags, are manufac-
tured from a plastic film that is produced by extrusion pro-
cessing equipment. Raw resin pellets are placed into an ex-



 

truder where they are compressed into a viscous condition 
and forced through a die which extrudes it into a long tub-
ing that is finally collapsed into plastic film. 

The conversion of plastic film into bags can follow di-
rectly after plastic is extruded on film-processing equipment 
and fed into bag converting equipment, or the extruded film 
can be secured on rolls and supplied to bag-making ma-
chines. 

Two options are possible if the plastic film flows from an 
extruder into a bag machine which converts it into indi-
vidual bags by applying a seal to one end. At the same time 
that the seal is applied, the bags can be cut off and stacked; 
or, after the seal is applied, they can be perforated and wound 
into a roll for use as garment bags or bags for fruits and 
vegetables. When printing on plastic bags is required, it is 
usually done after the extrusion process in a separate pro-
cess that uses plastic film on a roll. A roll of plastic film is 
placed onto a component of the bag machine that unwinds 
the roll, does the printing, and produces the sacks. 

The most advanced bag-converting equipment is con-
trolled by a servosystem (also called a servomechanism). A 
servosystem is an automatic feedback control which assures 
that output follows a selected input to the system. hnproved 
productivity has resulted from the faster production process 
and the minimal quantity of output that must be scrapped 
because of poor quality. The productivity of these latest ma-
chines, which were introduced about 5 years ago, also is 
enhanced by their minimal downtime. Less need for main-
tenance is required than for the older, slower machines which 
operate with a complicated set of electrical switches and 
brakes. 

Operators are responsible for setting up and making ad-
justments on the newer machines which are easier to oper-
ate than the old ones. These workers require some technical 
skills but a high school education is sufficient. Some bag 
machines have keyboards for entering data, and this task 
can be readily learned. A relatively unskilled packer stands 
at a computer-controlled machine that automatically counts 
bags for packing. 

While maintenance personnel need to have more exper-
tise than those who maintain the older machines, the 
servosystems have become reliable and, if necessary, circuit 
boards and even a servo controller can be replaced easily. 

About one-fourth of all bag-converting finns have one or 
more of the latest machines in operation. Virtually all ma-
chines being installed are the newer and more productive 
models. To some extent, rapid diffusion of these machines 
in the next 5 to 7 years is likely to occur as a response to the 
greater supply of plastic film produced by the new and more 
powerful extruders. 

Output and Productivity Outlook 

Output 
Output in the pulp, paper, and paperboard industry grew 

at an average annual rate of 2.0 percent during the period 
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1973-92 (chart I). With the exception of declines in 4 years 
of recession-1974-75 and 1980-81-output advanced 
every year. 

In the past, some industry analysts forecast that the de-
velopment and broad diffusion of the "electronic office" 
within the United States would limit the growth in paper 
production during the 1970s and 1980s. Instead, the mas-
sive installation of copiers and desk-top computers resulted 
in greatly expanded demand for paper. Electronic technolo-
gies replaced in-plant printing operations to prepare at low 
cost a growing volwne of reports, brochures, and other docu-
ments that are required in modern offices. 13 

Broad-based concern for the environment has greatly in-
fluenced the use of fiber to produce paper and paperboard. 
The use of recovered paper (or the recycling of waste paper) 
increased from about 23 to 29 percent between 1983 and 
1991.14 The use of recycled fibers in writing papers and 
newspapers has expanded in response to regulations imposed 
by Federal, State, and local agencies. The results have been 
reductions in the number of trees used to produce newsprint 
and in the mountains of trash in landfills, of which newspa-
pers account for about 40 percent.15 

According to a study released by an industry trade jour-
nal, the industry's output is projected to grow at an average 
annual rate of nearly 2.5 percent during the 1990s.16 The 
major part of the increased output will be in paper, particu-
larly paper for computers and printing/writing paper, while 
the output of newsprint is expected to grow very slowly. The 
use of more color in printing will require paper that can 
withstand movement through several printing units at high 
speeds. A continued high rate of growth for recycled fiber is 
projected. Moreover, consumers are making increasing de-
mands for paper and board that have a smoother, glossier 
finish and improved printability. As the number of house-
holds containing computers and printers increases, a larger 
volume of paper will be required. 

In view of an expected falloff in domestic packaging re-
quirements, output of paperboard containers and boxes is 
expected to grow at a slower rate than most paper products 
through the year 2000. Nonetheless, output of recycled pa-
perboard will grow at an all-time rapid rate. Revised ship-
ping regulations will stimulate the use of high-performance 
paperboard, which has less weight than traditional container-
board. Linerboard mills which have installed equipment for 
multi-ply forming and high-intensity pressing will be able 
to accommodate an expected shift in favor of the high-per-
formance containerboard. 17 

Growth will continue in the use of recycled fibers for news-

13 '84, '85 North American Pulp & Paper Facr Book, 1985, pp. 150-51. 
14 Data from the American Paper Institute. 
15 Bo Wergens, "Industry Trends Call for New Global Attitude," 2000 

and Beyond, Feb. 1990, p. 69. 
16 Pulp and Paper, August 1991. 
17 "Papermaking and the Paper Machine of the Twenty-First Century," 

p.16. 



 

  

Chart 1. Output per employee hour and related data, 
pulp, paper. and paperboard mills. 1973-92 
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print and higher quality paper in response to the Environ-
mental Protection Agency's goal of a 50-percent reduction 
in landfill by the year 2000. State and local legislation and 
government purchasing guidelines for expanded use of re-
cycled fibers will influence this trend as well. 18 

Foreign trade. The import penetration ratio of paper and 
paperboard rose slowly in most of the years after 1981, and 
was 14.3 percent in 1992.19 This was about 2 percentage 
points higher than the ratio in 1973. Imports increased 54 

IS "Papennaking and the Paper Machine of the Twenty-First "Papermaking 
p. 8. 

19 The import penetration ratio is the ratio of imports to apparent con-
sumption (imports plus domestic production, excluding exports). 
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percent during the 1973-92 period. The trade deficit in pulp 
and paper remains strongly influenced by sizable imports of 
woodpulp and newsprint. However, exports nearly tripled 
between 1973 and 1992. 

The increase in output projected to the year The is ex-
pected to include substantial gains in exports of paper and 
paperboard. As demand for packaging in many foreign coun-
tries continues to be strong, exports of paperboard and box-
board will increase. 

Productivity 
Productivity, as measured by output per hour of all em-

ployees in pulp, paper, and paperboard mills, increased at 
an average annual rate of 2.8 percent during 1973-92, as 
output grew 2.0 percent annually and employee-hours fell 



  

an average of 0.8 percent yearly. Productivity increased 
every year during the 1973-92 period except for 3 years of 
general economic decline in 1975, 1980, and 1981. A 3.1-
percent productivity advance during the most recent period, 
1979-92, was higher than the 2.4-percent annual rate of gain 
during the 1973-79 period. 20 

The productivity growth in the most recent period has 
been associated with expanded output that was closely in 
line with the average annual rate of increase in paper and 
paperboard capacity.21 This relationship followed from the 
closure of outmoded mills, the construction of larger paper 
mills, and installation of new and retrofitted machines that 
increased capacity in many operating mills during the 1980s. 
Within these mills, rapid diffusion of digital distributed pro-
cess control systems is credited with greatly improving effi-
ciency. 22 

Continued productivity improvement remains likely dur-
ing the 1990s because more than half of the new capacity is 
expected to be accompanied by the closing of older and less 
efficient, smaller mills.23 

The productivity of the combined paper and plastic bag 
industries (SIC 2673,74), the only converted paper indus-
tries for which a BLS measure is available, increased at less 
than one-sixth the average annual rate of the pulp, paper, 
and paperboard mills during the 1973-91 period.24 An av-
erage productivity increase of 0.4 percent annually, over the 
18-year period reflected average annual increases in output 
of 1.0 percent and in hours worked of 0.6 percent. 

Investment 

Capital expenditures 
Combined capital expenditures in the pulp, paper and 

paperboard industries (in constant 1982 dollars which take 
account of price level changes) averaged 28 percent more 
per year during the 1980-90 period than during the earlier 
period 1973-79. Capital expenditures totaled $6.2 billion in 
1989 and $6.6 billion in 1990. While a comparatively high 
proportion of total capital outlays was devoted to environ-
mental protection in the earlier period, many installations 
of new or upgraded plant and equipment took place during 
the 1980s.25 

Capital expenditures that deal with environmental con-

20 U.S. Department of Labor, Bureau of Labor Statistics, Productivity Mea· 
sures for Selected Industries and Government Services, Bulletin 2421, April 
1993, and Productivity by Industry: 1992, BLS News Release dated No-
vember 23, 1993. 

21 American Paper Institute, Paper, Paperboard & Wood Pulp, Dec. 1989, 
p. 12. 

22 Dr. Benjamin Slatin, "Outlook is Optimistic for 1990 and Decade 
Ahead," Pulp and Paper International, I an. 1990, p. 33; Matthew J. Coleman, 
"Is There a Future in the Years Ahead?", p. 12. 

23 Matthew J. Coleman, "U.S. Paper Industry Will See Continued Pros-
perity," 2000 and Beyond, p. 78. 

24 Productivity and related data for the paper and plastic bag industry 
component are available only through 1991. 

25 American Paper Institute, Paper, Paperboard, Pulp Capacity, 
1989-1993, 1990, p. 3. 
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trol-including new de-inking facilities to produce news-
print-are expected to be more common through 1995 than 
expenditures for new machines that enlarge capacity. The 
rebuilding of older machines also is expected. In recent years, 
rebuilt paper machines, which enhance operating speeds, 
improve quality, and expand the range of paper grades pro-
duced, have had a larger share of the increased capacity than 
the new machines that were installed.26 

Although a 1992 industry survey shows heavy outlays in 
1990, annual declines in capital expenditures (with the ex-
ception of environmental improvements in kraft pulp mills) 
are expected during the years 1991-93. 27 Expenditures will 
still be at historically high levels, and expansion is expected 
to take place for most of the years thereafter, despite a slower 
rate of growth in output during the decade.28 

Research and development 
Data on outlays for research and development (R&D) are 

not available for the pulp, paper, and paperboard industry, 
but data on R&D by the entire paper and allied products 
industry (SIC 26) are published annually. In 1991, the in-
dustry spent $715 million on R&D. The companies in SIC 
26 which engage in R&D devoted 0.7 percent of their net 
sales to R&D in 1973. In 1979 and 1980, it was I percent 
and in 1991, 0.8 percent (the latest data available). R&D 
spending as a percent of net sales for all manufacturing in-
dustries in 1980 was three times greater than in the paper 
and allied products industry; in 1991, the ratio was nearly 
six times greater.29 Limited available data on R&D expen-
ditures by only paper manufacturing industries appear to be 
consistent with outlays as a proportion of sales by the entire 
industry. In 1983, 15 paper companies spent 1 percent of 
their sales on R&D. 30 

Employment and Occupational Trends 

Employment 
The trend of employment in pulp, paper, and paperboard 

mills has been generally downward over the period I 973-93 
(chart 2). In 1993, combined employment in the three in-
dustries was 235,300 workers, or about 12 percent lower 
than in 1974, the peak year for employment in the period 

26 Ann Damiano, "Advanced Controls Can Help Mills Stay Competitive 
During Downturn," Pulp & Paper, Mar. 1991, p. 110; Wayne Karl, "Think-
ing Globally and Working Locally," 2000 and Beyond, p. 104; Neal 
Lipschutz, "Paper-Making Capacity Gains Likely to Slow, " The Wall Street 
Journal, Dec. 13, 1991, p. B6D. 

27 Carl Espe, "Capital Spending Plans: 1991-93," Pulp & Paper, Jan. 1992, 
pp. 89-90. 

28 "Paper/Board Demand Growth to Dip in 1990s," Pulp & Paper, Aug. 
1991. 

29 National Science Foundation, National Patterns of Science and Tech
nology Resources, NSF82-319, 1982, p. 46; John R. Gawalt, Selected Data 
on Research and Development in Industry: 1989, NSF-91302, National Sci-
ence Foundation, Feb. 1991, n.p. Data for 1991 obtained by follow-up con-
tact with NSF. 

30 Willard E. Mies, et. al., contributing editors, '884, '85 North American 
Pulp & Paper Fact Book, 1985, p. 67. 



  

Chart 2. Employment in pulp, paper, and paperboard mills. 1973-93, 
and projections, 1992-2005 
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1973-93. The sharpest decline in employment over the 20-
year time span took place in paperboard mills, which had an 
employment decrease of 23 percent. Employment in paper 
mills declined about 7 percent and in pulp mills 5 percent 
over this period. 

Employment in pulp, paper, and paperboard mills fell in 
more than half of the years during the 1973-93 period, and the 
average annual rate of decline over this period was 0.6 percent 
(table 2). Over the years 1973-79, total employment decreased 
at an annual rate of 0.2 percent, although production workers 
experienced a sharper decline (0.7 percent). More recently, 
1979-93, total employment in the three combined industries 
fell at an annual rate of 0.8 percent despite an increase in out-
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Table 2. Employment trends in pulp, paper, and paperboard, 
1973-93 and projection, 1992-2005 

Period 

1973-93 ...................... . 
1973-79 .................. . 
1979-93 ................. .. 

1992-2005 projection 
(moderate)2 ............ . 

1Compound rate formula. 
2 See text footnote 31. 

Average annual rate of change 1 

All employees Production workers 

-0.6 -0.7 
- .2 -- .7 
-- .8 -- .8 

-- .5 

Source: Bureau of Labor Statistics. 



  

put (1979-92) that exceeded the gain between 1973 and 79. 
The ratio of production workers to all employees in pulp, 
paper and paperboard mills declined modestly between 1973 
and 1993. In 1993, production workers comprised 76 per-
cent of the work force in these industries. The proportion of 
women employees rose from 9.5 percent in 1973 to 15 per-
cent in 1993. 

The Bureau of Labor Statistics projects that between 1992 
and 2005 employment in pulp, paper, and paperboard mills 
will decline at an average annual rate of 0.5 percent. 31 How-
ever, one industry source expects some increase in the em-
ployment of women through the year 2000, in part, because 
physically demanding jobs will be made easier. 32 

Employment in pulp, paper, and paperboard mills declined 
as total employment in the combined converted paper prod-
ucts industries increased modestly during the 1973-93 pe-
riod. 

Data for employment in the plastic bag industry, one of 
the two converted product industries considered in this re-
port, are available only since 1988, because the Standard 
Industrial Classification for the industry was revised. Em-
ployment under the new classification increased each year 
and totaled 37,700 workers in 1993. 

Employment data that meet the BLS standards for accu-
racy and reliability are not available for any part of the sani-
tary paper products industry, but unpublished data suggest 
that a substantial expansion in employment took place dur-
ing the 1973-93 period. 

Occupations 
Employment in the pulp, paper, and paperboard indus-

tries (moderate alternative) is expected to decline 6.4 per-
cent from 1992-2005. Operators, fabricators, and laborers 
will continue to be the largest occupational group in these 
industries, despite a projected employment decline between 
1992 and 2005 that will exceed the decline for employment 
in all occupations. This occupational group will account for 
about 45 percent of the combined work force in pulp, paper, 
and paperboard mills in 2005, compared with 48 percent in 
1992. The major occupations affected in this group include 
paper goods machine setters, set-up operators, operators, and 
tenders. The operators employed by the most technically ad-
vanced firms will have positions of greater responsibility 
for production rates and product quality compared to opera-
tors working with less integrated control systems.33 Hand 
workers, a smaller subgroup including assemblers and fab-
ricators, are expected to increase by 3 percent during the 13-
year period. 

31 BLS projections for the year 2005 are based on three alternative ver-
sions of economic growth for the overall economy-low, moderate, and 
high. The alternative assumptions are described in the November 1993 is-
sue of the Monthly Labor Review. 

32 "Paper Machine Operators in the Year 2000," Pulp & Paper Special 
Report 1991, p. 28. 

3 "Papermaking and the Paper Machines of the Twenty-First Century," 
p.27. 
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The next largest group-precision production, craft, and 
repair occupations-is projected to decline by 3.4 percent 
between 1992 and 2005. This compares with a decline of 
6.4 percent for employment in all occupations. Thus, the 
employment share for this group of occupations will rise 
slightly to 29 percent. Among the subgroups that will de-
cline are blue-collar worker supervisors, construction trades 
occupations, and precision production occupations. A slight 
decline in employment of mechanics, installers, and repair-
ers also is projected. 

The number of workers in most of the remaining occupa-
tional groups is expected to rise, with the largest increases 
anticipated for the professional occupations, and for techni-
cians and related support occupations. Computer systems 
analysts, engineers, and scientists will undergo rapid growth 
(73 percent) between 1992 and 2005, but this group will 
make up less than 2 percent of total employment in pulp, 
paper, and paperboard mills. However, employment of com-
puter programmers is expected to decline slightly over the 
13-year period. 

While marketing, sales, managerial, and administrative 
occupations all will undergo expansions in employment, the 
number of administrative support employees is expected to 
decline. This is particularly true for those working in the 
financial records processing occupations including bookkeep-
ing, accounting, and auditing clerks. The number of secre-
taries also is expected to decline by 2005. 

Employment in forestry and logging positions that are 
included in the pulp, paper, and paperboard industries are 
projected to expand and, as a result, will account for a slightly 
higher share of total industry employment. 

Substantial differences in both the occupational distribu-
tion of workers and in their projected rates of change are 
evident in the above industries and in the miscellaneous con-
verted paper products industry.34 Employment in all major 
occupational groups in the converted paper industry is ex-
pected to increase between 1992 and 2005. The proportion 
of skilled nonprofessional workers in this industry is only 
about half that required in the three other industries. 

The number of workers in the precision production, craft, 
and repair occupations in the converted paper industry is 
projected to advance 15 percent between 1992 and 2005. 
This advance for various skilled occupations, including 
mechanics, installers, and repairers, matches the projected 
15-percent gain for all occupations in converted paper prod-
ucts. As a result, this group's share of industry employment 
will remain about 13 percent. 

The occupational group comprising operators, fabricators, 
and laborers will increase at a slower rate than total employ-
ment in the converted paper industry. But, in contrast to 

34 Occupational data for the two converted paper product industries con-
sidered in this report are not available. Thus, the discussion on outlook for 
occupations relates to the broader category of all converted paper indus-
tries. 



  

trends in pulp, paper, and paperboard mills, over half the 
industry's work force will still be in these occupations in 
2005. EmplEmployment of hand workers, including assemblers 
and fabricators, is projected to increase by 9 percent over 
the period 1992-2005. Employment in the major subgroup 
consisting of machine setters, set-up operators, operators, 
and tenders is projected increase at nearly the same pace 
over this period and will account for one-third of total em-
ployment in converted paper products. The employment of 
transportation and material moving machine and vehicle 
operators, also a part of this occupational group, is expected 
to increase by 14 percent. 

Several of the remaining occupational groups will expe-
rience above average employment gains. The professional 
specialty occupations and the technicians and related sup-
port occupations will expand by 53 and 31 percent, respec-
tively. The number of engineers is expected to grow 42 per-
cent between 1992 and 2005. A smaller professional group, 
computer systems analysts, engineers, and scientists, is ex-
pected to more than double in size over the same period. 
Positions for engineering and science technicians and tech-
nologists will increase by 33 percent over the 1992-2005 
period. 

Employment in managerial and adminstrative occupations 
is expected to increase by 20 percent, more than the 15-per-
cent gain anticipated for all of converted paper. Management 
support occupations, including such occupations as accoun-
tants and purchasing agents, will grow by 37 percent. 

Adjustment of Workers 
to Technological Change 

Programs to protect workers from any adverse effects of 
changes in technology and methods take several forms in 
the pulp, paper, and paperboard industry. Some are incorpo-
rated in union contracts, while others are informal arrange-
ments between workers and management. In general, ad-
justment programs have been more extensive and have been 
detailed in formal contracts, as several instances of major 
job redesign and related training are being initiated in in-
formal meetings of labor-management committees. 

The United Paperworkers International Union (UPI) is 
the major union of the pulp, paper, paperboard, and con-
verting industries in all regions, except the Pacific States. 
The Association of Western Pulp and Paper Workers 
(AWPPW), an independent union, has organized most mills 
in those States. A majority of all production workers are 
members of these two unions. 

Seniority provisions provide some job security when tech-
nological change takes place. Agreements involving the UPI 
and A WPPW provide for seniority rights in the event of lay-
off and rehiring. A provision requiring advance notice of 
layoff is written into bargaining agreements, but such notice 
is limited to short layoffs or permanent mill shutdowns, and 
generally unrelated to the introduction of a technological 
change. Nevertheless, numerous agreements require that the 
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union be informed when "new or changed jobs" are devel-
oped and wage rates are set for those jobs. After the jobs are 
performed for 60 days, they are subject to the grievance pro-
cedure. Some agreements provide that a redesign in work 
which aims to improve efficiency, productivity, or job satis-
faction, and results in "any reduction in the work force," 
will be carried out by attrition. 35 

In recent years, formal training programs have become a 
major factor in the adjustment of workers to technological 
change in this industry. More companies, with active union 
support, are radically adapting their training programs to 
the increased complexity and sophistication required of the 
operators and maintenance personnel on computerized con-
trols and various technical systems.36 The training in some 
paper companies is already tailored to the increasing respon-
sibility and limited decision making authority that is en-
trusted to some operating personnel. 

For several years, numerous local unions of the UPI and 
the firms with which they bargain have established lengthy 
training programs for positions in multicraft maintenance. 
This represents a shift away from the traditional specialized 
craft occupations in maintenance. For example, two occu-
pational classifications of multicraft maintenance have been 
established by one set of local unions and their employers. 
These are the mechanical crafts, which require qualifica-
tion in various aspects of millwright, machinist, carpenter, 
sheet-metal, pinfeather, and brick mason crafts; and the elec-
trician and instrumentation crafts, which require consider-
able aptitude in electronics to make it possible to work on 
the more complex digital process controls which replaced 
pneumatic controls. 

Some changes also have taken place in the maintenance 
crafts of the Association of Western Pulp and Paperworkers 
(AWPP).  Pay incentives are available to AWWP maintenance 
workers who learn major aspects of one or more crafts that 
add to their original craft. With fewer occupational classifi-
cations in maintenance, downtime often is reduced because 
multiple craft jurisdictions are eliminated and the number 
of workers needed to make repairs are cutback. 

At other mills, a merging of electrical and instrumenta-
tion craftpersons has been instituted by joint labor-
managment committees. A mission statement of one com-
mittee refers to reliance upon a single electrical and instru-
mentation craft to "solve problems and make improvements" 
so that the firm will be better able to adapt to technological 
change and assume a strong competitive position in the in-
dustry. A commitment is made to "continuous uptraining," 
including enrollment in "total quality" courses.37 

In addition to maintenance workers, self-managing work 

35 Agreement by and between The Groveton Division of the James River 
Paper Company, Inc. and the United Paperworkers International Union, Local 
61, Groveton, New Hampshire, Sept. 1, 1988-Sept. 1, 1991. 

36 "Paper Machine Operators in the Year 2000," p. 27. 
37 Electrical and Instrumentation Redesign Proposal, Champion Interna-

tional and UPI Local #274. 



  

teams also include operating personnel whose occupational 
duties have been enlarged. The teams, usually referred to as 
operating under the "crew concept," have been established 
by agreements between local unions of the UPI and A WPPW 
and the companies with which they bargain. 

In a modem pulp and paper facility that operates under 
the crew concept, there is a crew leader, who is an hourly 
employee, and first, second, and third assistants. These oc-
cupational titles replaced such specialized occupations as 
digest operator, bleach operator, bleach tester, and 
brownstock tester. The early stage of papermaking in which 
the stock is very wet is set up along somewhat similar occu-
pational lines as pulping. A crew leader runs the "wet end" 

of the process from a control room, while an assistant crew 
leader runs the "dry end" of papermaking operations from 
computerized controls located near the machinery on the 
mill floor. The job titles, as well as the duties, of foreman 
and supervisor have been changed to operations floor leader 
and resource person, respectively. 

In some plants with the latest technologies, up to one third 
of the work force has associate of science degrees acquired 
from a community college. It is expected that most newly em-
ployed operating personnel in these plants will be able to un-
dergo retraining to adapt to ongoing technical innovations 
because they will have an understanding of basic physics, chem-
istry, and quality control when they are first employed. 
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