Timber: More Effective Utilization
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Timber is commonly defined as trees or
forested lands that are a source of wood.
Timber provides the renewable resource
base for the forest-based industry, consid-
ered by various measurements as the fifth
largest in the United States.

The major products from timber are (i)
structural wood products and (ii) fiber
products. The first category consists of
lumber and rigid panels including ply-
wood, particleboard, flakeboard, fiber-
board, and insulating board, which serve in
primary forms as building materials and
from which innumerable secondary prod-
ucts are made. The fiber products are mar-
ket pulp, dissolving pulp, paper,
paperboard, molded pulp goods, hard-
boards, and the hundreds of products made
from them (/). Three other groups of prod-
ucts are or may also be derived from trees,
namely, extractive materials (naval stores,
oils, drugs, tannin, and other products);
chemicals from the woody tissue or ligno-
cellulose (sugars, alcohol, phenols, and
others); and energy (wood fuel, bark, pulp-
ing by-products, and pyrolytically pro-
duced methanol, gases, and charcoal). In
this article we shall deal mainly with struc-
tural wood products and fiber products,
which provide by far most of the end-use
materials from our forests.

Structure of the Industry

Some 250 million tons (226 million
metric tons) of raw wood—approximately
equal to the U.S. annual production of all
metals, cements, and plastics—are cur-
rently annually processed by the nation’s
forest products industries. Projections of
the U.S. Forest Service predict a doubling
of this demand between 1970 and 2000.
Currently, approximately 35 percent of the
raw material from the forests is converted
to fiber-based products, and 63 percent is
required for primary structural materials.
By the year 2000, fiber-based products are
expected to account for approximately 46
percent of the 22.3 billion cubic feet (630
x 10% cubic meters) predicted then to be
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required annually, with structural products
accounting for about 50 percent.
Structural Products

For limited structural applications,
wood enters the market in its simplest
form as a segment of a tree trunk. For use
as poles, posts, and piling, processing re-
quirements beyond harvesting are largely
limited to removal of bark and often im-
pregnation with preservative chemicals
toxic to fungi and insects. Over 85 percent
of structural wood, however, is first con-
verted into prisms or sheets as primary
products which are used in these forms
for such purposes as building construction
or, alternatively, manufactured into innu-
merable secondary products reliant in part
for their utility on form and structural in-
tegrity.

Basic primary products are lumber,
which is sawed or shaped from the log, and
rigid panels, fabricated by reducing round-
wood to veneer, particles, flakes, strands,
or fibers, which are, in turn, reconstituted
into thin sheets by pressing between heated
platens, usually in combination with an ad-
hesive. Sheets thus formed are plywood,
fabricated from veneer, and building board
consisting of an array of engineered prod-
ucts generically classified as particleboard,
flakeboard, hardboard, and insulating
board. _

In 1970, approximately 62 percent of the
structural wood consumed in the United
States entered the market as lumber, 14
percent as plywood, and 11 percent as
building board. This product mix is contin-
uously changing, with reconstituted prod-
ucts accounting for increasing percentages
of the total, as a result of changes in the
size and quality of the forest raw material,
modifications in techniques of building
construction (which consumes over 50
percent of our structural wood products),
and improvements in processing tech-
nology.

The diminishing supply of large logs
suitable for lumber of large dimensions,
and for plywood, the necessity of using an
increasingly higher percentage of the forest
biomass which has previously been consid-

ered forest residue, and the economic de-
sirability of complete utilization of all raw
material entering processing combine as
strong incentives for the development of
new reconstituted structural products as
alternatives to lumber and plywood. Prod-
ucts important among those which are
technically and economically feasible and
can be expected to enter the market soon
are lumber laminated from veneer and a
variety of designs of reconstituted struc-
tural wood. The former, fabricated from
veneer unsuitable for plywood, can serve
the same function as lumber of large di-
mensions, but can be used more efficiently
in engineered structures because of better
control of variability. The latter, reconsti-
tuted from strands or flakes generated
largely from what is now forest residue or
from low-grade hardwood logs (which are
in oversupply), can be used as alternatives
to lumber or plywood, depending on the
design. The use of structural flakeboard for
sheathing 'in building construction—a
function now served largely by plywood—
is particularly promising.

Fiber Products

The data in Table | indicate that the
U.S. pulp, paper, and paperboard industry
is large by any standard and plays an im-
portant role in the nation’s economy. This
industry has experienced rapid, continuous
growth, amounting to an increase in pro-
duction of almost 3">-fold over the past
three decades. Per capita consumption was
618 pounds (278 kilograms) in 1974 and
616.6 pounds in 1972 compared to 293.7
pounds in 1942, 368.3 pounds in 1952, and
452.7 pounds in 1962.

At the same time that this growth in
production and consumption was taking
place, the fiber raw material picture has
been improving. This is due in part to bet-
ter management and utilization of our for-
ests, to greatly increased use of mill and
forest residues, to broader use of tree spe-
cies, and to greater efficiency in processing
fiber raw materials.

All forecasts indicate a continued future
growth of demand and production of paper
and paperboard both in the United States
and on a world basis. Projections for the
United States compared to values for 1972
are shown in Table 2. World demand for
paper and paperboard in 2000 is expected
to be 456 million tons compared to 155
million tons in 1972. The projected U.S.
demand for 2000 is estimated to be 148
million tons or 32 percent of the world
consumption.
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Factors Affecting Technological Change

In response to numerous driving forces,
the technology of wood processing is un-
dergoing continuous and often drastic
change. In order to meet the nation’s in-
creasing needs for wood-based materials,
future technological advances must occur
at a substantially expanded rate.

Future developments leading to more ef-
ficient utilization of renewable resources
will grow mainly from recent and present
trends. Most new processes and tech-
nologies take several years after initial re-
search to reach operational stages, so that
much of the short-range future can be an-
ticipated.

Included among the numerous factors
affecting technological change are con-
struction and equipment costs, energy con-
siderations, legislation and regulations,
economic incentives, and, particularly
noteworthy, the changing nature of the raw
materials base and environmental consid-
erations.

Cost considerations and the availability
of capital are most important in the pulp
and paper industry which is capital-in-
tensive and each year faces higher capital
and operating costs relative to those of
other materials industries, including the
plastics industry. This implies an increas-
ing cost for these renewable resource prod-
ucts, which tends to restrict the rate at
which industry capacity can grow. Cost
considerations are, therefore, vital at all
stages of pulp and papermaking opera-
tions.

Changing Nature of the Raw Material Base

Perhaps the most important factor af-
fecting technological advances in the struc-
tural products industry is the rapidly
changing nature of the raw materials base.
During the period up to the year 2000,
most of the accessible, remaining natural
forest designated for production will have
been harvested and placed under manage-
ment for sustained and increasingly pro-
ductive yield. Accompanying this transi-
tion will be substantial changes in the size
and quality of forest raw materials avail-
able for industry. Conversion from old-
growth to managed forests will result in a
continuing reduction in the size of logs en-
tering manufacture. The long-established
trend of more complete utilization of the
forest biomass will continue, with the up-
per limits determined by site and economic
considerations. This will further reduce the
size, and in many cases the quality, of in-
dustrial forest raw material. The ratio of
the less desirable hardwoods to the more
desirable softwoods available to industry
will increase. Hardwoods have provided an
increasing proportion of the industry’s
supply since World War II.
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Table 1. Statistics for 1972 characterizing the
U.S. pulp, paper, and paperboard industry (ex-
cluding hardboard). Tons, where listed, signify
short tons; kwh eq, kilowatt-hour equivalent.
[Source (4)]

Item Quantity
Number of establishments 787
Total number of employees 221,100
Total products produced* (tons) 57,491,000
Tons of production per man- 0.158
hour
Value added by manufacture $ 5,364.2
(millions)
Total value of shipments $11,675.4
(millions) -
Capital expenditures (millions) $ 8936
Payroll (millions) $ 2,455.7
Cost of materials (millions) $ 5,388.9
Cost of electricity and fuel+ $ 8910
(millions)
Purchased fuel (kwh eq/ton) 5,509
Electric energy purchased 470
(kwh/ton)
Generated less sold (kwh/ton) 429
Purchased fuel and electric energy 5,979
(kwh eq/ton)
Materials input
Pulpwood (including harvesting 71,538,000
and manufacturing
residues) (cords)
Wood pulp (from above pulp- 43,628,000
wood) (tons)
Waste paper (tons) 11,405,000
Inorganic chemicals, clay, starch, 9,095,000
and others (tons)
Nonwood fibers (tons) 1,047,000
*Excluding hardboard (1,908,000 tons). tThe fig-

ure for contract and resale was $14.9 million.

Forest productivity data indicate that
there will be adequate forest biomass, at
least until the turn of the century, avail-
able to meet the nation’s industrial needs.
Because of the factors indicated above,
technological advances, many of which
are now well under way, will be required
to utilize this biomass more completely
and to adjust to its changing size and
quality.

Environmental Concerns

The structural products industries are
becoming relatively free from environmen-
tal problems because the burning of waste
material has nearly ceased except for some
small plants. Some problems are encoun-
tered by wood preservation plants. Major
environmental concerns center around the
manufacture of pulp and paper.

Meeting anticipated environmental reg-
ulations of the paper industry is expected
to be very costly and has resulted in in-
tensive research to mitigate and solve air
and water pollution problems. In 1972 the
industry spent $339 million in capital ex-
penditures (2) for pollution abatement
equipment. Other costs relating to this
problem amounted to $243 million. Signif-
icant progress has been made by the pulp
and paper industry in pollution control,
but there is concern over the industry’s

ability to sustain environmental protection
expenditures in excess of the $0.5-billion
annual level that has been met during the
past 3 years. This includes considerable re-
search expenditures necessary for the de-
velopment of the best pollution control
technology.

Such research expenditures decrease the
funds that can be budgeted for other tech-
nological developments and for needed ca-
pacity expansions. However, the stimulus
to solve pollution problems is leading to
the development of new technologies for
processes that are more environmentally
acceptable. These include new pulping and
bleaching processes that lead to pollution
abatement. Important advances are being
made in modifying the kraft process and in
the development of new pulping and
bleaching processes using oxygen, with
concomitant reduction in pollution emis-
sions.

Energy Effectiveness

In view of the high probability of in-
creasing costs of liquid and gaseous fuel, at
least until the turn of the century, the rela-
tively low energy requirements for process-
ing wood into primary products, and the
degree to which wood processing for many
products is self-sufficient are particularly
important. As can be expected, energy re-
quirements are related to the extent to
which the basic raw material must be al-
tered in processing. In general, the fiber-
based industry is understandably more en-
ergy-intensive than are many segments of
the structural products industry. Essen-
tially all forms of wood processing, how-

~ever, are superior to the processing of al-

ternative materials from the standpoint of
national energy self-sufficiency.
Structural Wood Products

Energy requirements for raw material
extraction and its processing to a com-

‘modity are shown in Table 3 for selected

structural wood products and for com-
modities used as alternatives. Not only are
the gross energy requirements for many
wood products substantially lower than al-
ternative products based on nonrenewable
materials, but the degree of energy self-suf-
ficiency of many wood products is striking.
Softwood and hardwood lumber and hard-
wood plywood, which in combination ac-
count for more than 62 percent of cur-
rently used structural wood products, are
not only completely energy self-sufficient
in the manufacturing process but addition-
ally generate a substantial residue of
fuel which can be used elsewhere for
industrial or domestic energy. Structural
flakeboard, which is not now in production
but is highly promising as an alternative to
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plywood, will similarly be energy self-suf-
ficient. Softwood plywood, which now ac-
counts for about 13 percent of our struc-
tural wood requirements, and laminated
veneer lumber, which holds much future
promise, both generate adequate process-
ing residue for fuel to supply more than
half of the demands for energy required in
their manufacture.

More than half of the structural wood
products consumed in the United States
are used in the construction of residential
and light industrial buildings. This ex-
panding market is highly attractive for al-
ternative materials based on nonrenewable
resources. A recent study by the Com-
mittee on Renewable Resources for Indus-
trial Materials (CORRIM), under the aus-
pices of the National Academy of Sci-
ences/National Research Council, com-
paring residential construction systems
for floors, walls, and roofs incorporating
wood and nonwood materials, demon-
strated a clear superiority of wood over
nonwood alternatives in energy efficiency.
Taken into consideration are energy
requirements for raw material extrac-
tion, processing into building materials,
and transportation of materials to the
building site. This study shows, for ex-
ample, that steel floor joists require 50
times as much energy as their wood coun-
terparts performing the same function.
Aluminum framing for exterior walls is
approximately 20 times as energy-in-
tensive as wood framing. Aluminum and
steel studs for interior walls require, re-
spectively, 12 and 8 times the energy of
wood studs. Steel rafters exceed wood
trusses by a factor of 7 in energy require-
ment, and aluminum siding requires ap-
proximately 5 times the energy of its ply-
wood and fiberboard counterparts. Brick
siding requires 25 times the energy of
wood-based siding materials. Similar con-
clusions with respect to commercial struc-
tures are drawn from a well-documented
study by Bingham (3).

The CORRIM study also compared
labor and capital depreciation require-
ments for alternative floor, roof, and
wall construction systems and revealed
no consistent differences in these require-
ments for systems based on wood and
nonwood components. It appears that,
when the conservation of energy is of
prime importance, wood is the preferable
material for residential and light com-
mercial construction. The insulation
characteristics of wood are also superior,
which means lower energy requirements
for heating.

The Paper Industry

The paper industry is a major consumer
of energy (320 billion kilowatt-hour
equivalents) which is greater than that con-
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sumed by the plastics, rolled aluminum, or
plate-glass industries. However, the energy
consumed per ton is less than for any of
these other materials. Also, the energy cost
as a fraction of total manufacturing cost
(10 to 16 percent) is less than for such non-
renewable haterials as plastics or alumi-
num.

The paper industry now supplies as
much as 42/ percent of its energy need from
its own process wastes. Therefore, as pur-
chased fuel and power costs increase, the
effect on the cost of a ton of paper will be
less than the increase in cost of a com-
peting product made from a nonrenewable
resource. New technology to improve this
capability would further increase this ad-
vantage and economize on imported fuel.

Researchl is under way to reduce energy

consumption at the various process steps in
the manufacturing operations, such as in
refining and drying. Other energy-saving
research includes recovering low-level heat
from process streams (better heat ex-
change and recycling), improving genera-
tion of energy from processing wastes (bet-
ter recovery furnace operation), producing
low energy, high yield products, reducing
the fiber weight in the end-use product, and
lowering the brightness requirement for
paper.

Efficiency of Material Use
The forest products industry is often

considered wasteful of raw material in har-
vesting and processing. Undeniably, under

Table 2. Statistics and forecasts for paper and paperboard for 1972, 1985, and 2000. Data for hard-
board are excluded from the table; figures for hardboard for these years are 1,908,000, 2,885,000,
and 4,500,000 short tons, respectively. Figures for the real gross national product (GNP) are $792.5
billion for 1972, $1,222.0 billion for 1985, and $2,000.0 billion for 2000. [Data from the American

Paper Institute, New York]

Thousands of short tons

Year

- Trend}

New supply* Exports Imports Production t
1972 62,278 2,841 7,626 57,491 78.58
1985 95,155 3,935 10,730 88,360 77.87
2000 148,335 5,710 17,185 136,860 74.17

*Real GNP times trend. New supply = production + imports — exports. Assuming no change in inventories, new

supply is considered to be apparent consumption (demand).

ports.

tProduction = new supply + exports —im-

{Ratio of new supply to real GNP; extrapolations of past ratios for the future.

Table 3. Energy requirements for selected wood-based commodities and commodities not based on
wood. In calculations of supplementary requirements, it is assumed that energy from processing
residual fuel can be used only in the manufacturing process and not in extraction. Values in paren-
theses are for energy from processing residual fuel in excess of that required for manufacture which

could be available for other uses. [Source (5)]

Energy (10¢ Btu/oven-dry ton)

Available Supplemen-
Commodity Extrac- Manu- from tary re-
tion facture Total processing  quirements
residual for manu-
fuel facture
Wood-based
Softwood lumber 0.943 4.846 5.789 8.313 0(3.467)
Oak flooring 1.073 5.691 6.764 11.388 0(5.697)
Lumber laminated from veneer 0.740 6.587 7.327 3.540 3.047
Softwood sheathing plywood 0.747 6.871 7.618 3.697 3.174
Structural flakeboard 0.956 7.511 8.467 8.616 0 (1.105)
Medium-density fiberboard 0.783 9.303 10.086 2.741 6.562
Insulation board 0.622 10.539 11.161 0.667 9.872
Hardwood plywood 1.041 10.242 11.283 10.629 0(0.387)
Underlayment particleboard 4.617 8.101 12.718 1.529 6.572
Wet-formed hardboard 0.743 19.662 20.405 0.797 18.865
Not wood-based

Gypsum board 0.14 2.73 2.87
Asphalt shingles 0.03 5.70 5.73
Concrete 0.52 7.60 8.12
Concrete block 0.52 7.60 8.12
Clay brick 0.57 7.73 8.30
Carpet and pad 6.60 28.69 35.29
Steel wall studs 2.45 46.20 48.65
Steel floor joists 2.45 46.20 48.65
Aluminum siding 26.80 172.00 198.80
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past economic conditions closely related to
an abundance of inexpensive large logs of
desirable species from wild, old-growth
forests, only a small percentage of the re-
source from the forest entered manufac-
ture. Also, a substantial percentage of the
raw material entering the plant became
unused residue from the primary product.
The changing resource base, accompanied
by increasing raw material costs, has stim-
ulated ever-increasing industrial integra-
tion with an associated increase in efficien-
cy in the use of all available material.
Harvesting technology is being directed to
obtain maximum economic removal of as
much forest material as can be processed.
Processing technology is rapidly being de-
veloped to make most species and all sizes
of trees and tree parts useful. In the
future, the volume of forest residues used
can be expected to be influenced by re-
quirements for maintaining site quality
rather than by harvesting and processing
technology.
The Structural Products Industry

In processing, the quantity of raw mate-
rial entering the plant for manufacture of
the primary product varies with the form
and quality of the entering raw material.
In today’s modern, economically. viable
plants, the residue from the manufacture
of the principal product becomes input raw
material for an integrated manufacturing
process or fuel to provide energy for manu-
facture. This reduces or eliminates re-
liance on fossil fuels. As illustrated in
Table 4, absolute waste does not occur in
such plants. Less efficient plants, lacking
in integration, in which substantial
quantities of residue remain unused are
still to be found, but their numbers are
diminishing.

Better Fiber Utilization

In recent years there has been a contin-
uing trend toward more efficient process-
ing and utilization of wood by the paper in-
dustry. For example, there has been a de-
cline in the amount of wood used per unit
ton of all pulp types from 1.60 cords per
short ton in 1960 to 1.51 cords per ton in
1973. This reduction is partly due to the
use of greater percentages of hardwood but
primarily it is the result of technological
changes enabling the use of higher yield
pulps in the manufacture of packaging pa-
pers and paperboard, as well as for dis-
solving pulps.

Since 1950 there has been a shift, not
only to a greater use of hardwoods (about
25 percent of all wood pulped), but to in-
tegrated utilization of sawmill residues. In
1973 about 38 percent of all wood pulped
was in the form of wood manufacturing
residues (32.5 percent) and logging resi-
dues (5.2 percent), compared to only 17
percent in 1960. When we take into ac-
count recycled waste paper and other re-
sidual fiters (linters, rags, and bagasse),
then more than half the fiber supply that
the industry draws upon comes from
fibers that would otherwise be discarded.
This leads to fuller utilization of the forest
resource on an integrated operational
basis.

Other waste wood from urban forestry,
construction, demolition, pallets, and so
forth is another potential fiber source. This
is only now beginning to be considered sig-
nificant.

Today about 22 percent of paper fiber is
recycled. In recent years the industry has
thoroughly assessed the potential for ex-
panded recycling. It is believed that waste
paper recycling will peak at some value

less than 30 percent. This figure is based on
the economics and technology of collec-
tion, handling, and transportation and on
the assumption that there will be some de-
gree of public encouragement. This ap-
pears to be quite reasonable for the U.S.

.market and quality demands, since re-

search has shown that the primary fiber
has lost its strength potential after about
the third recycle. It is possible to regener-
ate some of its lost potential by chemical
treatment, but costs and pollution are fac-
tors that mitigate against such efforts.

As more and more of our major cities go
to the burning of their organic wastes for
heat and energy, the waste paper in this sol-
id waste stream will provide a major com-
bustible component. Only the higher quali-
ty and readily collectable clean waste will
be recycled for more paper.

Of growing importance is the concept of
whole tree utilization, or use of the whole
tree above the ground: trunk, branches,
twigs, leaves, and bark. Since 1970 there
has been some usage of whole tree chips
for pulping. As further demands are made
on wood and costs rise, there will be great-
er dependence upon the use of the whole
tree. This will fully tap the forest resource
and, together with the use of wood manu-
facturing wastes, will greatly enhance our
fiber supply. Moreover, it will lead to bet-
ter forest management practices to achieve
optimum growth rates.

Although wood costs themselves will
cause a trend toward wider fiber use and
higher pulp yields, developing technologies
lend themselves to use of lower quality fi-
ber and higher pulp yields. This is fortu-
nate, and will encourage the development
and early application of these new process-
es.

Table 4. Wood-based primary structural commodities. These materials balance summaries are based on 1 oven-dry ton input of forest-based raw materi-

al. [Source (5)]

Approximate recovery (oven-dry ton)

Principal product Prin- Solubles
pep Input cipal ~ Lumber Pulp Fuel and Other
raw material product (studs) chips volatiles
Wet-formed insulation board* 1/2 bark-free 1.04 0.05 0.10
chips, 1/2 forest
residual chips
Underlayment particleboard Dry mill residue 0.98 0.11
Wet-formed primary hardboard} 1/2 bark-free 0.87 0.05 0.10
chips, 1/2 forest
residual chips
Medium-density fiberboard$ 1/2 roundwood, 0.86 0.17 0.06
1/2 bark-free
chips )
Softwood plywood (unsanded)|| Roundwood 0.45 0.06 0.30 0.12 0.08 Particleboard furnish
Softwood lumber Roundwood 0.35 0.29 0.21 0.15 Particleboard furnish
Hardwood plywood (sanded)9 Roundwood 0.30 0.48 0.23
Hardwood lumber Roundwood 0.28 0.29 0.23 0.20 Particleboard and
medium-density
fiberboard furnish

*0.19 ton of starch, wax, and asphalt added to raw materials; mechanical pulping assumed.
|10.01 ton of adhesive added.

ed. §0.09 ton of adhesive and wax added.
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4/0.01 ton of adhesive added.

+0.087 ton of adhesive and wax added.

10.02 ton of adhesive and wax add-
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Legislation and Economic Factors

Legislation and regulations that directly
affect the forest industry are those dealing
with land use, the environment, food and
drugs, energy, occupational safety and
health, interstate commerce, consumer
protection, building codes, and enhance-
ment of recycling. Environmental regu-
lations have had a large impact upon the
paper industry in the past few years and
are expected to play a major role in the in-
dustry’s future.

The amount of capital available for the
expansion and improvement of cost effec-
tiveness of a business is limited by the cash
flow and profits that can be generated by
that business. The extent to which this
amount of capital is allocated to facilities
or operations that are solely designed to
meet governmental regulations, such as
those pertaining to the environment, with-
out increased production or product im-
provement, reduces the: amount available
for capacity expansion, cost reduction, and
product improvement. Furthermore, older
plants may have to be closed prematurely
because they cannot afford to meet new en-
vironmental requirements, causing local
unemployment. Consequently, productive
capacity could be curtailed and fall behind
product demand. This and the failure to
reduce costs lead to higher prices and in-
flation.

Economic incentives may take the form
of outright grants, investment tax credits,
or other special legislation available to the
government to encourage the adoption of
new technology and concepts to expand
and improve the utilization of the renew-
able wood material resource. If other fac-
tors do not interfere, economic incentives
can speed up acceptance of new technology
and operating concepts by as much as 5
years.

Recommendations

The forest products industries as a whole
have needs which apply to all its segments.
In addition, the major components of these
industries have their own special needs.
The recommendations to fulfill these needs
are listed accordingly.

The Forest Products Industries

1) Centers of excellence for the educa-
tion of scientific manpower in wood and fi-
ber science and technology should be
maintained with governmental support at
leading universities.

2) Substantially increased research di-
rected toward advancing technology in
wood and wood-fiber materials must be
strongly encouraged with governmental fi-
nancial support where needed.
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3) Because of the decreasing size of
available timber and the increasing neces-
sity to utilize a higher percentage of the
forest biomass, it is important to develop
cost-effective methods of recovering forest
residues and other material of small and ir-
regular size.

4) Attention must be directed to reduc-
ing power consumption in all phases of
logging, manufacture, and transport in the
forest products industries. '

5) There should be economic incentives
to maintain the growth of the forest-based
industries and enable them to invest in in-
novative activities by (i) outright grants;
(ii) investment tax credits; (iii) financial as-
sistance for capital costs, for research in
environmental control and energy efficien-
cy, and for research and development ac-
tivity in engineering, production and mar-
keting of new products and processes; and
(iv) legislation to encourage the adoption
of the technology and concepts to expand
and improve the utilization of the renew-
able wood resource and the protection of
the environment.

The Structural Products Industry

1) Inasmuch as the future structural
products mix must consist of ever-increas-
ing percentages of reconstituted products,
concentrated research must be directed
toward improving processes of manufac-
turing structural materials suitable for ex-
terior and interior use from hardwood and
softwood flakes, strands,; veneer, fiber, and
pieces of small size, alone or in com-
bination. An associated need is the devel-
opment of inexpensive adhesives, not pe-
troleum-based, for reconstituted products,
with particular attention to an exterior ad-
hesive which can serve the function of the
currently used phenol-formaldehyde. Lig-
nin from wood could be a potential source
for the development of such adhesives.

2) Because a major portion of the energy
required for the manufacture of wood
structural materials can be provided from
processing residue, research should be di-
rected to the development of economical
greenwood and bark burners for direct-
fired dryers and wood-fired boilers. There
should also be research on the devel-
opment of dryers, heating vats, and hot-
presses of high thermal efficiency.

The Pulp, Paper, and Paperboard Industry

1) The renewable wood fiber industries
should be encouraged to reduce further the
consumption of energy and thereby not
only help improve the overall energy situ-
ation, but also reduce costs and improve
competition with nonrenewable materials.
This can be done by (i) reducing energy
used in processing by heat exchangers,
thermal recycling, and closed loop sys-
tems; (i) improving generation of energy
from processing wastes; and (iii) produc-

ing lower energy, high yield products.

2) There should be a concentrated re-
search effort by the industry with govern-
mental support. Present funding for re-
search in the pulp and paper area is about
$250 million annually, of which about 40
percent goes for maintaining present
equipment and technology and the remain-
der for innovative research. This ex-
penditure is about 0.6 percent of the indus-
try’s sales value or about 9 percent of its
capital outlays, which is small compared
with budgets dealing with other materials
and processes. The crises in energy and
scarce materials call for immediate steps
to permit the renewable fiber industries to
improve their products, reduce energy, im-
prove their competitive position with re-
spect to petrochemical and other non-
renewable materials, and improve process-
ing efficiency by increasing yields, reducing
wastes, lowering costs, and enhancing the
quality of the environment. To achieve
most of these goals for the paper industry
by 1985 requires that the innovative com-
ponent of the overall research effort be in-
creased to a figure of around $450 million
now and then be kept level with inflation.
This figure plus the continued maintenance
research cost of $100 million (in 1975 dol-
lars) would bring the total annual research
expenditure to about 1.3 percent of the
present sales value. These figures are for
R & D only. Commercial implementation
will require continued large capital invest-
ments to meet environmental, energy, and
innovative process and product demands
over the next decade.

3) Governmental regulations, especially
those pertaining to the environment,
should be implemented and administered
in such a way that (i) their impact upon the
consumer and the renewable fiber resource
industries is reasonable and (ii) the health
of these renewable industries is not endan-
gered, but instead maintained in sound
condition.
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