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Part | (A): Major Recommendations:

The Advisory Panel on Timber and the En-
vironment recommends to the President that:

1. The President issue a statement or proclama-
tion to the Nation, emphasizing the unique renewa-
bility of the timber resource, and the opportunities
to improve substantially the productivity and the
value of the Nation’s forest resources to meet the
multiple demands now being made and likely to be
made in the future on these forests; and empha-
sizing that forest resources are to be cherished,
nurtured, and used.

2. The President require the Federal agencies
concerned with forests to prepare a comprehensive
nationwide program of forest development and
timber supply covering the periods 1973-85, 1986—
2000, and 2001-20, which will convert into specific
programmatic terms the general proposals of this
report. Such comprehensive programs should in-
clude: Expansion of recreation and wilderness
areas where appropriate ; protection of water sup-
plies; protection of fragile soils and erodable steep
slopes by their withdrawal from timber harvest;
protection of wildlife including rare and endan-
gered species of plants, animals, and birds; im-
proved utilization of wood fiber for all its varied
uses; assistance to owners of private forest lands
in the management of their forests for increased
output; and harvesting of timber from the na-
tional forests on a schedule commensurate with
their productive capacity and sufficient to make
- their proportionate contribution to national tim-
ber needs. This comprehensive program should be
carefully monitored by the Forest Policy Board,
proposed later.

3. The Federal land-administering agencies and

1 Fuller statements of these‘recommendations and of reasons

for them are found throughout the Panel report, as are other
recommendations on a number of pertinent subjects.

the Congress accelerate their efforts to complete
the National Wilderness Preservation System as
rapidly as possible. The Federal land-managing
agencies and the Congress should develop a sys-
tem of quasi-wilderness areas in the Eastern
United States, in which low-intensity outdoor rec-
reation will be possible under natural forest con-
ditions.

4. The commercial forest lands not withdrawn
for wilderness or other specific uses should be des-
ignated for commercial timber production and
other compatible uses and be managed in accord-
ance with appropriate national policies.

5. The Federal agencies continue to reserve
from timber cutting all lands under their juris-
dictions where sites cannot now be logged without
causing unacceptable environmental damage ; such
reservation to continue until the means of timber
management and harvest have improved so that
such lands can be safely harvested.

6. The Forest Service, the Bureau of Land Mza-
agement, and all other pertinent Federal agencies,
improve the environment on forest lands under
their jurisdictions by establishing road building
standards and logging practices that minimize site
disturbances, while at the same time retaining all
proven and efficient methods of timber harvest,
including clearcutting, under appropriate condi-
tions. These agencies should skillfully apply the
best silvicultural and conservation measures in
forest management, particularly in timber harvest
and forest regeneration. The need to economically
and intensively manage the new forest crop as well
as manage the existing timber crop shall receive
due consideration.

7. In order to help dampen short-term fluctua-
tions in softwood lumber and plywood supply, in-
terested public agencies and private industry rep-
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resentatives should make periodic (perhaps
monthly) reviews or analyses of the prospective
demand and supply situation for the various wood
products, in order to discover possible imbalances
and warn against them. Such reviews would be
similar to those now made in the Department of
Agriculture for agricultural commodities, but
should involve both suppliers and users of wood
products to a major degree for the knowledge such
groups can contribute and also as a means of mak-
ing the projections more widely known and more
effectively used.

8. The annual harvest on lands available for
commercial timber production on western national
forests can be increased substantially. Analyses
based upon nationwide forest inventory data in-
dicate possibilities for increasing the old growth
cutting rate in the range of 50 to 100 percent. The
Panel’s consultant believes that on four forests
analyzed in his report, the annual harvest rate
should average 39 percent more, than is now pro-
posed in recently prepared Forest Service plans.
The Panel recommends that the Forest Service
promptly review and revise policies for allowable
cut determinations including rotation period de-
terminations, stocking objectives, and old growth
management policies for the western national for-
ests. The precise revised level of harvest must be
worked out for appropriate geographical areas
and must consider, for each area, condition of ex-
isting timber stands, road accessibility, market de-
mands, impact on non-Federal forests, and future
timber supplies and do so within the limits of sus-
tained yield. The Panel recognizes that an ac-
celerated harvest of old growth timber in national
forests should be undertaken only provided that
adequate provision is made for financing whatever
intensified timber management is needed to sup-
port the new level of harvest. If harvest on na-
tional forests during the 1970’s is accelerated, it
will tend to reduce pressure for harvest of timber
from private forests, thereby tending to increase
their growth of timber in this and later decades.

9. The Forest Service carry out an accelerated
program of timber growing, stressing immediate
regeneration, on national forests, in accordance
with the foregoing recommendations and with the
funds proposed in later recommendations. The ob-
jective of this accelerated program is to increase
the growth of wood on national forests for harvest
in later decades.
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10. The Federal Government maintain incentive
programs to encourage private landowners to fol-
low forest management programs which protect
the environment and to increase future timber sup-
plies from their forests. Such programs should
maintain Federal income tax incentives; should
include advice and services to forest owners and
their associations; and should include cost-sharing
for intensive forest management practices, includ-
ing provision of seedlings. New programs should
be developed on a trial basis by providing financial
assistance to lessees of land whose forests are com-
bined by lessors of appropriate types into efficient
forest management units.

11. Government and industry should conduct
and support research to promote technological in-
novation in forest management and in wood uti-
lization and help develop less destructive logging
equipment. Particular attention should be given to
methods of timber harvest on fragile sites and to
commercial thinnings.

12. The President require all the Federal agen-
cies having responsibility for management of
wilderness areas to develop, in cooperation with
wilderness users, democratic and equitable systems
of managing use of wilderness areas within their
carrying capacities, considering the nature of the
wilderness experience as well as the wilderness
ecosystem.

13. The President require Federal land manag-
ing agencies, especially the Forest Service, to un-
dertake management practices to direct and con-
trol all nontimber uses made of the lands ; to recog-
nize that the day of unlimited public use of Fed-
eral recreation areas is over, and that recreation
and other nontimber uses will have to be controlled
and managed just as management has been applied
over many years to timber growing and harvest
and to grazing use.

14. The President require the Federal agencies
concerned with the administration of outdoor reec-
reation on Federal lands to devise and apply sys-
tems of charges or fees for recreation activity
which are administratively feasible, equitable to
users, reflect the value of the recreation oppor-
tunity, and reflect the costs of providing the rec-
reation area and its facilities. ‘

15. The United States continue to import and
export forest products of all kinds when it is in
the best long-term interests of the Nation to do
so; but that, until some of the recommendations
herein for increasing timber supplies can be im-



plemented, the executive branch negotiate with
Japan to reduce the disruptive log buying activi-
ties in the Northwest.

16. The President consider, as one solution, the
creation of a permanent national board or council
on forest policy to report to the President or other
appropriate offices in the White House, with a
small group of citizen (not Federal employee)
members appointed by the President. The council
should examine all aspects of forest policy, on
lands of all ownerships, and annually or more
frequently recommend action to the President, the
Congress, and the Nation, as appropriate.

17. A better method of more adequate and more
timely financing of forest management programs
on all Federal forest lands is essential. Such a
method must recognize the long-term nature of
forestry and be based upon sound economic con-
cepts of intensive forest management; programed
expenditures and investments must be related to
anticipated returns. It is recommended that the
President direct the Office of Management and
Budget, with solicited help of the General Ac-
counting Office and independent consultants, to
devise a management and financial plan that will
best meet the special needs of good resource man-

agement and at the same time conform to the
established requirements of good government.

18. An amendment to the fiscal year 1974 budget
be processed to provide sufficient funds for the
offering of the full allowable cut on every national
forest where there is that volume of market
demand.

19. The President propose an increased annual
Federal expenditure for forest development of the
general order of $200 million. This is desirable
and necessary inasmuch as implementation of the
preceding recommendations will, at best, take some
time and the forestry programs, especially the
accelerated harvest of mature timber from national
forests, proposed by the Panel merit such critical
support. The President should make it clear that
this is an investment, not merely an outlay, which
should return to the Treasury more than it costs;
and he should find ways of establishing an invest-
ment account for public forestry programs.

20. Finally, the President provide a suitable
forum or means of enlisting review and discussion
of this report, especially the policy recommenda-
tions, by responsible and informed persons inside
and outside of government. The Panel members
are prepared to participate.



Part|(B): Abstract of the Report

THE PANEL'S ASSIGNMENT

The President’s Advisory Panel on Timber and
the Environment was appointed to carry out the
following activities:

* * * o study the entire range of management prob-
lems. The Panel will advise the President on matters
associated with increasing the Nation’s supply of tim-
ber to meet the growing housing needs while protect-
ing and enhanecing the quality of our environment.

The Panel will make recommendations on such
matters as the desirable level of timber harvest on
Federal lands and methods of accomplishing the har-
vest while assuring adequate protection of the envi-
ronment ; the costs and benefits of alternative forest
programs ; timber sales procedures; and the possibili-
ties of increasing timber productivity on non-Federal
lands.

The Panel has interpreted its charge broadly.
Its report considers the entire forest resources of
the United States, public and private, and their
contribution to national well-being. The report
examines the relationship of imports and exports
to the national timber supply and the role that the
U.S. forest resources have played and can continue
to play in the world forest economy.

THE TIMBER CONTROVERSY

The ‘Panel’s appointment was the direct result
of public concern over two issues: The national
housing program, and growing awareness of need
for protection of the environment.

The Congress set a goal of 26 million new hous-
ing units to be built during the decade beginning
with 1968. If fully achieved, this program would
result in much needed housing for people of all
income levels. Funding and initiating the program
required builders to place large orders for lumber
and plywood. Yard and mill stocks were quickly
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reduced and prices advanced sharply. For a
time it seemed that the entire housing goal was
threatened.

At the same time citizen groups in the Bitter-
root Valley in Montana, near the Bridger National
Forest in Wyoming and near the Monongahela
National Forest in West Virginia were vigorously
objecting to clearcutting timber from these forests.
They found a sympathetic forum for their pro-
tests in the Congress; also many conservation and
preservation organizations quickly reinforced

" their ranks. Public concern over management

practices and perceived priorities on Forest Serv-
ice lands also involved, of course, the executive
branch. If the housing program were not to stop,
large quantities of timber were required. A major
portion of it would have to come from the national
forests as these contained 51 percent of the Na-
tion’s softwood inventory. Moreover, the fact that
production and use of alternative building mate-
rials would impose greater environmental disturb-
ance than does production and use of wood argued
for its continued preferential use. Other essential
uses for wood continued, hence the total volume of
wood demanded increased faster than logs could
be cut and processed. This set off a sharp price rise
which recurred in 1972, and is still underway.
Builders blamed the lumber and plywood indus-
try and demanded price controls; the industry
blamed the Forest Service for not selling more
timber; the Forest Service was unable to respond
to the increased demand but responded to environ-
mental pressures by increasing its attention to de-
tails of timber sale planning and all multiple use
objectives thereby making its road and timber
activities rapidly escalate in cost. Actual and
threatened court injunctions instituted by the
Sierra Club, the Environmental Defense Fund,



and other groups against timber sales further
slowed the sales program. Preservationists insisted
that the National Environmental Protection Act
required the Forest Service to file environmental
impact statements before opening additional for-
est lands to harvest. This and other constraints to
preserve a balanced program vastly increased the
work required to prepare timber sales, while Serv-
ice manpower ceilings remained constant and then
were reduced under rulings of the Office of Man-
agement and Budget. Consequently, instead of in-
creasing, sales offerings declined. As frustrations
mounted, awakened emotions heated rapidly. Im-
patient citizens seeking improved housing were
ultimately penalized by the conflicts as lumber and
plywood prices soared.

Late in 1972, Japan stepped up her log buying
on the west coast to support her new housing pro-
gram planned to match that of the United States.
Prices of logs have been bid up to double and
triple past levels. Such is the fast-moving situation
as the Panel submits its report.

SIGNIFICANCE OF FORESTS

Forests are dominated by trees; yet, forests are
much more than land with trees; they are the com-
plex entities resulting from the interactions of
physical, chemical, and biological forces on some
unit of land. Climate, soil, and water determine
which grasses, herbs, shrubs, and trees will de-
velop; the vegetation, in turn, determines which
micro-animal and macro-animal forms will exist.
Animals feeding on the vegetation further modify
ecological relationships as the dynamics of forest
life progress.

Throughout history, forests have provided a
multitude of products and services; in industrial-
ized societies the major outputs are: Wood for
construction and paper products, a site for various
forms of recreation, and water. The major con-
sumable product is wood, just as farms produce
consumable crops and livestock. Unlike substitute
products used in construction, such as clay prod-
ucts, cement, steel, and aluminum, wood is renew-
able. Also its conversion from logs into finished
products takes but a fraction of the energy that
1s required for refining and processing substitute
materials. When its usefulness as a product is over,
it is biodegradable to the basic elements of which
it was made. Timber is a highly versatile construc-

tion material, unmatched in many technical prop-
erties. To dispense with it would be costly in money
and environmental degradation.

Forests also provide water, fish, wildlife, and
forage, in the commodity sense. Equally or more
important are their services in building and pro-
tecting soil, safeguarding watersheds, cooling and
filtering air, and providing innumerable oppor-
tunities for outdoor recreation of diverse character.

‘While only timber and forage among forest out-
puts usually generate significant financial returns
for forest owners, all products and services benefit
society in general and therefore are of public con-
cern. Their perpetuation with unimpaired produc-
tivity is a solemn obligation of all forest users and
government.

CRITICAL FEATURES OF AMERICAN FORESTS

No nation on earth is so richly endowed with
the variety and wealth of its forests as is the
United States. This has been recognized in both the
legal and moral obligations which society asserts
to assure the Nation that its forest resource not
be profligately used. Forests have always been an
important natural resource, the use of which is
deeply ingrained in American experience and his-
tory. Such use is expected to become increasingly
important to quality living of the future.

Hardwoods and Softwoods

The total forest area of the United States is 754
million acres of which 500 million acres are classi-
fied as commercial forest land. From about 1910,
when clearing for agriculture ceased to exceed re-
version of farmland to forest, until 1970 the area
of forests increased ; apparently the timber growth
rate also increased as slow growing old timber was
harvested and replaced by rapidly growing young
stands (table I-1). Between 1952 and 1970, both
total timber harvest and timber growth rate
increased. '

TABLE I|-1.—Total Commercial Forest Resource of the
United States: 1952, 1962, and 1970

Area In billion board feet

Year ¢ abrltiag{l Inventory Growth Removals
1952_______ 495 2,412 45. 1 52. 5
1962 .. ___. 508 2, 430 52. 3 50. 3
1970 .. ___ 500 2,421 60. 0 62. 8




The annual growth of hardwood as of 1970
was 19.7 billion board feet and the annual removal
was 15 billion board feet. Hardwood timber is
used extensively for flooring, pallets, furniture
manufacture, athletic equipment and for paper
manufacture. As of 1970, these and other uses
totaled substantially less than the annual growth.
The Panel does not dismiss the possibility that
hardwoods may be in short supply in the decades
ahead, as choice walnut, maple, ash, and oak are
today. Nor is it unaware that hardwoods may be
and in fact are now being used for many structural
purposes for which softwoods are preferred. How-
ever, it is to the critical softwood timber supply
that the Panel was charged to direct its attention.

Softwoods are used not only for lumber and
plywood but also are favored for paper and paper-
board where high strength and long fiber are
requisites. Both softwood growth and softwood
harvests on American forest lands have increased
during the past 18 years but removals have ex-
ceeded growth with consequent reduction in in-
ventory. During 1970 softwood harvest. exceeded
growth by 7.8 billion board feet. These aggregate
national relationships differ between the East and
the West and among ownership classes. Eastern
forests are predominantly privately owned by
farmers and other private owners and forest in-
dustry. The trees are young and grow rapidly, and
growth exceeds removals for all ownership classes.
The situation in the West on forest industry and
public forests is the opposite. Most of the western
forest are old growth forests where natural mortal-
ity offsets all or most of the gross growth. As a
result, when harvests on these lands are compared
with net growth, there is a current net growth de-
ficit, even though the growth potential of these

lands is sufficient to sustain current removal rates.
With successful regeneration and continued good
management following harvests, net growth on
public ownerships will eventually equal or exceed
the current rate of removals. On forest industry
lands, this will be more difficult to achieve at cur-
rent removal rates. On farm and other private
ownerships, the forests are generally younger, and
growth exceeds removals.

Owhership, Inventories, and Growth

There are four major groups of commercial
forest ownerships: National forests, other public,
private industrial, and miscellaneous private which
is composed of farmers, other individuals, and
private groups (table I-2). The differences be-
tween these ownerships are many, but the primary
functional differences are the quality of the lands
for timber growing and the level of investment
in timber growing each group is willing and able
to make.

The industrial group owns about 13 percent of
the commercial land. Their growth rates are sub-
stantially above the others and their lands on
the average are receiving the most intensive
management.

Over half of the total softwood sawtimber in-
ventory stands on the national forests; in general,
these lands are overstocked with mature and over-
mature timber resulting in an average annual
growth-per-acre less than half that on industrial
lands. National forests, because of less productive
soils, use constraints, and remoteness from mar-
kets, may never match industrial forests in growth
rate but the gap between the two can be drastically
lessened as stagnant stands are replaced by thrifty,
young timber.

TABLE |-2.—Area and Volume Statistics by Ownership Classes, 1970

In billion board feet
Commerciall
Ovmership classes ares held Total softwood sawtimber volume Total hardwood sawtimber volume
(million acres)
Inventory Growth Removals Inventory Growth Removals
National forests_ ___ .. ________ 91.9 982 8.6 12.7 39 1.3 .4
Other public. - - - . 44,2 223 4,0 4.3 40 1.7 .6
Forest industry. . o ____ 67.3 318 10. 0 16. 3 68 2.4 1.9
Other private. . _____. 206. 2 382 17.7 14. 4 368 14. 3 12.1
National total_ - - _ .. ________ 499. 6 1, 905 40. 3 47.7 515 19.7 15.0

:lcfomxgercial forest 1and is defined as that forest 1and capable of produeing 20 cubic feet of timber per acre per year and which has neither been reserved
nor deferred.

Source of table: “Forest Statistics, 1970, F8~-USDA.



Nonindustrial private lands have the smallest
inventory per acre—too low in fact for optimum
growth. In contrast to the other ownership classes,
very close to half of the inventory on small pri-
vate holdings is hardwood. These “other private”
lands are the only ownership class on which soft-
wood sawtimber growth exceeds removals. This
margin between growth and removals must be ex-
panded substantially, to increase the proportion of
softwoods and raise the total stocking level. Be-
cause of size, quality, and ownership objectives,
these lands are unlikely to achieve the productivity
levels of industrial forests.

THE CENTRAL POLICY ISSUE

The central policy issue for meeting the wood
needs for the 1970’s and 1980’s is: at what rate
should the old growth inventory on the national
forests be converted to well-managed new stands
to meet both current and future timber needs. The
Panel recommends that national forest timber
sales be brought up to and maintained at allowable
harvest levels on all forests where there is sufficient
volume of market demand. It further recommends
review and revision of allowable cut determination
policies to make the timber output from the na-
tional forests more responsive to national timber
supply needs. Rotation period determinations,
stocking objectives, and old growth management
policies can be adjusted for this purpose within
established sustained yield principies.

While sustainable annual harvest determina-
tions should be made for each geographic or eco-
nomic area of national forest lands, the Panel dis-
avows any need for a strict “even flow” harvest
policy at the national forest level. This recom-
mendation is contingent on adequate provisions
for financing whatever intensified timber manage-
ment is needed to support the higher rate of
cutting.

The remainder of the 1970’s is a crucial time
for action to insure future timber supply. The
harvesting of presently standing timber, both old
growth and second growth, will continue to be

_important for a few decades; but, increasingly,
harvest will consist of wood grown after 1972. For
the truly long run, 2020 and beyond, it is timber
growth which is all important; and available tim-
ber volume in those decades depends upon meas-
ures to increase growth taken in the 1970’s and

505-287 O - 73 -2

1980’s. It is only confidence in a future supply of
new timber that makes defensible a recommenda-
tion to accelerate harvest of present old growth.

OPPORTUNITIES FOR IMPROVING
PRODUCTIVITY OF AMERICAN FORESTS

The output of all products and services of the
forests of the United States can,be increased ma-
terially in the next decades at costs commensurate
with benefits. Greater investments of capital, labor,
and materials will be needed, but the most impor-
tant need is for bold, improved quality manage-
ment. Nontimber values of the forest can be thus
increased while at the same time timber growth
and harvest are increased. Not every acre can be
made to produce more of everything at an econom-
ical cost, but total productivity of Americon for-
ests can be increased greatly for all purposes and
at reasonable cost.

- Timber growth per acre can be increased in a
number of ways. After harvest, fire, windthrow,
disease or insect kill, the salvagable timber should
be promptly removed and the area regenerated
by natural or artificial means. Where available
and appropriate, genetically improved seedlings
- should be planted. If such seedlings are to be used,
both economics and silviculture normally dictate
thinnings and intermediate selective cutting and
‘final harvest by clearcutting. Precommercial and
commercial thinnings, application of fertilizers,
and control of insect pests and diseases are all well-
“tested measures for increasing the growth and de-
velopment of trees suitable for sawtimber and ve-
‘neer. Prompt harvesting at maturity, together
with immediate regeneration with a new stand be-
fore weed trees or shrubs take over the site, is al-
ways desirable and often essential for success. A
proper balance between harvesting and inventory
is essential for maintaining optimum growth rate.

The only source of lumber and plywood during
the 1970’s will be from trees of merchantable size
now standing, whether grown here or abroad.
Growth of additional wood on these trees, growth
of wood on smaller trees now standing, and growth
of trees to be seeded or planted in the future, may
all add to the annual timber growth rate and there-
fore increase the current allowable timber cut even
though none of the above trees be cut during the
1970’s. Measures to increase growth on these lands
are extremely important for the period 1980-2020.

9



National Forests

The Panel makes several recommendations de-
signed to help the Forest Service meet the legiti-
mate interests of citizen groups and to facilitate
the more efficient management of the national for-
ests. The Panel is convinced that the present
annual budgeting and appropriation practices
handicap efficient Federal land management. Too
little money is provided to prepare forests for
present and future multiple-use requirements. Re-
sponse to urgent needs for protection, salvage, and
. regeneration is too slow; they also provide in-
adequately for capital investment inherent in
proper forest management. A better arrangement
would be one in which national forest revenues
and expenditures could be brought into some rea-
sonable relationships and in which an adequate
level of long-term funding for national forest pro-
grams, including higher levels of harvest, could
be assured. The problem in achieving such an ar-
rangement is great, because special programs for
national forest administration, even though they
be efficient, could create precedents for other as-
pects of government where they are not justified.
Nevertheless, the Panel urges that continued study
be given to this problem and that a long-term
funding arrangement be instituted.

An immediate pressing problem is that national
forest timber output is now declining at a time
of unprecedented sustained demand for increased
lumber and plywood production. The first step to
increasing timber supply is to get national forest
timber sales up to present allowable cut levels
wherever there is that volume of market demand.
Federal timber sales should be financed with ac-
companying manpower authorizations to a level
so there is no fiscal restraint to attainment of this
objective; otherwise there may be greater loss in
receipts to the treasury than there would be savings
in expenditures.

For the next decade, a greatly expanded pro-
gram of quality forest management on national
forests and elsewhere is recommended. The Panel
is mindful that these are times of budgetary strin-
gency and that this proposal requires large initial
outlays of Federal funds in order to be effective
However, well-planned and executed timber grow-
ing programs characteristically produce more in-
come than expenses, thus producing net revenue
to the Federal treasury. Such annual appropria-
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tions need not be treated as if they were current
outlays. An apparent net cost outlay often results
from transactions which, under any reasonable
accounting procedures, produce a net income. The
Panel recommends that public land management,
particularly where wood is a major end product,
be carried on under accounting and financing pro-
cedures that reflect the capital investment nature
of forest management.

Other Public

The Panel has noted the extensive forest lands
managed by Federal agencies other than the For-
est Service and by non-Federal public agencies.
This category of forest land ownership is the
smallest of the four in total commercial forest
acreage and in sawtimber inventory, growth and
removals. Nevertheless, “other public” forest lands
rank second among all ownership classes in saw-
timber inventory and removals on per acre basis.
Many of the findings about management needs and
environmental considerations for national forests
apply to other Federal lands as well. Opportuni-
ties for improved productivity and better use of
these public lands are both real and significant.

Forest Industry

Forest industry lands are of better than average
quality for timber production, are generally well
managed, and are being brought under intensive
management more rapidly than are other classes
of forest land. Accordingly, the Panel’s chief con-
cern is with the institutional factors in the country
which affect the forest industries’ role in helping
to mold and synchronize growth and harvests of
timber on their lands with growth and harvests
on the other lands supplying timber for American
needs.

A factor that for decades has plagued the lum-
ber industry and added to the risk in timber grow-
ing has been the sharp and erratic fluctuations in
construction, particularly residential construction.
Public programs to stimulate housing have tended
to accentuate such fluctuations. Stabilizations of
residential construction and other markets, would
encourage continued and increased investments of
private capital in timber growing and would help
to maintain a favorable economic climate for en-
couraging intensive management of the forest in-
dustry lands.



Other Private

A major goal of national forest policy must be
to achieve, during the period 1990-2020, a rela-
tively high timber harvest from nonindustrial pri-
vate woodlands. Whether or not this goal will be
attained depends largely on measures initiated in
the 1970’s and 1980’s.

The immense area, low stocking, modest growth,
and modest rate of harvest of the “other private”
lands makes them the listless giant of forestry. If
the growth rate of these woodlands could be in-
creased to match that of the timber industry for-
ests, the effect would be an increase of one-fourth
in the average annual growth of all American
forests. Part of the problem of getting more out-
put from these lands is technical, part is economic,
and part is motivational. Taking into account the
present quality and stocking of timber on “other
private” lands, one can only conclude that the cur-
rent growing stock must be improved to serve as
an effective “factory” to produce timber for pro-
jected future demands. The small area in the typi-
cal ownership makes many forestry operations
unduly costly per acre, or provides only limited
incentive to the owner to apply his resources to
forest management. Many such owners are more
interested in other benefits and values of their for-
est than growing wood for harvest.

A variety of public programs have been devel-
oped for these small private forests. Though they
have aided some owners in practicing better for-
estry, it is clear that the overall performance of
the “other private” forests is comparatively low.
The possibility of a more effective type of program
that involves aggregating small ownerships into
larger operating units is explored in the Panel’s
report. Such a program would offer the economies
inherent in large-scale operations while preserving
for the forest owner most of the advantages of
individual ownership.

Major hazards to investment in timber growing
are ad valorem and other taxes. Forestry invest-
ment, because it must be made decades in advance
of yield, is highly vulnerable to rapid increase in
ad valorem taxes that may take as much as 40-60
percent of the gross revenue. This is especially
likely to occur where land developments inflate
values before the timber crop is ready for harvest.

The Panel believes that according capital gains
tax treatment to timber crops has greatly stimu-
lated investment in forestry by both industries and

individuals. It further believes that without this
tax provision the timber supply problem would be
much more severe than now forecast.

INCREASING THE EFFICIENCY OF WOOD USE

The Panel is aware that loss in potential timber
supply occurs through present methods of harvest-
ing, processing, and use. Economic factors all
along the line have acted to delay fuller use of the
wood that is grown. Where forests are accessible
by roads, dead and dying timber can be salvaged ;
if pulpmills are nearby, defective logs, tops, and
limbwood that otherwise would be left on the
logging site can be converted to chips for paper-
making. Average sawmills convert but 40 percent
of the log into usable lumber, yet the more efficient
mills convert up to 60 percent. Lack of an assured
future timber supply is often advanced as a reason
for not investing in modern machinery to attain
such high yields. Competent experts have found

‘that improved management alone can often meet

the same standard. Construction d951gns and tech-
niques are known that make possible savings up to
95 percent in the total timber required for house
construction, but their use requires new labor
skills, updated building codes, close inspection,
quality control, and improved management of con-
struction operations on the building site.

Steps are being taken by a number of firms to
realize such savings in wood use. As lumber prices
increase many others will be induced to do so.
Government can hasten the process by granting
small business loans, investment credit, and de-
preciation allowances for equipment, and taking
such other measures as will encourage adoption of
efficiencies in processing, distribution, and use.

TIMBER IMPORTS AND EXPORTS

The United States has always imported some
wood products, and in recent years has become an
increasingly important exporter of wood products
as well. Trade in wood products is relatively free;
import tariffs are low, and exports are uncontrolled
except for logs originating from Federal lands.
‘Wood is heavy in relation to its value, and trans-
portation costs, except by water, often prohibit
long-distance movement of logs and lumber. Yet,
the United States has a substantial comparative
advantage as a producer of softwood ; its logs (and
to a lesser extent, its lumber) are being avidly
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sought by the Japanese who are large net im-
porters of wood. Japan’s pressing housing needs
are leading to a sharply increased demand for logs
and lumber. Most wood exports to Japan originate
in the States of Washington and Alaska.

The United States imports lumber from Canada
equivalent to more than twice the volume of our
log and lumber exports. The Nation also imports
newsprint from Canada and is likely to continue to
do so; paper is exported to Western' Europe and
to Japan. Our imports of pulpwood, paper, and
related products were 10 percent of our 1971 con-
sumption. Our exports of similar materials were
nearly half of our imports. Exports may be ex-
pected to increase in the near future.

Numerous proposals have been made to reduce,
eliminate, or otherwise control log exports, par-
ticularly to Japan. Conservation and preservation
groups opposed to increased timber harvest, timber
processors interested in log supply for their mills,
and consumers of lumber and plywood have all
supported such restrictions. The Panel is con-
cerned about the upsurge in log buying by the
Japanese in late 1972 and early 1973 and urges
the executive branch to negotiate a reduction to
past levels.

There are substantial advantages, however, in
retaining relatively free trade in forest products
for the long term. Such trade brings in needed for-
eign exchange, provides more market stability for
certain species and affords increased incentive for
timber growing through increased prices for logs
resulting from increased competition.

ENVIRONMENTAL CONCERNS

Many citizens, conscious of the demands modern
society places on our environment, criticize opera-
tions and management objectives on the national
forests. They have found much that upsets them—
erosion from logging roads, streams clogged with
logging debris, spawning beds silted over, huge
quantities of slash and defective material left on
logging sites, and large areas clearcut thus offend-
ing their esthetic sensibilities. Some question if
long-term forest management can be practiced
without soil depletion.

The Panel has made a thorough inquiry into
these and related matters. A careful review of
scientific findings together with on site inspection
revealed that most of such damage caused by log-
ging can be avoided or minimized. Many of the
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fears that have been expressed are unfounded, mis-
leading, or exaggerated, often due to extrapolation
from an isolated case to forest lands in general.
For example, Norway spruce, when grown in pure
dense stands in Saxony, did produce an acid soil
condition that reduced growth. This was corrected
by mixed planting with alder, or more quickly
by application of lime. A meticulous study of pub-
lished evidence of soil depletion from forest man-
agement reveals no case in the United States, or
in Europe where records extend over a period of
800 years, in which the removal of timber crops, as
opposed to annual litter removal, has led to soil
impoverishment. The average annual removal of
plant nutrients due to harvested timber is in the
order of 1 to 8 pounds per acre for phosphorus, up
to 10 pounds for nitrogen and potassium, and
somewhat higher for calcium. Such amounts are
readily restored by decomposition of soil minerals,
nitrogen fixation and additions from rainwater
and dust. The accelerated nutrient release caused
by direct sunlight following clearcutting is gen-
erally small in total amount and subsides quickly
as new vegetation springs up. Erosion and plant
nutrient losses from well-managed forests are
therefore inconsequential compared with those
that occur on comparably well-managed, and long
cultivated agricultural lands.

Properly executed logging operations do not
destroy wildlife habitat, though they may tem-
porarily alter it. For ground-dwelling species such
as deer and other large herbivores, timber cutting
stimulates the growth of nutritious herbs, shrubs,
and tree seedlings at levels reachable by ground
feeding animals. Clearcutting does destroy feeding
and nesting habitat of some insectivorous birds
and may cause them to vacate cutover areas. Mean-
while, seed eaters move in to occupy the site.
Within 8 to 5 years in the case of hardwood clear-
cuts, the tree canopy is restored and insect feeders
return. The net effect of forest management, there-
fore, is to increase diversity in age-classes of tim-
ber which in turn favors diversity in species of
birds and other wildlife.

Weather hazards during the construction proc-
ess preclude the possibility of assurance there will
be no soil erosion from roadbuilding, but constant
care and vigilance can keep undesirable soil move-
ment to tolerable and correctable proportions.
Means of reducing and eliminating such damage
are known and need to be applied. Revision of the
contractual relationship so that the logger is per-



forming contractual services to the Government
and can be denied payment for substandard work
will help. Most logging damage on national forests
has occurred because of a lack of sufficient compe-
tent manpower to effectively plan, coordinate, and
supervise field operations.

Large amounts of defective timber and logging
slash are inevitably left when old growth timber is
cut. In fact much debris is already on the ground
in old growth timber but remains unnoticed until
revealed by harvesting. Fortunately, as mentioned
above, it is becoming feasible to remove much of
this material for pulp chips whenever mills are
nearby or the chips can be loaded on ships for
export, primarily to Japan. Unsightliness for a
brief period until the new stand reaches 6 to 10 feet
in height can scarcely be avoided following har-
vest of old growth timber.

The Panel finds that the Nation faces neither
scarcity of forest land, nor standing timber ; nei-
ther scarcity of forest wildlife, nor recreational
opportunities, nor existing and potential wilder-
ness areas. It finds further that timber harvesting,
where properly planned and supervised, does not
cause floods, significant soil erosion nor impov-
erishment of wildlife habitat. However, the
potential for modern logging machinery, when
improperly used, to cause significant damage
should not be dismissed, nor should the need for
careful supervision of logging operations be
disregarded.

FOREST POLICY BOARD

There is no single agency or group whose sole or
primary concern is national forest policy, and
none that brings total forest policy issues to a
focus or, better, avoids or resolves crisis problems.
Forest policy in the United States is made by a
multiplicity of Federal agencies, private groups
and individuals. The very existence of this Panel

is evidence that a different approach is needed at
the Federal level. A Presidential forest policy
advisory board or council, reporting to the Presi-
dent or other appropriate offices in the White
House and with members appointed by the Presi-
dent and serving at his pleasure, will provide a
satisfactory device for achieving a desirable focus
of forest policy. Decisions on forest policy would
still have to be made by the President and the Con-
gress, and ultimately by the whole electorate, but
issues could be more sharply defined, extraneous
matters more quickly disposed of, and alternatives
for the future more clearly drawn, by such a board
than in any other way.

CONCLUSION N

The forests of the United States present oppor- \_\
tunities for better service to the American people.
To be sure, there are many problems in the best
management of forests of different ownerships and
of diverse physical characteristics; but problems
are also opportunities.

The Panel’s considered judgment is that growth
on all forests of the Nation, considered as a whole,
might well be doubled by 2020 by a reasonable
increase in management input.

Forests are not merely growing in the physical
sense; they are growing in importance, in eco-
nomic. output, and in social possibilities as well.
The challenge to the Nation and to those directly.
involved in forest management is to optimize for-
est multiple-use potential.

The full report provides considerable detail as
to how this can be accomplished. The - major recom-
mendations address the balanced goals of increas-
ing the productivity of forests for commeodity and
noncommodity uses in ways which protect and
enhance the quality of the forest environment and.
of American life. ’

| E
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Part I — REPORT



chapter1

Man’s Use of the Forest Environment:

Forests occupy almost one-third of the land area
of the world and support a biomass and have an
annual rate of productivity exceeding that of agri-
cultural land and oceans combined.

At the time of the European settlement of
America, almost one-half of our land was forest
or woodland. Even though this has been reduced
by extensive clearing for agriculture, urban areas,
highways and other uses, one-third of the Nation
remains forested with a pleasantly diverse conif-
erous and deciduous flora. The wide variety and
quality of species and the productive capacity of
soil and climate give U.S. forests an unrealized
potential for all uses, including additional soft-
wood growth that is unsurpassed in the world.

IMPORTANCE OF FORESTS TO MAN

Forests have a major role in our daily lives.
They are the greatest converters of solar energy
to chemical energy of any vegetative type. More-
over, they do so more economically than any solar
engines, converters, or heaters man has devised.
Because of the possibility of converting wood cel-
lulose and lignin into sugars, pentosans, alcohol,
fodder yeast, and other products through various
biological and chemical means, the ultimate utility
of forests can be greatly increased.

Forests also play an indispensible role in creat-
ing and preserving a quality environment. They
build and protect soil, filter water, preserve water-
sheds, and carry on photosynthesis, the basis of

1For detail on the material covered in this chapter see “Appen-
dix C: Softwood Sawtimber Supply and Demand Projections,” by
Robert Marty; ‘“Appendix L: Maintaining Timber Supply in a
Sound Environment,” by David Smith; “Appendix M : The Impact
of Timber Harvest on Solls and Water,” by Earl Stone; “Appen-
dix N: Timber and Wildlife,”” by Willlam Webb; ‘“Appendix O:
Forest Recreation : An Analysis With Special Consideration of the
East,” by the Panel staff.

every food chain. They improve the quality of the
environment by providing sound and wind bar-
riers; help to prevent floods by detaining and then
slowly releasing water; act as air-conditioners that
filter, cool and humidify the air through tran-
spiration (the release of water into the air through
leaves and needles) ; provide suitable habitat for
plants and wildlife including rare and endangered
species; and furnish raw material for lumber, ply-
wood, paper, and other wood products.

Forests provide important amenities to life that
contribute materially to quality living. Picnicking,
hiking, camping, and wildlife study all bring sat-
isfactions we would never want to do without. If
forests or wooded corridors extend into an urban
area, they can attract some forms of wildlife to the
urban doorstep. Forests are also helpful in absorb-
ing carbon dioxide, releasing oxygen, muffling
noise, and collecting dust from the air.

Forests supply one of the major natural re-
sources for our domestic and world economy—
wood. The variety of uses is almost infinite. Solid
wood products are used in residential construction
and other buildings, furniture, boats and ships,
and in many other products. Wood fiber is the
basis of paper and paper products. Wood-based
economic activities contribute some 5 percent to
our gross national product.

Psychic rewards and forest recreation oppor-
tunities also have values that cannot yet be meas-
ured. The inherent qualities of strength, resilience,
shelter, and beauty of forests inspire emotional ties
long celebrated in literature, art, and music. Old
growth stands are preserved and guarded by
people today because they have esthetic qualities,
offer solitude, and are living reminders of our
heritage. Trips into the wilderness offer a test of
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physical fitness, resourcefulness, and fortitude.
Forests provide opportunity for hunting, fishing,
and trapping including opportunity for a partici-
pant to experience some of the excitement and sat-
isfaction his ancestors must have felt while pursu-
ing wildlife for sustenance.

FOREST DYNAMICS

Forest communities and their associated envi-
ronments function together in the transfer and
circulation of energy and matter, thus forming an
ecosystem. The parts of the forest ecosystem—
climate, soil, water, plant cover, animals, bacteria,
and fungi—are intricately interrelated. Soil pro-
vides three basic functions for forest vegetation:
Root anchorage ; essential minerals and nutrients;
and retention, release, and filtration of water.
Although soil supports life and is permeated by
living organisms, it is not itself a living organism.
Green plants including trees hold the basic secret
of life—it is their capacity by aid of sunlight to
convert carbon dioxide and water into sugars,
starches, cellulose, proteins, and all other plant
products. The leaves, stems, fruits, and roots of
the vegetation provide nourishment for all animal
life, including herbivores and carnivores, and for
the decomposers—the bacteria, fungi, and minute
animals—that break down the remains of all plants
and animals. The end products of such breakdown
are carbon dioxide, water, and the basic chemicals
with which the plants started the cycle of life.

In forests the dominant organisms—trees—are
long lived and seem to be permanent parts of the
environment. Yet forests are dynamic as are all
biological communities and change from season
to season, from year to year, and from century to
century. Even the longest lived tree is only a tem-
porary occupant of a particular space, and even the
most, stable forest is subject to constant change.
Natural forces such as wind, wildfire, storm, dis-
ease, and insects cause the longest lived trees to die
and be replaced; in turn every forest modifies its
own environment by changing soil characteristics
and microclimate. As the forest changes, modifica-
tions accumulate and make the forest environment
less suitable for one type of vegetation and more
suitable for another. In this way a predictable
sequence of biologic communities occupies an area
over time as the dynamic process of ecological
succession unfolds.
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MAJOR FOREST USES AND VALUES

The highly diverse forests of the United States
are used for numerous purposes. Some uses are
competitive with one another; e.g., more wilder-
ness means less land available for intensive recre-
ational development. Other uses are often comple-
mentary, so that the management which favors
one will favor the other also; e.g., good watershed
management is likely to mean good management
for fish life. Still other uses are largely independ-
ent of one another. Later we will point out that
the extent of the various uses of the forest land
base is not fixed and can be increased or decreased
by an investment of capital, labor, and manage-
ment. The essence of forest policy is to devise and
administer programs which best meet the needs of
the entire public with a minimum of sacrifice of
one use to another.

Precise information on the annual volume of
forest uses is not available; indeed, it is extremely
difficult to measure some of these uses in a quanti-
tative way, even though they may be very impor-
tant. Some data are available, however, for Amer-
jcan forests generally, and additional data are
available for the national forests. A discussion of
some of the major forest uses follows.

Water Use

Forest lands usually have significant watershed
values; tree cover affects the infiltration rate and
runoff, and the rate at which soil material enters a
water course. Forests in temperate regions can de-
velop only on land that receives 20 or more inches
of annual rainfall; they supply 60 percent of the
Nation’s water for irrigation, industrial and mu-
nicipal uses. The daily per capita use of water that
in 1900 was 527 gallons had risen in 1970 to over
2,000 gallons. In 1969, percentage use for various
purposes was: Irrigation, 39 percent, steam utili-
ties, 32 percent, industrial, 21 percent, public water
utilities, 6 percent, and rural domestic, 2 percent.

Watershed yield is dependent upon forested
area, somewhat dependent upon forest stand, some-
what affected by timber harvest, but largely inde-
pendent of the rate of forest growth. Harvesting
of trees or any other reduction in transpiring sur-
face, temporarily reduces the draft on stored and
slowly seeping water, and so increases the amount
that remains available for streamflow or ground
water. But even the most drastic harvesting proce-
dures likely to be used, if carefully performed,



would have slight effects on peak flows from water-
sheds of any substantial area. The watershed func-
tion is thus compatible with other uses of the for-
est, given reasonable management of the latter.

Forage Use

Forage from the national forests was very im-
portant at one time but is becoming relatively less
important compared with total range use in the
West. This is due primarily to relatively low for-
age value of forested range and the difficulties in
managing herds in the forest as opposed to open
land.

In 1867, there were approximately 2 million
head of cattle and 5 million head of sheep grazing
on the open range lands of the West. By 1940, the
number of sheep on the western range had ap-
proached a maximum of 24 million and declined
thereafter to a present day level of 11 million head.
Cattle numbers, on the other hand, continue to in-
crease. Much of the grazing that occurs on the
western range is not on forested land. The national
forest, however, in 1968 furnished forage for 1.5
million head of cattle and horses, and for 1.9 mil-
lion head of sheep and goats. Cattle grazed on the
national forests on the average for a period of 414
months of the year and sheep for 214 months. Fees
are charged for grazing domestic livestock on
western public lands. During the last two decades
grazing was also increased substantially in the
southeastern section of the country where cattle
graze in the open grown pine forests and where
swine feed on acorns and other nuts, pine seeds,
and pine seedlings.

If domestic animal populations are properly
managed and are kept off the range during periods
in early spring when damage occurs from tram-
pling of soft soil, they may use the forage of the
forest with negligible damage to the ecosystem.
In some cases their presence may be helpful, be-
cause grazing can often promote the establishment
and growth of desirable tree species by reducing
competing grasses. Sheep feed mostly above the
timberline in summer where they find much low-
growing vegetation, so in such cases there is no
damage to forests. In today’s forest these domestic
animals perform a role somewhat comparable to
that performed in earlier centuries by the wildlife
of that time. Cattle have taken the place of buffalo
and elk; sheep to some extent have replaced ante-
lope, mountain sheep, and mountain goats; and

swine forage on lands formerly used by wild
turkeys.

Wildlife

Growing urbanization during the current cen-
tury has removed an increasing percentage of our
Nation’s people to locations too distant from pro-
ductive wildlife habitat for them to enjoy hunting,
fishing, or trapping as a daily or weekly form
of wildlife use. Even so, interest as measured by
numbers of fishing and hunting licenses issued is
intense. In 1971, fishing license holders numbered
95,751,494, an increase of 1,316,814 from 1970.
Similarly, hunting license holders numbered
15,977,588, a rise of 607,107 from 1970. If properly
regulated so as to maintain a favorable number
and balance of game species, hunting, fishing, and
trapping cause only limited impact on the forest
ecosystem. If these uses are not properly regulated,
they can have a serious impact eventually resulting
in elimination of a given species.

There is a serious lack of data about wildlife
in forests generally, particularly about trends in
nongame populations and species composition.
Wildlife generally have increased in forests of all
types in recent years—though not, of course, every
type of wildlife in every local area. On the national
forests, estimates of the amounts of forage taken
by the larger grazing animals indicates that by
1960 game animals were removing more edible
forage than were all domestic livestock.

Nonconsumptive uses of wildlife have little or
no adverse impact on forests or on the wildlife
itself. Such uses include intensive academic study
of wildlife patterns as well as casual observation
for personal satisfaction or hobbies such as photog-
raphy and fine art. If not too intense and concen-
trated, such uses add meaningful dimension to
forest outings without harm to the ecosystem.

Part of forest dynamics is the changing patterns
of wildlife populations as forests are changed
either naturally or by man. Wildlife is therefore
responsive to and affected by forest area, stand
characteristics, tree harvest, site quality, and total
land management objectives. If use of land is for
wilderness, there will be no manipulation of the
cover by man which means that wildlife popula-
tions and patterns are under less active control,
protection, and development than in a managed
forest. If a forest area is actively managed for
intensive camping, natural wildlife patterns will
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differ from those in wilderness areas, but will not
necessarily be better or worse. These patterns will
be different again in a newly harvested forest, a
young stand, and an old growth forest. Trouble
occurs only if wildlife populations exceed the
carrying capacity of the range. In such cases pop-
ulation reduction becomes necessary either by acts
of man or by starvation.

Recreation Use

Forest recreationists are legion and their number
is increasing rapidly. They include picnickers,
campers, hikers, backpackers, cross-country skiers,
snowmobilists, trail riders, hunters, fishermen,
nature photographers, and many, many more. Ac-
cording to the U.S. Forest Service, in 1971 Amer-
ica’s recreation-seeking public spent 184 million
visitor-days 2 of outdoor activities on the lands of
the national forest system. This is a 6 percent in-
crease in 1 year.

As use has increased, facilities to provide for
public accommodation have been expanded. Be-
tween 1956 and 1970, the number of outdoor recrea-
tion areas increased by 45 percent. The number of
State parks alone increased from 2,100 to 3,200.

The extent of use of Federal outdoor recreation
areas and State parks is shown in table 1-1. Three
points are especially noteworthy in this table:

1. The very high degree of use of State parks
and their relatively modest area. State parks
accommodated 48 visits per acre of park land in
1970 whereas national forests accommodated but
one visit per acre.

2. The national forests provided about four
times as many visitor-days of use as did the
national parks.

3. The least intensive use of all, wilderness, still
accounted for 5.8 million visitor-days of use or one
visitor-day per 1.8 acres of wilderness.

Statistics are unavailable on the extent of rec-
reaction use of private forest land. It is known,
however, that a high percentage of lands owned by
forest industries are open for public recreation,
usually without charge. Similarly, most of the
4 million farmers and other nonindustrial owners
of private forest lands permit hunters, fishermen,
hikers, and others to use their land for recreation,

2 Visitor-day : The presence of one or more persons on land or
waters, generally regarded as providing outdoor recreation, for
continuous, intermittent, or simultaneous periods of time totaling
(usually) 12 hours. Thus, one visitor for 7 hours and a second
visitor for 5 hours constitute one visitor-day.
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TABLE 1-1.—Large Outdoof Recreation Areas and Their

Use, 19701

b Areg (thou- Nfu\?iui):r

Type of area Number sand acres) (gﬂ lli%ng)
National parks 2_.._._____ 35 14, 464 45.9
National monuments 2___ 85 10, 223 16. 0

National recreation

areas®_ _ .. _____-_____ 13 3, 809 1.5
National forests 3________ 154 219, 826 172. 6
Wilderness areas - __._-. 85 10,258 & 5.8
Wildlife refuges .. __.. 320 29, 000 18. 0
State parks 7____________ 3, 202 7, 352 354. 8
Total .. _______._. 3,804 284,674 624. 6

1 This table was prepared by Neil Stout of the U.8. Department of Interlor,
Bureau of Outdoor Recreation, and is used in ‘“Forestry and Its Career
Opportunities,” 3d edition, by Hardy L. Shirley, McGraW-Hill Book Co.,
1973 (in press).

2 Source, gatioglgl P&izrk (S:irrgge.d )

3 Source, Forest Service (visitor-days).

¢+ Source, Wilderness Soctety and Forest Service (visitor-dgfs).

8 Source, 9,925,000 acres incYuded in national forests. Remainder in wildlife

refuges.
8 Source, Bureau of Sport Fisheries-and Wildlife.
7 Source, Bureau of Outdoor Recreation (data as of 1967).

largely on a nonfee basis. The total use of public
and private forests for outdoor recreation is cer-
tainly much greater than 625 million visits per
year and perhaps is 1 billion visits or more.
Total recreation visits on national forests rose
from less than 30 million in 1950 to about 200 mil-
lion by 1972. The increase has been paralleled by
a similar increase in timber harvesting on these
lands. To some extent, the two developments are
complementary and mutually supportive in that
building additional roads for timber harvest has
opened up land for all forms of recreation uses
including wilderness lands formerly inaccessible.
To some extent, each of these uses is independent
of the other because none depends on another for
its implementation. Yet the two developments
reflect increasing and intense economic and social
trends. Clearly, on the basis of this record, one
cannot reasonably assert that timber harvest has
inhibited or prevented recreation use of the
national forests. Qutdoor recreation requires that
some forest land be devoted to providing parking
lots, picnic and camping areas, scenic trails and
lookout points, and preservation of scenic features.
Recreation thereby becomes the dominant use of
such areas. Open woodland is generally preferable
to dense high forest for areas of concentrated use.
Timber cutting is restricted to that necessary to
achieve the desired forest cover during the devel-
opment of facilities, and to removal of hazardous
trees thereafter. Beyond the limits of concentrated



use and of an appropriate buffer zone, timber har-
vesting is permissible if care is taken to minimize
unsightliness along access roads and in scenic vis-
tas. Forest management including harvesting old
growth timber improves forests for many recrea-
tion uses, for in addition to improving access it
introduces variety in timber age classes that
increases game carrying capacity, diversity of bird
species and other animal life, and permits growth
of shrubs and herbs that are shaded out by dense
high forest cover. In fact, the most intensive type
of silviculture and forest management is required
to maintain the vigor and health of forest cover on
areas subjected to intensive recreational use. In
many cases periodic rotation of intensive recrea-
tion use from abused forest to rejuvenated forest
is essential to perpetuate an attractive forest cover.

The timber productivity of the land is not a
significant factor in most recreation use because
many forms of outdoor recreation can be as satis-
fying on sites of low timber productive capacity
as on that of high capacity. Some factors, such as
relative absence of rain and a less dense cover and
understory, that cause a site to be of low timber
productivity can also encourage recreation use.

Recreation use of forests has negligible impact
on the forest environment except at heavily used
areas such as at or near roadsides, parking lots,
picnic areas, campgrounds, trails, lookout points
and other places of major attraction. People in
numbers often compact the soil, disturb animal
life, and trample and otherwise threaten some
populations of plant species. Recreation impacts
on the forest environment are unavoidable from
the necessity to provide picnic tables, shelters, fire-
places, toilets and bathhouses, a safe and depend-
able water supply, trash disposal service, litter
cans, and trails to features of interest. Harm can
be minimized but not eliminated by nature walks
and guided tours led by experienced biologists
during which the need for care to avoid misuse of
the forest can be explained. Bird lists, flower
guides, tree guides, numbered points of interest
along a self-guided trail, and other simple devices
also may be used by forest managers to stimulate
a conservation interest and develop understanding
by forest recreationists.

Wilderness Use

Wilderness use is unique. It requires ecosystems
substantially undisturbed by man or which appear

to be undisturbed. Consequently, timber harvesting
is precluded from these areas. ‘

Protection of this use dates from 1924 when
Aldo Leopold, then a Forest Service administra-
tor, wag instrumental in getting the 574,000-acre
Gila Wilderness set aside from timber use by Sec-
retarial action. By the time the Wilderness Act of
1964 was passed, the Forest Service had reserved
a total of some 9 million acres for wilderness use
and by 1972, approximately 15 million acres was
in official wilderness and primitive areas including
some national park and national wildlife refuge
areas.

‘While the numbers of visits to wilderness areas
are relatively a small part of the total number of
recreational visits to the forests, the use of wilder-
ness areas has risen at least as fast, proportion-
ately, during the last decade as has total recreation
use. At the same time, it may be argued plausibly
that the opportunity for wilderness experience has
declined somewhat, as access roads have opened
up national forest areas for timber harvest and for
more intensive recreation. Wilderness areas have
generally become more accessible—a factor which
makes their use greater and their protection
against overuse more difficult. The privacy of wil-
derness areas—a factor critical to their value—is
at least as much threatened by heavy recreation
use as by timber harvest.

The essence of the wilderness experience is be-
ing alone, enjoying solitude, experiencing certain
attitudinal reactions to the landscape whether
these are well-grounded in fact or not—if one
imagines one is alone in a vast wilderness, it may
be as satisfying as actually being alone. For at
least some wilderness users, encounters with other
people reduce the value of the whole experience.
The wilderness experience requires relatively very
large areas of land. Volume, age, and growth of
the timber stand are of secondary importance as
long as the fact or the illusion of “naturalness” is
maintained ; timber harvest is likely to be anti-
thetical to wilderness experience, except at very
long intervals; and the wilderness experience is
more or less indifferent to the site quality of the
forest. Of all the many uses of the forest, the
wilderness experience is least tolerant of other
uses, least capable of being integrated with other
uses, least improved by investments of capital,
labor, and management—though some such oppor-
tunities exist—and serves fewer people per acre
of land.
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Scientific Use

Federal, State, and other agencies have desig-
nated over 500 research natural areas which repre-
sent individual vegetative types or ecosystems that
are to be preserved unmolested for the indefinite
future. By making available these areas for study,
it is hoped to better our understanding of the
relationship of natural vegetation to soil and cli-
mate under conditions of minimum human dis-
turbance. This kind of preservation is essential to
a scientific understanding of our natural environ-
ment and constitutes a restricted use, as does wil-
derness. For instance, to study the water cycle,
particular watersheds must be used by qualified
forest hydrologists just as has been done at the
Coweta Forest Hydrologic Laboratory, N.C., and
at Hubbard Brook, N.H. Some forest areas are
set aside for other experimental purposes. In these,
various concentrated experiments are conducted
where they can be kept free from unregulated log-
ging and other human disturbances. If timber cut-
ting is done, it is almost always carried on with an
experimental objective in mind, with the result
that these forests can often serve as centers for
demonstration and training grounds for other
forest officers and for special tours for citizens to
‘acquaint them with the methods and the results
of forest research.

Timber Use

Lumber is the major component used in the
framing and general construction of single-family,
owner-built homes and low-rise apartments. Wood
is the preferred material for the manufacture of
household and office furniture and the major
source of fiber for manufacture of paper and
paper products. The forest products industries
make a significant contribution to our national
economy accounting for 7.2 percent of all employ-
ment in manufacturing, distribute 6.4 percent of
all manufacturing payrolls and create 6.5 percent
of the value of all manufacturing. Forest-based
economic activity as a whole accounts for 5 per-
cent of the gross national product. This major role
of wood in the United States is in large part due
to its widespread availability and relatively mod-
est cost, the ease with which it can be machined
and fabricated, its physical properties of high
ratio of stiffness to weight and strength to weight,
its favorable insulating properties compared to
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other materials, and its esthetic appeal for furni-
ture and decorative use.

United States forests have also provided logs,
lumber, woodchips, pulp, and paper for export to
other nations thereby strengthening our Nation’s
role in the world economy. The products exported

“have generally been those surplus to the needs of

our own economy. Their export has added to em-
ployment and has made possible use of much mate-
rial that otherwise would have gone to waste or
would have been discarded.

The total volume of wood harvested annually
from all forests was relatively constant from 1900
until 1966, except during the depression years
when a sharp decrease occurred. The uses of wood,
however, have changed greatly over the years. The
amount of wood used for fuel has declined from
more than a fourth of the total to much less than
10 percent. The amount of wood used for other
products—poles, posts, pilings, etc.—has also
declined somewhat. More than offsetting these
declines has been the rapid increase in use of
domestically produced wood for veneer, plywood,
and for pulp and paper. Today these three uses
take nearly half of the total wood harvest; lumber
use takes the other half.

It is an interesting paradox that over the long
run no more timber can be harvested than is
grown, and that no more can be grown on a given
land base than is harvested by man or natural
mortality. While the forest land base is finite, the
ability of man to apply science and technology to
increase the growth of the genetically primitive
plants—trees—is very great. An objective of for-
est management is to maintain both growth and
harvest at optimum levels for human use.

In a modern society, everyone who reads, buys
anything packaged, or lives in a house, is depend-
ent upon wood production. Wood is the chief—
often the only—salable product from a forest. Its
production provides the only incentive for much
private forest land ownership. The relationship of
timber growth and harvest to other uses of the
forest has already heen described and need not be
repeated. Under some circumstances and some
methods of forest management, timber harvest has
had severe adverse effects upon other uses of the
forest. Nearly all of these are avoidable, without
excessive cost, with reasonable management. Tim-
ber production is compatible with most other uses
of the forest, is the economic base upon which most



forest management must depend, and produces a
raw material of great value for the whole societv.

COMPATIBLE AND INCOMPATIBLE USES

The Multiple Use-Sustained Yield Act of 1960
states:

It is the policy of the Congress that the national forests
are established and shall be administered for outdoor
recreation, range, timber, watershed, and wildlife and fish
purposes.

The act also states that the resources of national
forests are to be managed

* * * 50 that they are used in the combination that will
best meet the needs of the American people.

The act recognizes that not all uses can be exer-
cised on the same area, but on a national forest
most major uses can be accommodated. The extent
of all forest uses has increased to the point that
demands on the limited forest land base can be met
only through deliberate allocation of forest uses
and management for those uses. Some lands, be-
cause of biological or physical characteristics such
as steep slopes or fragile soils, must be managed
for uses of less impact than wood harvesting. Even
with single use management, however, forest lands
yield multiple outputs. For example, management
of some forest lands for water supplies would not
limit the value of the lands as wildlife habitat.
Other forest lands have the capacity to be man-
aged for many coexistent uses that are compatible
on the same or closely intermingled tracts of land.
Watershed protection, recreation use, grazing, and
properly regulated timber harvesting may all be
compatible uses depending on land capacity and
relative demand levels.

Incompatibilities arise when the esthetic or other
values of a particular user are not in accord with
those of another user. Recognizing the need for
segregating incompatible user groups is essential
for preserving the enjoyment of users of the for-
ests and for protecting forest outputs. Within the
recreational use groups alone, snowmobilers are
objected to by cross-country skiers, and off-road
vehicle types offend backpackers when on the same
trails, and hunters offend some of the birdwatch-
ers. The requirements for wilderness and scientific
use also make active management for other uses
incompatible.

Use of forests as watersheds is incompatible with
uses that might contaminate municipal water sup-

plies; yet often whole forests can be managed for
a number of seemingly incompatible uses even
though single component areas must be managed
for but one or two uses at a particular time. For
instance, wilderness use and timber harvesting can
be compatible uses within a forest because areas
that possess desirable wilderness characteristics
tend to be those less suitable for intensive timber
management and harvest.

VALUATION OF FOREST USES

With the exception of timber and forage that
can be measured and sold, benefits that forests
contribute to people’s welfare redound mainly to
the populace as a whole and rarely have a price
set upon them. Among these are the protection of
soil and watersheds, shelter for a host of wild crea-
tures, preservation of seed stock of native plants
and animals, and provision of natural beauty of
forests and the amenities they add to suburban and
rural life. It is equally difficult to attempt to assign
dollar values to the enjoyment of wilderness, hunt-
ing, fishing, and trapping, to the many other kinds
of recreation enjoyed in the forest environment, or
the use of forests by scientists to discover new
natural laws. As these benefits are neither quanti-
fiable in physical terms nor valued in a market-
place in dollars, people differ widely in opinion as
to how much tax money should be expended to
protect such intangibles on public forests or how
much favorable tax treatment or other induce-
ments should be granted private forest owners for
providing such services for the general welfare.

In a way, this lack of quantifiable value is un-
fortunate for some of these “noncommodity” bene-
fits are of great public significance, perhaps equally
or more important to national welfare than is
timber. Many individuals, in fact, value the en-
vironmental protection and amenities of forests
far above their use for timber products. In order
for forest management and use allocation to re-
flect the priorities of the people, intangibles must
be given consideration along with measurable for-
est uses. Until a system of measurement is devel-
oped, this is indeed a difficult task which will al-
ways involve controversy.

STEWARDSHIP

Forest stewardship means management without
deterioration in quality. It encompasses respect by
forest owners and users for the physical and bio-
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logical integrity of the forest ecosystem, and for
optimal, long-term returns therefrom. If we are to
enjoy the benefits of forests, they must be con-
stantly managed and used in a way that their mul-
tiple yields will be both currently enjoyed and
sustained indefinitely.

The Federal Government has several responsi-
bilities with respect to the forests of the Nation.
First, it must cansider protection and enhance-
ment, of the total forest resources on a nationwide
scale for much of the wealth of the Nation is based
on its natural resources. Second, the Government
must manage the forests for the important intangi-
ble values as well as for those with monetary and
commodity value. Finally, the Government must
manage the public forest lands in a way that harm
to private lands is also avoided. In this respect, it
must take into account the duties of the Govern-
ment both as sovereign and proprietor. The Forest
Serviece and other agencies in charge of public for-
ests should have a specific concern for financial
costs and returns. Investment in programs that do
have a measurable return such as investment in
timber management should be efficient. The agen-
cies also need to consider the effectiveness of in-
vesting in private versus public programs, and the
effect of public land management on the sustained
vield capacity of private lands.

Although private forest owners and users do
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not have an assigned public responsibility, they
too should act as trustees and stewards as well as
proprietors: ideally, the private forest would re-
ceive the highest intensity of management to create
yields of products and services consistent with eco-
nomic constraints. The development of a forest
is a continuous process that extends over genera-
tions and centuries such that a forest cannot really
be owned by any one person. Nor can values that
forests offer be restricted to any defined area or en-
joyed only by one person. A person can modify
the forest during his proprietorship and the modi-
fications can have far-reaching effects. Each hu-
man generation is privileged to use forests and
should feel obligated to pass them .on to suc-
ceeding generations unimpaired in quality and
productivity.

Because of the great importance of the forests
to the American people,
The Panel recommends:

That the President issue a statement or proc-
lamation to the Nation, recognizing the role
of forests in our history, their vital contribu-
tions to the quality of life, and the need to
manage the total forest resource so that future
generations can have as much or more of all
forest products and amenities as has the pres-
ent generation.



chapter 2

Impacts of Timber Harvesting and Production

on Environment:

One aspect of the currently expanded public
concern for environmental preservation is objec-
tion to timber harvesting generally and clearcut-
ting in particular. Since the problem of reconciling
continued and increased timber production with
increasing recreational use of forests led to the
creation of the Panel, the impacts of timber har-
vesting and production on the environment have
been matters of prime importance in its delibera-
tions. Fortunately, much scientific knowledge
exists about these impacts and the Panel has been
able to persuade distinguished scientists to bring
together this knowledge.

The Panel has tried to consider the full range of
the biotic and social environments that might be
affected by timber harvesting and forest manage-
ment. The biotic environment includes all the
plants and animals in the forest as well as those
outside that are influenced by the forest or which
affect it. The physical influences considered include
the physical habitat, the chemical properties of
forest soils and water, and the nature of the gases
escaping into the atmosphere; the temperature of
air and water in the forest, and associated factors.
Enough of the factors are measurable in conven-
tional physical and chemical terms to form reason-
able judgments of how timber harvesting affects
them. The social environment involves the full
range of human demands on forests. Thus, eco-
nomic and political forces influence decisions af-
fecting forests as well as do biotic factors. It is

* Detailed information on material covered in this chap-
ter is found in “Appendix L: Maintaining Timber Supply
in a Sound Environment,” by David M. Smith ; “Appendix
M : The Impact of Timber Harvest on Soils and Water,” by
Earl L. Stone; and “Appendix N: Timber and Wildlife,”
by William L. Webb.
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noteworthy that management of forest soils is of
keen importance. Allocation of the land base to a
particular treatment is made easier and all silvi-
cultural and harvesting practices are easier to
agree upon once attention is focused on soils.

The goal of forest management is to maintain an
ecosystem which is balanced in terms of natural
factors, unimpaired as to productivity, and struc-
tured to respond to the requirements that human
society may place on the forest. Thus, if it is so-
cially desirable to grow subclimax tree species,?
silvieultural practices that bring about such stands
are carried out. In the management of timber, a
sale 1s viewed as a silvicultural means to harvest
the old crop and to start a new one. Thus, long-
term and short-term economic, esthetic, environ-
mental and other objectives are thereby integrated
directly with timber production.

As will become clear in this chapter, it is not the
temporary elimination of trees, but the techniques
connected with the removal of the fallen trees, that
is the primary cause of environmental harm.

IMPACTS OF TIMBER HARVESTING
ON THE PHYSICAL ENVIRONMENT

Water Yields

Although cutting trees affects water yields of
forest streams by reducing transpiration, the in-
creased yields are rarely detrimental and usually
last for only 1 to 4 years except where regrowth of

? Subclimax tree species—one that, in the absence of
fire or other ecological disturbance, eventually will be
replaced on the site by some other species (the climax)
capable of sustaining itself indefinitely under a given cli-
mactic regime.
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vegetation is deliberately prevented. In some
watersheds streambank vegetation is cut expressly
to increase water yield. Increases in yields are de-
termined by season of the year, amount of cover
removed, storage capacity of the soil, and rate at
which regeneration occurs. The more canopy re-
moved and area cut, the greater the decrease in
transpiring surface, and the greater the immediate
increase in water yield.

During the dormant season, storage capacity of
uncut stands differs little from that of partially
cut or clearcut areas. However, during the grow-
ing season vegetation on uncut stands removes
ground water and creates a temporary water defi-
cit. This does not occur to the same extent on lands
that have been cut, and in this case relatively more
water is available for streamflow with the timing
of flow somewhat altered from that of uncut forest
stands.

Both the type of forest and density of stand
affect the amount of snow to reach the forest floor
and the buildup of the snowpack over winter.
Conifers, which retain their foliage year round,
intercept a large percentage of the total snowfall.
Much ultimately reaches the ground but substan-
tial amounts are returned to the atmosphere from
sublimation and evaporation. Harvesting conifers
by strip or group cutting tends to increase snow
accumulation and to extend the period over which
runoff from snow melting occurs. Hardwood for-
ests intercept less snow and cause less delay in the
melting of the snow that does accumulate than do
conifers.

In actual harvest operations, the amount and
timing of flow is affected by differences in soil
storage possibilities, the effects of logging dis-
turbances on soil, and the percentage of the total
watershed cut. Harvesting procedures that are
carefully managed should have but slight effects
on peak flows from any substantial area. Various
studies suggest there is no neat prescription to be
followed; every watershed must be examined on
its own merits. Nevertheless, it may be a wise pre-
caution to avoid clearcutting the entire area of an
intermediate size watershed within a brief time
period—for example, 5 years—if high peak flows
are both probable and detrimental to downstream
values.

Nutrients

Cutting or otherwise killing trees leads to re-
lease but not necessarily loss of nutrients. Al-
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though trees absorb appreciable amounts of all
the essential elements each year, only a fraction
is deposited in the stem and larger branch wood,
the portions that are removed from the forest for
industrial use. The nutrients in foliage, twigs,
roots, and fruits are not removed from the forest
and so return to the soil for decomposition and
subsequent reuse. Thus, increased nutrient release
after cutting comes in part from the release of nu-
trients from decaying tops and roots of cut trees,
but mainly from the decomposition of leaf litter
and soil organic matter accelerated by solar heat-
ing of the exposed forest floor.

Nutrients lost from the forest through the re-
moval of timber, land clearing, cultivating, and
erosion are replenished through soil weathering,
nitrogen fixation, and atmospheric additions.
Many thrifty forests now grow in the Northeast,
the South, and in Europe on lands formerly culti-
vated and eroded. Such forests demonstrate the
widespread ability of soils to reaccumulate nu-
trient capital. Elsewhere in North America, great
expanses of even-aged forests can be found grow-
ing on old burns and windfall areas, thus demon-
strating the capacity of soils to supply nutrients
for a new forest after complete destruction of the
old forest (often including destruction of the en-
tire surface organic layer).

The Panel concludes that popular concern in
some quarters that timber harvest or other pro-
fessionally acceptable forest management prac-
tices may seriously deplete the forest soils of nu-
trients has no scientific basis. The harvest of trees
and even limbs at infrequent intervals removes
relatively low amounts of soil nutrients per acre
on an annual basis—far less than the suburbanite
removes by his annual raking and disposal of
leaves. Nutrients are replaced in forests that have
been cut by decomposition of material that re-
mains and through other natural processes. Only
the most remote likelihood exists that soils of the
commercial forest of North America would be
significantly depleted by normal levels of timber
harvest, possibly “excepting sandy soils of the
southeastern coastal plains where phosphate fer-
tilizer application is already coming into routine
use. Further, numerous scientific observations by
soil specialists lend no support to assertions that
forest soils may be irrevocably depleted of nutri-
ents by clearcut harvests at reasonable intervals.
In such a remote case that soil deficiency did occur,



it could readily be corrected by application of fer-
tilizer as is routinely done in modern agriculture.

Soil and Soil Erosion

It is not the act of cutting trees or their absence
from a site that causes harm to soils. Damage is
caused through erosion resulting from the removal
of the protective organic cover and from the un-
protected exposure of mineral soil. In forests, road
construction is the primary cause of soil damage.
Studies made to date estimate that 90 to 95
percent of soil loss by erosion results from exposed
soil in cuts and fills of roads and from concen-
trated water runoff on poorly drained roads.

Roads on gentle to moderate slopes in stable
topography pose few problems except through
careless handling of soil moved during construc-
tion. Hazards mount when roads are pushed into
steep terrain, on erosive soils or unstable soil, or
when they encroach on stream channels. The
amount of soil and water damage depends on the
proportions of surface covered by roads, the care
exercised in their construction and maintenance,
and their distance from streams. Approaches nec-
essary to reduce or avoid damage from future road
systems include giving much greater attention to
s0il and geological characteristics in planning,
avoiding high hazard areas and improving
engineering surveys, road design and construction
methods. In most forested landscapes, erosion from
roads and skid trails can be reduced and the effects
on stream quality largely eliminated by applying
the knowledge already at hand. The first approach
to reduce any impact of timber harvesting demon-
strably harmful to the physical environment is to
regulate the construction and maintenance of
logging roads.

Mass soil movement is usually in the form of
slumps, slides, or avalanches. In steep landscapes
with fragile soils, tree roots have an important
function in reinforcing the soil mass, and in some
Instances anchoring it by penetration into fissured
rock below. In avalanche country, trees tend to
anchor snow on the slopes and decrease the rate of
snow thaw. Destruction of trees on such sites
whether by cutting, fire, or insects, is followed by
decay of the old root systems and an increased risk
of landslip for 4 or 5 years after the death of the
old stand. Damage from mass slides depends
mainly on whether they occur in or reach stream
channels. Very little of the commercial forest land

is on this type of site so that risk from this type of
damage from timber harvesting is slight. It may be
nonexistent if site selection is reasonably careful.

sHeavy logging equipment may cause soil com-
paction. This varies with the type of logging; it is
greatest with tractor logging and least with off-
ground methods such as high lead, skyline, and
balloon logging. Compaction may make subsequent
tree growth difficult; its severity varies with the
porosity of the soil and.the severity of freezing and
thawing that will tend to loosen the soil. This type
of harm may be minimized by concentrating trans-

.portation on fewer main route roads, avoiding har-

vest on susceptible soils during wet weather when
compaction occurs most readily, choosing favor-
able logging methods, or low-pressure-bearing
equipment, and, when necessary, loosening and
revegetating compacted areas.

Watercourses

The primary causes of damage to watercourses
are: Changes in the stream regimen,® and silting
and turbidity caused by excessive runoff from log-
ging roads, yarding and decking areas, skid trails
and other heavily disturbed areas. There is little
evidence that changes in total water yield resulting
from logging has significant effects on larger
streams,

Complete removal of vegetation along streams
exposes the water to greater solar heating that may
be harmful to fish. Careless logging practices such
as dropping or dragging trees into or through
watercourses may cause channel blockage, erosion,
and oxygen depletion from decomposing organic
matter. Such damage is controllable by proper
supervision of operations,

Slash Disposal

Leaving slash and logging residues on a har-
vested site has the positive effects of contributing
to nutrient supply, sheltering soil and protecting
seedlings. Unfortunately this practice hinders ac-
cess for seedbed preparation and planting, is un-
sightly, and constitutes a source of fuel for poten-
tially dangerous fires. Slash removal can be me-
chanical, can employ controlled fire, or can be a
combination of the two.

In some instances fire is chosen as a means of

# Stream regimen: The normal pattern of flow for a
stream over the course of 1 year.
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slash disposal in order to favor certain species and
forest communities. Fire can be used to influence
succession, maintain habitat and scenic values, and
reduce fuel accumulations.

Slash disposal has little long-term effect on soil
if regeneration follows promptly. Adverse effects
on productivity may occur when slash disposal
methods are applied carelessly to highly erodable
or infertile soils, or where movement of equipment
with its load bares and harrows the soil, thus
encouraging erosion.

Prescribed slash burning has only minor conse-
quences for soil productivity. However, the absorb-
tive qualities of forest soils can be impaired by
excessively hot fires that consume a large percent-
age of the organic soil cover. In some cases soil
erosion that results from prescribed slash burning
is sufficient to degrade water quality and impair
fish habitat. Leaving buffer zones along streams
can protect water quality until revegetating occurs,
thereby further diminishing risk of soil loss and
stream damage.

ECOLOGICAL IMPACTS ON THE FOREST
COMMUNITIES AND USE

Wildlife

Timber harvesting changes the forest habitat by
altering forest structure and leads to changes in
species composition. Every species is a specialist,
with its own tolerance to changes in the forest en-
vironment. Habitat preferences vary among spe-
cies that tolerate little disturbance and those that
find suitable environment only following the most
severe disturbance.

When a three-dimensional forest habitat is re-
duced to an essentially two-dimensional environ-
ment by removal of tall forest trees, the general
effect on the total wildlife population is improve-
ment of habitat for those species specialized to live
near or on the ground and destruction of habitat
for species specialized to live in the canopy. Re-
growth of the forest normally restores the three-
dimensional character of the forest in a relatively
short period of time and thus restores the original
habitats. Since low canopy is created as early as
the sapling stage, organisms specialized for this
kind of habitat are soon reestablished and the com-
munity again resembles the one that existed before
disturbance.

Forest management operations cannot be judged
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as good or bad for wildlife—only as good or bad
for certain species, at certain times, in certain
places.

In general, variety and abundance of wildlife
are favored in forests that have a variety of age-
classes and timber types and in which silvicultural
operations are active and widely dispersed
throughout the forests. Rare and endangered spe-
cies, however, must be treated as separate cases.
An example is management of certain jack-pine
forests for Kirtland’s Warbler. This very rare bird
requires a jack-pine thicket with ground level
branches as a habitat. This habitat is maintained
by repeated burnings. The Forest Service has set
aside certain areas on a national forest in Michi-
gan where jack-pine is cut and periodically burned
to maintain habitat favorable to the Kirtland’s
Warbler. Analogous efforts are being made to pre-
serve the California Condor, the Bald Eagle and
other endangered species of birds, plants, and ani-
mals (see app. N).

Logging may affect fish habitat by altering the
composition of water in a stream and by changing
the stream channel. Turbid water directly affects
the survival of fish species by reducing light pene-
tration which in turn influences the abundance of
fishfood organisms. Furthermore, when suspended
materials settle out in slack water, they cover the
bottom with an unstable, unproductive layer which
may smother fishfood organisms and developing
fish roe, and may cover gravel deposits used by
many fish for spawning.

Severe removal of vegetation along streams can
seriously impair valuable fish habitat by changing
water temperatures. This is especially true for
smaller streams which serve as spawning grounds,
where removal of shade can result in significant
warming of the small water volumes. Relatively
small amounts of vegetation along small streams
can usually prevent deleterious variation in tem-
peratures. These strips also protect streambanks
from erosion and serve to filter silt from water
flowing directly into streams. Logging debris
dropped in streams and lakes damages fish habi-
tat. Treetops, branches, and logs left in stream
channels may prevent movement of fish, create
sediment traps in slack water, add organic matter
to water, decrease stability of bottom materials,
and increase streambank erosion by deflecting cur-
rents. This can and should be eliminated by more
careful logging practices.



Recreation

Use of forests for recreation is influenced by eco-
nomic affluence, time for leisure, and public policy.
For example, an increasingly mobile and urban-
ized population tends to regard forests as esthetic
and recreation resources and to minimize their
importance as a source of raw materials, while at
the same time it demands a greater supply of lum-
ber, plywood, pulp, and paper. One of the basic
tasks of management is to increase wood supply
while keeping the ecological, economic, and other
social values substantially unimpaired, both for
the present and the future.

The forests in the Eastern United States are a
case in point. They have been cut over repeatedly
yet continue to be used intensively by recreation-
ists. It is noteworthy that most of the delightful
and popular State and county parks in the Eastern
United States are located on forest lands that were
repeatedly cut in the past and have since regrown
to impressive new stands.

Use of forests for wood production does not
prevent their use for recreation. Both public and
many private commercial timberlands are avail-
able to the public for many forms of recreation
activity, at little or no cost. People are excluded
from these lands only during harvesting or a short
period thereafter for safety and to assure the suc-
cessful reestablishment of trees.

Harvesting actually promotes rather than im-
pedes recreational use. Installation of logging
roads makes accessible areas which were previously
remote, thereby relieving pressure on overcrowded
areas. Skidding trails furnish access for berry-
pickers, hunters, and birdwatchers. In the longer
term, harvesting results in forest diversity which
attracts a wider variety of wildlife and makes
areas more interesting and attractive to people.

Impact of Timber Harvesting on Esthetics

There seems to be little question that most of
the recent public concern about timber cutting
practice can be traced to its visual impact. Because
it looks bad, people assume that it is bad. The im-
mediate effect of timber harvesting is an unsightly
area, particularly so if clearcut. Many visitors see
an area only once. The fact that a treated area may,
after a few years, again be beautiful may never be
visually demonstrated to them, nor are they made
aware that long-term timber management can in-
crease the esthetic quality of forests by creating

glades and vistas that add variety to the landscape.
Fortunately, foresters have become sensitive to the
appearance of forests and are modifying harvest-
ing practices to minimize esthetic impact.

INTENSIVE FOREST MANAGEMENT

In addition to the environmental impacts al-
ready discussed, forest management may introduce
silvicultural impacts. What is referred to as inten-
sive forest management includes increasing wood
yield through proper stocking, spacing, planting
with genetically improved stock, control of pests
and disease, frequent thinnings with growth, and
sometimes fertilization. For economic reasons
alone it will be necessary to use the more intensive
practices such as use of genetically superior stock,
thinnings and fertilization on sites which are eas-
ily accessible, high in productivity, and most re-
sponsive to treatment. These sites comprise less
than one-sixth of the national forest lands but a
somewhat higher fraction of the lands in industrial
ownership.

There is historic evidence to support the posi-
tion that intensive forest management practices
over several centuries in Western Europe have not
resulted in long-term harm to the forest ecosys-
tem. Mistakes have been made and most of them
have been corrected. In general, managed forests
have proven more productive than natural for-
ests, and the soils that support them have become
more, rather than less, productive (see app. M).

Monocultures and Seed Stock

A concern frequently voiced about planting sin-
gle-species stands from improved seed developed
in seed orchards is that they will be more suscepti-
ble to destruction by insects and disease than will
naturally seeded stands. This might be true if all
trees planted had identical genetic composition.
Forest tree seed, however, is produced by cross
pollination so that the progeny has a rich and
varied genetic makeup. In addition, parent selec-
tion for improved seed includes many clones—not
a few—so that a broad genetic base is maintained.
It cannot be denied that pure stands—monocul-
tures—carry risks that stands of mixed species do
not. However, such risks apply to monocultures
resulting from natural seeding as much as to those
from orchard seed.
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Single-gpecies plantations have also been called
biological deserts, a statement that is inaccurate
scientifically. Actually vast stands of southern
pines, Lake States pine and west coast Douglas-
fir occurred in the past in which one to three spe-
cies constituted virtually the complete tree cover.
In none of these three regions does the overhead
forest exclude all shrubs and herbs from the forest
floor nor does this occur in dense redwood forests.
Southern pine forests support a rich and varied
undergrowth that produces food for ground-
dwelling wildlife, and the same is true in other
regions. Following timber harvest such subordi-
nate vegetation grows rapidly providing abun-
dant, nutritious wildlife food.

Fertilization

At the present time fertilizers are applied to
forests in America to produce normal growth on
naturally deficient soils or on soils depleted
through past agricultural practice. No scientific
evidence has been presented that indicates nutri-
ent depletion occurs as a result of timber manage-
ment, so fertilization plays a part in silviculture
only in the areas cited. It is too early yet to assess
fully the results of applications of fertilizers to
tree plantations but experience in the United
States and in various European countries, where
fertilization of forests has been extensively tried
over the past decade, has failed to show significant
hazards. Responses, though not always fully pre-
dictable, have generally been strongly positive.
Optimistic projections predict up to a twofold
increase in yield. Physical and economic consid-
erations will limit intensive practices to a small
fraction of managed forests. Only in rare in-
stances, should fertilization be required to main-
tain high rates of productivity.

Pesticides and Herbicides

In forest management, the use of pesticides is
a last resort. Chemical controls are not normally
applied until intolerable damage by pests is either
underway or imminent. The herbicides that are
now being used appear to have low toxicity for
animals and soil bacteria. As applied, their impact
on soil and stream runoff is less likely to be harm-
ful than are plowing and terracing.

Insecticides that are presently used are limited
to a few characterized by low persistence and low
toxicity to warm-blooded animals including man.
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The use of DDT and other chlorinated hydro-
carbons which have proven to have widespread
effects on the environment was curtailed during
the late 1960’s. State and Federal restrictions have
limited their use in forests to the control of bark
beetles and other insects that can be reached by
spraying the tree stem. Major questions still exist
about the effects of blanketing substantial areas
with toxic chemicals by aerial spraying to control
defoliators such as the gypsy moth.

Rodenticides and other mammalian poisons have
been used in forestry to control animals feeding
on seeds or young trees. A 1972 Executive order
prohibits routine Federal use of chemical toxicants
on Federal lands or in Federal mammal and bird
damage control programs where primary or sec-
ondary poisoning of nontarget wildlife may occur.
One of the basic shortcomings of all pesticides,
but particularly insecticides, is their toxicity to
nontarget organisms. A wider diversity of effec-
tive chemicals that are rapidly degradable and
target specific is desirable.

Future Implications

‘While it cannot be predicted precisely what may
happen 20, 30, or 40 years from now as a result
of intensified forest management, it is expected
that few difficulties will arise with which foresters
will be unable to cope. Continuing research efforts
are needed to keep abreast of disease and insect
populations and to develop methods for dealing
with these and other forest problems.

The research patterns followed by agriculturists
have been successful in protecting highly inbred
genetic strains under intensive culture. In view of
the far more natural and resilient ecosystems with
which the forester will be working, techniques to
be developed for forest management intensifica-
tion should be even more successful.

CLEARCUTTING

The practice of clearcutting forests when
mature, in order to harvest standing timber and
to create young even-aged second growth stands
in the following generation, has come under attack
in the United States within the past 5 years. The
Panel has endeavored to identify the most knowl-
edgeable and objective consultants (apps. L, M,
and N) on the subject.

The issue of whether or not to permit clearcut-
ting has become confused in the minds of many



participants on both sides with the issue of whether
or not to permit cutting at all. Many of the argu-
ments used against clearcutting on the western na-
tional forests are in reality arguments against log-
ging in any form or fashion. The basic decision on
a given piece of public land is whether or not it
should be devoted to timber production. If not, it
should be reserved as a wilderness area or in a
marginal land classification that exempts it from
any timber cutting at all, either for an indefinite
period of time or in perpetuity. Programs now
underway to determine whether or not specific
areas of land should be withdrawn from timber
production should be completed expeditiously and
carefully. Commercial forest lands not so reserved
should themselves be dedicated to commercial
timber production and should be managed for such
in accordance with policies established by Congress
and the executive branch.

Timber production on western national forests
requires a well planned road system and a long-
term plan for systematically converting old growth
into second growth forests managed for high-level
timber production. Such a program must be pro-
fessionally developed and should be in accord both
with basic principles of land stewardship and long-
term economic considerations relating to the U.S.
economy and to the best methods of maximizing
the contribution of timber as a renewable natural
resource to that economy. The professional forester
must have the discretion to favor the most valuable
species that are ecologically adapted to the site. As
in agriculture, the vegetation found growing at the
present time on a given site is not necessarily either
ecologically the best or the best for the satisfaction
of man’s total needs.

Professional management should be held respon-
sible for carrying out these tasks in such a manner
as to minimize erosion and enhance the uses of the
land for water production, wildlife production,
and recreation. The methodology and availability
of management tools should not be limited except
as they relate to matters of public health and safety
or unless there are other clearly established re-
straints that should be observed in the national
interest.

Clearcutting is a recognized practice for grow-
ing timber in even-aged stands. It is a viable alter-
native in many forest management decisions and
an essential one in others. If properly applied,
clearcutting does not lead to soil erosion, nutrient
depletion, wildlife habitat damage, or stream

deterioration. Its use is compatible with long-term
sustained yield forest management.

Clearcutting does have a generally adverse
esthetic effect and this may be serious enough in
specific instances and areas to merit the minimiza-
tion or elimination of clearcutting. The undesirable
esthetic effect of clearcutting, however, can be
minimized and restricted to a matter of a very few
years if the area of clearcut is small and if refor-
estation is immediate.

Permanent streams require special protection.
Shade should be left to prevent water temperatures
lethal to game and other fish; also care should be
taken to prevent logging debris or silt from enter-
ing the stream channel. Where an adequate shade
cover of alders or other small trees is present, it
may be preferable to remove all of the old growth
timber overstory in the logging operation rather
than to leave an uncut strip along the stream
margins. Individual trees in such strips may be
wind-thrown into the channel, blocking it with
debris that hinders fish movement and degrades
water quality. Again, it should be noted that road
construction along streams does far more damage
than clearcutting along streams in a majority of
instances.

Another special case consists of extremely steep
and fragile sites. In such cases, either no cutting
at all should be permitted or else cutting should be
deferred until logging techniques are developed
which will provide a high degree of safety in site
protection. If cutting is feasible on such sites, how-
ever, clearcutting followed by immediate reforesta-
tion may often be better than repeated partial cut-
tings and should not be prohibited, either by legis-
lation or by Executive order.

Clearcutting is often the only feasible timber
harvesting method for regenerating old growth
Douglas-fir on the west side of the Cascades, aspen
and jack-pine forests in the Lake States, pine for-
ests in the South, lodgepole pine in the Rockies,
and similar valuable subclimax forest types.

In the Douglas-fir type of the Pacific Northwest
a sharp distinction must be made between dense
old growth stands on the better sites and second
growth forests developing following earlier cut-
ting. In the former type there is really no viable
alternative to clearcutting under many circum-
stances. Repeated experiences with partial cutting
over the years has demonstrated that, in the case of
old growth Douglas-fir on the better sites, partial
cutting will so open up the residual trees to ice
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damage, wind damage, and subsequent deteriora-
tion through attack by insects and disease, and
from uprooting that the net growth of the residual
forest will more often be negative than positive.
At the other extreme, large-scale clearcutting is
generally undesirable. The most desirable manage-
ment, therefore, will often be small area clearcut-
‘tings in which the margin of the uncut forest is
left so as to minimize wind damage to the standing
trees and the clearcut area is of the optimal size
for natural regeneration from seed from the mar-
ginal trees, for deer browse production, and for
minimizing the esthetic impact of the cutting oper-
ation. In contrast, various partial cutting methods,
particularly: the shelterwood system, may be en-
tirely practicable and desirable in second growth
forests which have been managed and which have
been thinned so as to develop over the years wind-
firm trees that can stand the exposure resulting
from partial cutting.

The situation varies greatly from forest type to
forest type and from forest site to forest site. For
instance, most ponderosa pine forests on the east
side of the Sierra-Cascade ranges can best be man-
aged by partial cutting techniques and have indeed
long been so managed. Higher elevation stands of
lodgepole pine, however, can be harvested success-
fully only by clearcutting techniques, although the
pattern of the clearcutting provides a great many
options in management planning.

In the southern pine region, tree farming based
on clearcutting and planting is eminently prac-
ticable on both economic and ecological bases.
Southern pine trees can be managed by techniques
analogous to those used for other agricultural
crops and for other silvicultural crops such as
pecans, apples, peaches, rubber, and bananas. The
arguments for growing mixed uneven-aged forests
on these sites in contrast to even-aged silvicultural
plantations of a single species are analogous to the
arguments that agricultural crops should be grown
in mixed communities via organic farming rather
than as crops of a given horticultural variety in
rows in monocultures. Basically, such arguments
have limited biological validity and economic
feasibility. The fact is that at the present stage of
our knowledge, both agricultural and silvicultural,
we can grow more and better quality plant prod-
ucts by intensive management procedures. We see
no reason that either clearcutting or monocultures
should be legislatively restricted on lands devoted

32

to commercial timber production in the southern
pine region.

Finally, the eastern hardwood forest is complex,
highly varied, and presents no simple silvicultural
solution. By and large, timber growth exceeds use
and relatively large areas of eastern hardwood for-
ests will probably remain marginal from a com-
mercial timber production standpoint, at least un-
til such time, if ever, that a substantial need for
wood as a source of energy, fuel, or chemicals
becomes reestablished.

Silviculturally, most eastern hardwood types—
and they are many and varied—can be managed
either through clearcutting, shelterwood, or other
harvesting techniques leading to the development
of even-aged forests, or through partial cutting—
whether uniformly or by group—leading to the
development of uneven-aged forests. Where es-
thetic considerations are paramount, clearcutting
should certainly be minimized or avoided. At the
same time, there are other sites and conditions
where clearcutting is the best technique of elimi-
nating culled and degraded forests of extremely
low quality and of replacing them with vigorous
second-growth forests which would be more valu-
able to mankind in the future. There is no reason
to limit the tools available to the forester in east-
ern hardwood forests, although public policy ob--
jectives in this case may well result in only limited
application of clearcutting under many eastern
hardwood forest conditions.

In summary, forests are varied, complex, and
differentially responsive to management methods.
Choices of the method to use must be made by ex-
perienced professionals on the ground if timber
growing and multiple-use objectives are to be effi-
ciently achieved. Clearcutting should neither be
universally practiced nor universally banned, but
available for use by forest managers wherever it
is the most appropriate practice to achieve the pur-
poses for which the forest is to be used. It should
not be the subject of Government regulations,
legislation, nor Executive order.

CONCLUSIONS AND RECOMMENDATIONS

Properly executed timber harvesting and other
silvicultural procedures need not result in impor-
tant long-term losses of soil nutrients, deteriora-
tion of the soil, nor cause other physical environ-
mental damage. Damage that has occurred resulted
primarily from erosion associated with logging



road construction and use, skidding of logs down-
hill or across streams, depositing debris in water-
courses, or harvesting on steep slopes where re-
moval of vegetative cover caused slides. With
updated methods, such difficulties will become the
rare exception. Such damage as has occurred will
be corrected through natural processes as the for-
est grows back.

In general, the impacts of forest management on
wildlife and recreation are positive. Management
creates diversity which favors a wider variety of
wildlife and greater opportunities for different
kinds of recreation. The major area where the im-
pacts of timber management are negative is in the
appearance of newly cut old growth forests, par-
ticularly where clearcutting has been practiced.
Efforts to increase utilization of slash and efforts
to shorten the time between harvest and establish-
ment of new stands should shorten the time period
during which the logged-over area is unsightly.

Impacts of intensified forestry on the environ-
ment are in general positive. Most benefits are in-
herent in intensified management but a few will re-
quire close supervision if they are to be fully real-
ized. No evidence exists to cause concern about the
use of improved genetic stock or of soil cultivation
and fertilizers. Intensified forest management gen-
erally causes little impact on the quality of water
that flows from the land, on erosion, silting of
streams, or an increase in water temperature pro-
vided the best current practices used on public
lands and on the better managed industrial lands

are followed. Intensive management can have a
positive effect on the continued availability of
roadless lands by requiring less forest land for pro-
duction of the same timber volumes.

The Panel concludes that timber harvesting
must be carefully planned and carried out and
that, when this is properly done, such harvesting is
not generally inimical to the maintenance of a
sound biological environment.

The Panel recommends :

1. That the Federal land managing agencies
continue to reserve from timber cutting all for-
ested lands where sites cannot now be logged with-
out causing unacceptable environmental damage;
such reservation to continue until the means of
timber management and harvest have improved so
that such lands can be harvested under conditions
that will provide full environmental safeguards.

2. That the Forest Service and the Bureau of
Land Management protect the environment on
Federal commercial forest lands by establishing
roadbuilding standards and logging practices that
minimize site disturbances, while at the same time
retaining the discretion to use all proven and effi-
cient methods of timber harvest, including clear-
cutting, under appropriate conditions. The Federal
agencies should apply with the greatest possible
skill the best silvicultural and conservation meas-
ures in forest management, particularly in timber
harvest and forest regeneration. Application of
extant research and technology to improve growth
in managed forests is essential.
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chapter 3

Commercial Forests of the United States

Recently released 1970 data credit the United
States with 754 million acres of forests. Of these,
17 millioh acres are withdrawn by law or by execu-
tive action from timber harvest, and an additional
234 million are considered noncommercial because
their stand of trees is too thin or their growth rate
is too low to make them usable for commercial
timber harvest. Nearly 8 million acres of national
forest lands that meet productivity standards are
under study for possible inclusion in the wilder-
ness system and have been deferred from commer-
cial forest land classification. This leaves nearly
500 million acres of “commercial” forest (table
3-1).

Commercial forest 1and as used in Forest Service
statistics is defined as:

Forest land which is producing or is capable of pro-
ducing crops of industrial wood and not withdrawn
from timber utilization by statute or administrative

regulation. Includes areas suitable for management
to grow crops of industrial wood generally capable of

! For further information on the subject matter of this
chapter see “Forest Statistics for the United States, by
State and Region, 1970.” Forest Service, U.S. Department
of Agriculture, 1972.

producing in excess of 20 cubic feet per acre of annual
growth. Includes both accessible and inaccessible
areas.

The Panel would qualify this definition by add-
ing that such land must be located so that it can be
made accessible for forest management at costs
consistent with the values involved. Although the
Forest Service in its national statistics does not
consider accessibility factors, the Service does ex-
clude, in computing the allowable cut from na-
tional forests, areas of such extreme inaccessibility
that there is no prospect of making the timber
economically available.

The distinction between commercial and non-
commercial forest lands is thus in part physical, in
part biological, in part economic, and in part legal
or varying combinations of the four. Much land
grows trees of types not generally used for any
commercial purposes. Gray birch in New England
is an example. Woodlands are lands covered with
scattered, open-grown trees of such low quality
that they produce no wood for industrial use.
Other forests have been withdrawn from harvest
for parks, wilderness areas, and scientific natural
areas. Additional lands are set-aside from timber

TABLE 3-1.—Area of Commercial Forest Land by Ownership Classes and Site Quality !

[Areas in million acres by site classes] 2

Ownership class I II III v v All site classes
National forest___.___________ 2.9 85 17. 6 32.7 25. 2 86.93
Other public.________________ 2.0 3.5 6.0 16. 7 16. 0 44, 2
Forest industry .. - . ____._______ 4.1 80 18. 8 24. 9 11. 5 67.3
Other private._______________ 4.4 18.0 73. 8 121. 2 78.8 296. 2
All ownerships_ ______________ 13. 4 38.0 116. 2 195. 5 131. 5 494.6 2

1 Source: ‘‘Forest Statlstics for the United States, by State and Region, 1970"’; U.S. Department of Agriculture, Forest Service, 1972 pp. 16-19.

2 Site classes I to V refer respectively to lands capabie of producing growth of 165-plus, 120-165, 85-120, 50-85, and 20-50 cubic feet of timber per acre per year.

3 Estimates of area subclasses do not include 5.0 million acres of national forest lands in the Rocky Mountain States that are not included in the base for
allowable cut because of such factors as unstable soils, small size of isolated patches and stringers, or special use constraints. Volume and growth data are also

excluded for these areas.
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harvesting because of special scenic features or
recreational use.

The total area of commercial forest land of 500
million acres constitutes slightly more than a quar-
ter of the land area of the contiguous States. Com-
mercial forests substantially exceed the area of
land used for crop production, including culti-
vated pasture. By any standard, forests are a major
form of land use in the United States. Of the com-
mercial forest area, 54 percent is in hardwoods and
42 percent in softwoods. The remaining 4 percent
is nonstocked. There are many important tree spe-
cies and forest types in both major groups. The
various species and types have their silvicultural
variations and requirements, and also vary in the
adaptability of their wood for various uses. These
silvicultural differences are highly important and
often are the factors governing the kind of forest
practices that must be followed if desired results
are to be attained.

FOREST REGIONS OF THE UNITED STATES

For convenience in collecting statistics and in
discussion the forest regions of the United States
are divided into the North, the South, Rocky
Mountain, and Pacific coast. The North includes
New England, the North Central States, and Lake
States; the South encompasses Virginia, Tennes-
see, Arkansas, Oklahoma, and the States lying
south of these; the Rocky Mountain region in-
cludes both Rocky Mountain States and those of
the Great Basin region; the Pacific Coast States
include California, Oregon, Washington, and
Alaska. Within these broad regions are innumer-
able variations in climate, soils, geology, topogra-
phy, and hence in forest types. Similarly each
broad region contains forest sites varying from the
most productive sites to those that are marginal
and submarginal as commercial forest land.

SITE CLASSES

Site class is a measure of the capacity of forest

land to grow timber. The rate of tree growth is -

affected by climate, soil, and the associated fauna
and flora of the site. In the Forest Service publica-
tion “Forest Statistics for the United States, by
State and Region, 1970”, five site qualities are
recognized. Table 8-1 shows the commercial forest
area distribution by ownerships and by site classes.

Two facts stand out, when the data of table 3-1
are further analyzed (table 3-2) :

1. There is a wide range in productive capacity
within each ownership class; no ownership class
of forests has all the most productive forests, none
has all the least productive ones. Although there
is some variation in percentages in each site class,
among the various ownership classes—with signifi-
cance which is discussed later—yet there are great
similarities in the frequency distribution by site
classes.

2. The distribution of area of land among the
site classes differs greatly from the distribution of
productive capacity. For all forests, one-fourth the
area has one-eighth the capacity ; and the relation-
ship is similar in each ownership class. The sites
of low productive capacity shown in table 3-2 are
not the same as the sites with wilderness potential
nor as the fragile sites discussed in other chapters;
but the table does emphasize that area of forest
land is not necessarily the same as productive
capacity.

These data can be analyzed further (table 3-3).
The various ownership classes differ in average
productive capacity. The forest industry lands
have the highest average productivity per acre;
this is to be expected, since these companies have

TABLE 3-2.—Area and Productive Capacity,! by Site Class,
for Forests of Different Ownership Classes

Approximate percentage

Ownership class and item in site class 2
I IO I mw v

National forests:

Area_ . ________ 3 10 20 38 29

Produective capacity 1________ 8 18 27 33 14
Other publiec:

Arean.. .. 4 8 14 38 36

Produective capacity !'_ _____._. 11 16 19 36 18
Forest industry:

Area_ . ____________________ 6 12 28 37 17

Produective capacity !'________ 12 19 33 29 7
Other private:

Area._____ e _._ 2 6 25 41 26

Produective capacity 1. ______. 4 12 34 37 13
All ownerships: .

Area_ oo .. 3 8 23 39 27

Productive capacity ! _._____ 7 14 32 35 12

1 Calculated by multiplying midpoint of class interval by respective
acreage.

2 Site classes I to V refer, respectively, tolands capable of ?roducing growth
of 165 or more, 120-165, 85-120, 50-85, and 20-50 cubic feet of timber per acre
per year.

Source of basic data: Table 3-1.
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TABLE 3-3.—Productivity and Growth of Wood in 1970, by Ownership Class of Forests

Estimated productive cag)acityl (cubic feet

Growth achieved in 1970 on sites I-V

per acre
Ownership class
Land in site Land in site As percent of
classes I-V classes I-IV Cubic feet per acre productive ca%amty
of sites I-
National forests_ . ..o o . 76 93 30 39
Other public_ _ - _ . _ e _____ 72 92 39 54
Forest industry _ _ _ . _ o _____ 88 98 52 59
Other private_ _ .. 74 88 36 49
All ownerships. - - . 76 91 38 49

! Productive capacity estimated by multiplying acreage in the specified site classes (as reported in *“Forest Statistics for the United States, by State and
Region, 1970, Forest Service, U.S. Department of Agriculture, 1972), by the midpolnt of each site class interval (taking 180 as the value for class I). Data

include both hardwood and softwood forests.

generally selected the more productive forests, as
presenting the best profit prospects. The other
ownership classes differ but little, as far as their
respective averages are concerned. Are the forest
industry lands significantly more productive than
the national forests? The estimated capacity to
produce wood is about 15 percent greater; since
many of the per acre costs of administration and
management vary relatively little for productive
and less productive forest lands, the profit pro-
spects of the industry forests are probably much
greater than this 15 percent difference—quite pos-
sibly two or four times greater. This table well
demonstrates the desirability of concentrating in-
tensive forest management on the better sites; site
classes I to ITT, with one-third the total area, have
well over one-half the total productive capacity.

For each ownership class, dropping out the site
class V lands increases the average productivity of
the remaining lands by about a fifth for all forests;
less for industry forests, since they include rela-
tively much less site class V land, relatively more
for the national forests and other publicly owned
- forests.

No ownership class of forests was growing
wood in 1970 up to its productive capacity, even
at the level assumed in making this productivity
rating of forests. It is based upon potential yields
of fully stocked natural forests; intensive forest
management would increase those yields consid-
erably. All forests were growing wood at about
half their productive capacity; forest industry
forests were doing significantly better, national
forests were growing wood much more slowly in
relation to their capacity. Some of the wood grown
in 1970 was on site class V land ; but the growth of
wood from all site classes was substantially less
than the total capacity of lands in site classes I
through IV.
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These data and this analysis emphasize the wide
range in productivity between the better sites and
the poorer sites for all ownership classes. Land
that grows less than 50 cubic feet per acre per
year not only has a low-growth rate but it responds
poorly to intensified forest management. By con-
trast, land that grows 120 or more cubic feet per
acre per year not only produces a lot more timber
each year but tends to respond several times as
well to precommercial thinning, application of
fertilizer, and use of superior genetic stock. It is
for this reason that the Panel strongly recom-
mends that both public and private measures to
increase timber output be concentrated on the
higher quality lands which are most responsive
to intensified management.

TIMBER TYPE GROUPS

Forest lands of the United States are separated
into two major type groups: Hardwoods and soft-
woods corresponding roughly to broadleafed trees
and needleleafed trees. Broadleafed forest types
are the major ones occurring in the Northeastern
United States, the Central States, and the moun-
tainous parts of the Southern States. Needleleafed
trees or conifers are the dominant types in the
Southern Coastal Plains, the Rocky Mountains,
and the Pacific States. Lumber made from broad-
leafed trees is known as hardwoods and is used for
flooring, furniture, and to a limited extent for
general construction. Coniferous lumber or soft-
wood is preferred for general framing and con-
struction. Both hardwoods and softwoods are used
for paper pulp though softwoods, because they
have longer fibers than hardwoods, are generally
preferred. The demand for softwood timber is far
greater than that for hardwood timber. Conse-
quently, softwoods have characteristically been cut



somewhat more rapidly than the timber grows
whereas hardwoods since 1952 have grown more
rapidly than they were harvested. Within each
broad category, though, certain species are pre-
ferred over others. Among hardwoods, sugar
maple, ash, walnut, white oak, and cherry are
preferred species. Among conifers, white pine,
ponderosa pine, Douglas-fir, spruce, and southern
pines are preferred over true firs, cedar, and
hemlock.

OWNERSHIP OF COMMERCIAL FORESTS

It is useful to distinguish four major classes of
ownership. They are : National forests, other pub-
lic, forest industry, and other private. The na-
tional forests are owned by the Federal Govern-
ment and are managed by one agency under one
set of laws and regulations; their area, volume of
timber, management policies, and potentials are
given special attention by the Panel. Other public
forests include federally owned lands under the
jurisdiction of the Bureau of Land Management,
the Bureau of Sport Fisheries and Wildlife, the
Department of Defense, and other Federal agen-
cies. They also include State-owned lands, and
some country or local government lands. Forest
industry forests are owned by companies produc-
ing mainly lumber, plywood, and paper, in vary-
ing proportions. Most are in relatively large
ownerships, and though integrated operations are
common, the processing part of the companies’
businesses has usually been more important than
the timber-growing part. Other private forests in-
clude some farm woodlots, some owned by com-
panies, associations, or individuals for profit, but
much owned in small holdings for a variety of
personal reasons.

National forests lie mostly in the West, hence
support mainly softwoods (table 3-4). They ac-
count for less than 20 percent of the commercial
forest area, but they include about a third of the
total standing timber volume and 51 percent of
the softwood sawtimber volume.

They have a large volume of standing softwood
sawtimber per acre—two-thirds more than the
average of all forests and three times more than
the lightly stocked other private lands. National
forests have a low net growth per acre and a still
lower growth in relation to standing volume—
their many mature stands have little or no net
growth. Annual harvest of softwood is low in rela-

tion to area and especially low in relation to vol-
ume of standing sawtimber ; but softwood sawtim-
ber harvest in 1970 exceeded current growth by 48
percent.,

The other public forests are a highly varied lot,
as to ownership, managing agency, and physical
characteristics. They have a total acreage less than
half that of the national forests. The per acre vol-
ume of sawtimber is substantially below that of
the national forests. Their current harvest rate per
acre is about the same as that for the national for-
ests but is greater in relation to standing volume.
Some of these forests have been relatively heavily
cut in the past. Current growth of all softwood on
these lands exceeds current harvest rate by 29 per-
cent, but sawtimber harvest exceeds growth by 7
percent.

Forest industry forests include 13 percent of the
total commercial forest land. Forest industry for-
ests are particularly important in the South and
along the Pacific Coast. Their softwood timber
stands per acre are about average, but their growth
rates per acre are the highest of any major owner-
ship class and their growth rate in relation to
timber volume is well above average (table 3-4).
Similarly, their current rate of harvest per acre
and in relation to volume of standing softwood
timber are by far the highest for any major owner-
ship class—more than double the average rate for
all forests. The current rate of harvest exceeds the
current growth of sawtimber by 64 percent. This
major class of ownership is one of relatively mod-
est acreage, but includes some of the most produc-
tive forest land, the most intensively operated and
managed forests, and the highest output per acre
and per unit of standing timber, and probably per
dollar of investment, of the four ownership classes.

Other private forests vary greatly as to site
characteristics, size of ownership unit, ownership
objectives, and other parameters. They include 59
percent of the entire commercial forest area, and
are especially extensive in the North and South,
but less so in the West. They include much forest
land of low-site quality, and include extensive
areas of hardwood forests, many of which produce
trees of low value and dubious marketability. The
volume of all standing timber and of sawtimber
per acre is by far the lowest of any major owner-
ship class, but the large area of such lands makes
volume of standing timber relatively large. Since
1952 their rate of growth has exceeded their rate
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TABLE 3-4.—Area of Commercial Forests, Volume of Standing Softwood Timber, Annual Growth of Softwood, and Annual
Removals of Softwood, by Major Ownership Classes, 1970

Major ownership class

Item and unit
National Other public Forest Other private Total
forest industry
FOREST LAND AREA (MILLION ACRES)
By type:

Softwood.__ . . 66. 8 21. 7 36. 4 82.3 207. 2
Hardwood.__ - ... 16. 8 19.8 29, 4 200. 7 266. 7
Unstocked oo 20. 7
] 7 ) S 494. 6

By region:
North__ . 10. 5 21. 4 17. 6 128. 4 177. 9
South_______ e ____ 10. 8 6.5 35.3 139. 9 192. 5
West _ _ e 65. 8 16. 2 14. 4 27.9 124, 3
Total_ _ . _ . 91.9 44,1 67.3 296. 2 494, 7

VOLUME OF STANDING SOFTWOOD TIMBER
Growing stoeck—total (billion cubie feet).. __ _._______________ 199. 8 48. 4 73.2 110. 5 431. 9
Sawtimber—total (billion board feet) __ _____.________________ 982 223 318 382 1,905
board feet per cubic foot______________________ 4.9 4.6 4.3 3.5 4.4
ANNUAL GROWTH OF SOFTWOOD

Growing stock—total (billion cubie feet) - __ _________________ 2. 05 0. 97 2. 55 5.10 10. 67
in relation to volume (percentage). ________ 1.0 2.0 3.5 4.6 2.5
Sawtimber—total (billion board feet) _ _ _____________________ 8. 60 3. 97 9. 97 17. 72 40. 26
in relation to volume (percentage)______._______ . 88 1.78 3.13  4.63 2.11
ANNUAL HARVEST ON SOFTWOOD )
Growing stock—total (billion cubic feet) . _______.___________ 2. 07 0. 74 3. 08 3.74 9. 62
in' relation to volume (percentage)___________ 1.0 1.5 5. 2 3.4 2.2
in relation to growth (percentage)__.________ 101 76 121 73 90
Sawtimber—total (billion board feet) __ _______._____________ 12. 74 4. 24 16. 31 14. 45 47. 74
in relation to volume (pereentage)_____________._ 1.3 1.9 51 3.8 2.5
in relation to growth (percentage).______________ 148 107 164 81 119

Calculated from data in ‘“Forest Statistics for the United States, by State and Region, 1970,” Forest Service, U.S. Department of Agriculture, 1972,

of harvest, hence inventories have been building
up.

From this general description and from the data
in tables I-2, 3-1, 3-2, 3-8, and 34, there emerge
four economically important softwood forest man-
agement situations in the United States on which
policy consideration might focus:

(@) National forests in the West, with their very
large volume of standing softwood timber, their
low growth rates, and their low harvest rates;

(b) Forest industry lands in the West, occupy-
ing on the whole the more productive sites, prac-
ticing more intensive forestry, with much greater
growth and much higher harvest rates;

(¢) Forest industry lands in the South, on gen-
erally productive lands, specializing in the pro-
duction of pulpwood, with fairly intensive opera-
tions, high growth rates, and high harvest rates;
and
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(d) Other private lands, especially in the South,
on variably productive sites, with generally low
volumes per acre, low harvest rates per acre but
high harvest rates in proportion to stand, and low
levels of management.

Although there are additional forest situations,
these are less important for the production of soft-
wood timber of the kinds most needed and will re-
ceive less attention in this report.

If the growth rate per acre on all softwood
forests were brought up to the level of that on the
forest industry lands, timber growth would be 43
percent higher than it now is. If harvest rate on all
forests could be at the rate per acre of forest in-
dustry forests, the harvest of all timber would be
98 percent higher. Because of the higher site
quality and consequent productivity of forest in-
dustry lands, it is unlikely that other forests can
ever reach the same level. Thus, these comparisons



are to some extent unrealistic. On the other hand,
forest industry forests can be made to grow faster
and can be cut at higher rates per acre in the
future, so that their present performance indicates
a minimum goal for comparable lands. These com-
parisons, rough as they are, clearly demonstrate
vast potentials for increased production of usable
softwood from all classes of forest land.

LUMBER PRICE TRENDS

The demand (in the economist’s sense of a
schedule of quantities and prices) for lumber, ply-
wood, pulp for paper, and outdoor recreation as
products or uses of the forest, has risen over the
years. If information were available to quantify
the demand for the other uses of the forest, prob-
ably an increase in demand would be apparent
there also. However, the increase in demand has
taken different forms of price and quantity adjust-
ment for the various uses. In general, increased
demand for lumber has taken the form of increased
prices for essentially the same quantity; for the
other uses, such as recreation, the major adjust-
ment has been increased quantity at the same or
nearly the same prices. As with any broad gen-
eralization, there are exceptions, but this is useful,
nonetheless.

In any analysis of prices, it is essential to dis-
tinguish between prices in absolute or current
dollar terms, and prices in relative or constant
dollar terms. Thus, if lumber prices advanced by
10 percent between 1 year and the next, the price in
terms of current dollars has risen by 10 percent;
but if the average price of all commodities has also
advanced by 10 percent, then lumber prices relative
to the price of all commodities have stayed con-
stant. For a great many purposes, relative prices
are more useful than are absolute prices, so in the
analyses to follow relative prices are used unless
otherwise qualified. They show how lumber prices
have changed, or might change, relative to the
general price level; or they show the influence of
either demand or supply upon relative prices,
eliminating (as far as possible) the influence of a
changing general price level. Relative prices some-
times seem unreal, unless their basis is understood ;
for instance, in late 1972 lumber prices were about
175 percent of their level in 1967 (the base year for
the present index); but, since the general price
level was about 120 in terms of 1967 prices, the
relative index for lumber was about 145. -

In the discussions in this report, emphasis is
placed upon lumber prices; prices of other wood
products, such as plywood and paper, are some-
what related to lumber and somewhat separate.
Lumber uses about half of all timber harvested,
hence its volume makes its price significant. Paper
prices are generally less volatile than are lumber
prices. More detailed calculations of the prices of
all wood products could be made, but lumber prices
may serve as a general indicator of the level and
trend of prices for all wood products.

The price of lumber has risen more or less
steadily since 1800 (fig. 3-1), at a rate averaging
about 1.7 percent annually, compounded. A closer
look at this price rise indicates periods of approxi-
mate stability followed by short periods of steep
price rise; thus, something like stability was ap-
parent between 1800 and 1820, between 1850 and
1870, in the 1920, and again from about 1950 to
about 1965. The persistent price rise since 1820
has increased prices today to about 20 times their
level in 1800. All these prices are in terms of dol-
lars of constant purchasing power, so these in-
creases are “real.” If the past trend is followed, by
2020 lumber prices will be about double their pres-
ent prices (in terms of today’s general price level,
and much higher in actual prices if inflation con-
tinues). In later chapters, analysis will be pre-
sented of probable future supply and demand for
three price levels for lumber and other wood prod-
ucts. It will be noted that all of these contemplate
a lower rate of future price rise than has prevailed
over the long period.

A chart such as figure 3-1 is useful in providing
a broad historical perspective, but its necessarily
small scale tends to obscure the sharpness and the
extent of recent rises in lumber prices; these are
better shown on figure 3-2. But even this, which
uses annual average prices, also conceals shortrun
price changes. In late 1968 and early 1969, absolute
lumber prices rose from an index of little over 100
(1967=100) to an index of 160 in March of the
latter year, after which they quickly receded to
116 by October. Again in 1971, lumber prices rose
from an index of 114 in January to over 150 by the
end of the year, a trend which has continued, with
some pauses, into 1972 to bring lumber prices by
the end of the year to over 175 in absolute terms
or 146 in relation to all commodities. The increases
in relative terms have been less, and by an increas-
ing margin in later years, as the general price level
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FIGURE 3-1.—Longterm Lumber Prices, in constant dollars, 1800 to Date, with Alternative Projections to 2020
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has advanced also. Figure 3-2 shows the same price
projections for the future as were shown on the
previous chart ; figure 3-2 is on an arithmetic scale
whereas figure 3-1 is on a logarithmic one. Again,
it can be seen that the projected prices are low,
relative to the actual lumber prices which pre-
vailed in 1971 and 1972, but more reasonable in
relation to the relative prices of those years.

Total lumber consumption in the United States
remained fairly constant from about 1908 until the
mid-1960’s with, of course, fluctuations depending
upon economic prosperity or depression (fig. 3-3).
Since the mid-1960’s, annual lumber consumption
has risen about 20 percent. The approximate con-
stant consumption thus contrasts sharply with the
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generally persistent upward trend in prices. In
contrast, plywood and paper consumption both in
total and per capita, have risen rather steadily and
sharply from the date of earliest records to the
present. Paper prices have been relatively steady
(in real terms), especially in recent years. In all
cases, price trends reflect supply conditions, in-
cluding costs of processing, as well as demand con-
ditions. For outdoor recreation we lack firm esti-
mates of costs of visitor use of forests, but it is
doubtful if these have risen much, if any, in real
terms, whereas volume of use has risen sharply at
a rate of about 8 percent annually on national for-
ests. Lumber production and prices will be dealt
with further in chapters 4, 5, and 6.



FIGURE 3-2.—Lumber Prices 1960-1972, and Alternative Projections to 2020
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FIGURE 3-3.—Lumber Production in Four States and in the United States from 1799 to 1960.
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chapter 4

Capacity of Forest To Meet the Needs

of the American People'

The rich and varied forests of the United States
produce generous quantities of goods and many
different services to meet the needs and desires of
the American people. These needs and desires have
expanded severalfold since 1900. The area of forest
land, on the other hand, has remained more or less
constant while the amount of timber standing in
the forest has declined. Consequently the Nation
has now reached the stage in which one use or
service can no longer be expanded greatly without
having some impact on other uses and services or
on the environment as a whole. The task for the
future, therefore, is to determine how the produe-
tivity of forests, in goods and services, can be in-
creased and integrated so as to meet as completely
as possible the desires of the American people.

The function of this chapter is to describe and
quantify, to the limits of present knowledge, the
capacity of the American forests to supply the
various needs and desires of the people as these
were described in chapter 1. The demand for those
products and services will be considered in chapter
5 and the reconciliation of supply and demand, to-
gether with an analysis of price policy will be
treated in chapter 6.

MAINTENANCE AND ENHANCEMENT
OF THE FOREST ENVIRONMENT

The Panel states unequivocally that in its opin-
ion the protection of environmental quality over
the long run should take precedence over all uses

! For more detailed treatment of the subject of this chap-
ter, see “Appendix C: Softwood Sawtimber Supply and
Demand Projections,” by Robert Marty ; also see parts of
apps. D,E, F,I,K, L, M, N, O, and P.
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of forest resources. Of highest importance is pre-
serving the productivity of the soil itself. This
means far more than merely preventing soil ero-
sion. It means protecting the soil-building propen-
sities of trees, herbs, and shrubs; protecting the
forest litter; and above all, protecting the macro-
organisms and micro-organisims that dwell in the
soil and decompose litter and other forest debris,
thereby releasing the water, carbon dioxide, and
plant nutrients for recycling through the living
elements of the ecosystem. The permeability of the
soil to air, dissolved substances and water is a key
attribute of a healthy environment because storing
and releasing water to underground supply and
ultimately to streams is an essential factor in soil
productivity. The forest cover has a significant in-
fluence on microclimate. It intercepts rain and
snow thereby returning moisture to the atmosphere
before it reaches the soil. The forest makes drafts
on soil water and thus decreases the total amount
of runoff from a forested area. It influences the
drifting of snow and the accumulation of a snow-
pack during winter as well as the rate of snowmelt
in the spring.

Tt is the interactions of climate, soil, and living
organisms that make up the functioning of ecc
systems; and it is the healthy functioning of the
forest ecosystem that accounts for its overall
productivity. ,

Some forest ecosystems are much more useful to
man than others. It has already been implied that
ecosystems of hardwood forest types are less valua-
ble for producing construction timber than are
those of conifers but this is not necessarily true for
other forest values. Mixed forests of conifers and
hardwoods usually support a richer and more



varied population of birds and mammals than do
either pure forests of conifers or pure forests of
hardwoods. Fortunately, nature has supplied
Americans with many diffe~ent types of forest,
each of which has its charm, its rate of produc-
tivity and its contribution to the total environ-
ment. Each forest type also has its utility for man’s
purposes.

In recent years the forest area of the United
States has increased somewhat due to afforestation
of low-quality agricultural land as improved crop
management has increased output of farmlands.
This period of net forest increase may be ending
for in 1972 some forests were being cleared for
agricultural use. Forest land is also being taken
over for highways, airports, suburban and urban
expansion and many other purposes. Still it is
expected that a large proportion of the total land
area of the United States will remain in forests for
the indefinite future.

The public accepts without question the need
for harvesting the crop of corn or wheat when
ripe for they know that the plants will die, fall
down, and go to waste if not harvested. The public
also knows that the old crop must be removed to
make way for a new one the following year. The
same applies to forests; the old crop must be re-
moved to grow a new one. The public generally
accepts clearcut harvesting on industrial pine for-
ests of the South because it can see that the slash is
promptly disposed of, the soil prepared for a new
crop and trees planted within a year after timber
harvest. Within 3 or 4 years the new forest is
clearly visible and the unsightliness forgotten.

Clearcutting applied to the old growth on west-
ern national forests gives quite a different impres-
sion. The mountainous topography makes cutover
lands highly visible, regenerating a new forest is
slower, and much logging debris covers the ground.
Nevertheless, the objective is the same as that of
the farmer : to harvest the crop and establish a new
one. The material left on the ground was deemed
uneconomic to remove and utilize. It also serves
to return valuable nutrients to the soil as it
decomposes.

The Panel finds the popular conception that
timber cutting causes severe damage to soil, water-
sheds, streams, water quality, wildlife habitat, and
forest regeneration to be grossly unjustified. It is
true that careless or misapplied logging practices
on fragile soils can lead to erosion, silting of
streams or clogging of channels with logging de-

bris, and in rare cases can trigger landslides or
avalanches. But vulnerable areas can be identified
in advance and appropriate measures taken to
avoid significant harm. (A full discussion of this
question with pertinent citations is given by Smith
in appendix L.) Some 95 percent of the erosion as-
sociated with timber harvest results from road
construction and maintenance, not from logging
as such. Erosion follows road construction irre-
spective of whether the roads are built to log tim-
ber or for general travel.

Clearcutting does expose the forest soil and lit-
ter to direct sunlight which raises the temperature
and causes more rapid decomposition. The result-
ing release of valuable plant nutrients greatly
hastens the development of a new forest. The herbs,
shrubs, and tree seedlings that come in following
cutting are more richly supplied with calcium, po-
tassium, and nitrates and hence grow vigorously
and provide much forage for ground-dwelling
herbivores. Such release of plant nutrients does
not lead to soil impoverishment, but rather to
rapid growth of the new forest. (Careful documen-
tation of this is provided by Stone, appendix M.)
Within a decade or so, if proper forestry measures
have been taken, new tree seedlings grow to form
a new canopy 10-15 feet above the soil surface
hence tle land becomes less attractive to many
ground-feeding birds and animals. The sapling-
and pole-sized stands provide thickets for nesting
birds but tend to shade out the raspberries and
other bushes, shrubs, and herbacious plants that
were sought by herbivores and fructivorous birds
during the first few years after harvesting. In a
managed forest some land will be cutover each year
so that a variety of age-classes is introduced. (For
additional information see Webb, appendix N.) In
general, timber harvesting under proper forest
management improves the habitat for a great ma-
jority of species. Many recreationists prefer well-
managed forests because roads, paths, open glades,
vistas, and distribution of timber age-classes all
add variety and interest.

The Panel concludes that timber harvesting is
compatible with a vigorous and diverse wildlife
population and with the maintenance of a healthy
forest ecosystem. This has been demonstrated time
after timne by studies of effects of timber cutting
operations throughout the United States. Even
such extreme practices as clearing the land of for-
ests and cultivating farm crops for a number of
years do not prevent a forest with associated wild-
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life from reclaiming the land once cultivation
ceases.

It is evident that in the past inadequate consid-
eration had been given to forest esthetics. Much
more consideration should be, and is now being
given to the esthetic aspects of timber harvest. The
general public, and the “environmentalists” must
realize though that here as elsewhere in natural
resource use and management, one cannot have the
best of all worlds. A forest blighted by disease or
windstorm and left unsanitized may be esthetically
repugnant, too.

The Panel recommends that public agencies and
private forest owners give careful attention to the
forest environment in general and to forest esthet-
ics in particular, to reduce adverse forest manage-
ment impacts.

The Panel further recommends that appropriate
forest management and timber harvest practices
be adapted .to the circumstances of the particular
forest area, and worked out on the ground by com-
petent professionals.

OUTDOOR RECREATION (Exclusive of
Wilderness Use) IN FORESTS

Both publicly and privately owned forests of the
United States are extensively used for outdoor rec-
reation activities which make varying demands
upon forests. Their capacity to provide recreation
can be increased substantially. Particularly, op-
portunities for site intensive outdoor recreation
activities (such as camping and picnicking) can
be increased greatly by the designation of more
forested lands for these purposes. Opportunities
for more dispersed, less site-intensive outdoor rec-
reation activities are also good. Even allowing for
the effect of outdoor recreation upon other uses of
the forests, the potential recreation capacity is
large compared with present use. In a study of pos-
sible recreation development impact on timber
productivity from three national forests in Cali-
fornia, two resource economists estimated that the
recreation capacity could be increased 10 times
with only a 13-percent reduction in sustained yield
capacity from productive timber lands.

In some situations, outdoor recreation activities
such as picnicking and camping can be rotated
with timber harvest, to the advantage of both.
Thus, when the recreation area begins to show the
effects of severe use, it may be closed and another
area opened ; the mature trees in the first site may
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then be harvested. Such rotations would extend
over many years.

Outdoor recreation does not require highly pro-
ductive forest sites; in fact, rather open stands of
trees, not especially large or fast growing, often
make better recreation sites than do denser and
heavier forest stands. Qutdoor recreation and tim-
ber harvest have long been compatible in Western
Europe and in the Northeastern States. They can
and are becoming compatible in western forests, as
rotations of new growth are established following
timber harvests.

To meet the recreation needs of the residents of
the inner cities commercial forests must be supple-
mented by local parks and woodlands.

The Panel recommends that some areas of pub-
licly owned forest lands should be reserved from
timber harvest, either permanently or as part of a
planned rotation, in order to provide adequate
areas for outdoor recreation. This recommendation
is conditional upon the one made in chapter 6 about
financing outdoor recreation on public lands. The
Panel does not attempt to estimate the acreage of
public lands that should be so reserved, nor to esti-
mate the volumes of commercial timber and growth
capacity involved. Among such lands would be
some that for ecological reasons would require
restraints on timber harvesting. It seems probable
that relatively generous allowance can be made for
outdoor recreation without serious impact upon
timber harvest.

WILDERNESS AREAS AND WILDERNESS
EXPERIENCE

Much popular attention has been focused on wil-
derness areas in the past decade or so. The term
“wilderness” has been loosely used, both as to the
nature of the area and as to the form of with-
drawal which authorized it. The Wilderness Act
of 1964 defined wilderness thus:

A wilderness, in contrast with those areas where man
and his works dominate the landscape, is hereby rec-
ognized as an area where the earth and its community
of life are untrammeled by man, where man himself
is a visitor who does not remain. An area of wilder-
ness is further defined to mean in this Act an area of
undeveloped Federal land retaining its primeval char-
acter and influence, without permanent improvements
or human habitation, which is protected and man-
aged so as to preserve its mnatural conditions and
which (1) generally appears to have been affected
primarily by the forces of nature, with the imprint of
man’s work substantially unnoticeable; (2) has out-



standing opportunities for solitude or a primitive and
unconfined type of recreation; (3) has at least five
thousand acres of land or is of sufficient size as to
make practicable its preservation and use in an un-
impaired condition; and (4) may also contain eco-
logical, geological, or other features of scientific,
educational, scenic or historical values.

This definition both defines the kind of area and
suggests the kind of experience possible within
wilderness areas; both parts of the definition are
highly important. In practice, many people apply
the term wilderness to any largely undeveloped
area, including many areas penetrated by roads,
and apply the term to other types of withdrawals,
irrespective of their statutory wilderness status.
Thus, Forest Service primitive areas (which are a
temporary class of wild lands being reviewed for
possible designation as statutory wilderness under
the 1964 Act and which will not exist after 1974),
BLM primitive areas (which are not statutorily
covered by the 1964 Act), research natural areas
(which are closed to most public use in order to
protect the ecosystems for which the withdrawal
was made), national game refuges, national wild-
life refuges, wild and scenic rivers and others may
all seem to some people to be examples of wilder-
ness. While the term “wilderness” should be used
in its exact meaning, as defined in the Act, other
types of withdrawals of timber from harvest
should also be considered as somewhat similar.

In 1972, there were 14.5 million acres of national
forests (containing 6.7 million acres of commer-
cial forest) withdrawn as wilderness or primitive
areas. An additional 3.1 million acres were with-
drawn from timber harvest for other purposes of
which an unknown acreage was in commercial
forest.

These acreages were in addition to the substan-
tial acreages in national parks or other categories
of Federal lands designated or soon to be desig-
nated as wilderness areas, but which were pre-
viously withdrawn from timber harvest by their
creating legislation. There are also 56 million
acres of essentially unroaded national forest land,
in over 1,400 units of 5,000 acres or more, which
have undergone Forest Service review for pur-
poses of selecting additional areas for detailed
study as possible wilderness system additions. In
January 1973 the Secretary of Agriculture an-
nounced that the Forest Service was proposing
235 of these areas, involving about 11 million acres,
for such study and potential wilderness designa-
tion. The remaining 1,200 areas and 45 million

acres will see no activity which threatens their cur-
rent wilderness potential, however, until environ-
mental impact statements on them have been pre-
pared and processed according to National En-
vironmental Policy Act (NEPA) procedures.

The Forest Service has been unable to provide
the Panel with estimates of the volumes of com-
mercial timber involved on present or contem-
plated wilderness withdrawals, or upon the annual
sustained-yield capacity of either class of lands.
The Panel has been troubled by the inadequacy of
the information about these present and possible
wilderness areas on national forests.

In the absence of such information, the Panel
can only express its judgment about wilderness
areas in rather general terms. Much wilderness
area does not contain commercial stands of timber,
even accepting the generous definition of “com-
mercial” used by the Forest Service. Less than half
of the presently designated wilderness areas within
national forests have commercial stands of timber;
most of the rest are near or above timber lines.
Some, perhaps most, of the included commercial
timber areas have relatively low volumes of timber
per acre. Some of this could be cut only with diffi-
culty because the slopes are steep, the soils easily
erodable, or both (see the section on watersheds
and conservation, below), or because the remote
location would make the timber of limited value
even if these areas were open for timber harvest.
This may be true from the national perspective,
but it is conceded that local economic interests may
disagree. Moreover, the growth rate on much of
this land is low, so that sustained annual yield of
timber would be low, even in relation to the rela-
tively low volumes of standing timber.

The 14.5 million acres of national forest land
presently designated as wilderness or primitive
areas have been estimated by the Forest Service to
contain about 58 billion bf of sawtimber. The
equivalent volume of sawtimber could be pro-
duced in 60 years by Douglas-fir (800 bf per
acre per year) on but 1.2 million acres of good
quality land in western Oregon, for example. It
could be produced in 50 years by southern pines
(500 bf per acre per year) on 2.3 million acres
of good quality land. The Panel concludes, there-
fore—and it should be emphasized again, in the
regretable absence of dependable data—that the
present wilderness reservations in national forests
have a real but limited effect, nationally, on the
volumes of timber that could be annually har-
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vested under a sustained yield program. In the
case of projected wilderness withdrawals in the
national forests, it cautiously judges that the same
general conclusion applies.

The Panel is also sympathetic to the view of
wilderness advocates that the area of wilderness
land has declined in the past, that it will decline
further if timber harvest is pushed into every
area where merchantable trees now stand, and that
wilderness areas, once destroyed, can be reestab-
lished only over very long periods, if ever. But the
Panel also feels that wilderness as a use of the
forests must be compared with, and judged
against, alternative uses. If better data were avail-
able on commercial timber inventory and growth
potential of present and potentially withdrawn
forest lands, real opportunity costs of withdrawn
uses could be included in decisionmaking.

Wilderness use of a forested area is incompati-
ble with many other uses; wilderness must be the
single or dominant use of the area, if the defini-
tions of the Act are to be followed. Wilderness use
is compatible with watershed, wildlife, and con-
servation values generally, but is incompatible
with intensive recreation, timber harvest, mining,
and even grazing to some extent, given the defini-
tions of the Act. Moreover, the capacity of a wil-
derness area to provide a strict wilderness experi-
ence is limited. If solitude is to be preserved, then
use cannot exceed some level or carrying capacity.
The carrying capacity of national forest wilder-
ness areas has not yet been measured exactly, and
perhaps never can be precisely determined, but it
is surely limited to some amount beyond which the
basic character of the wilderness experience is
destroyed. The carrying capacity can perhaps be
increased by more careful routing of users, by
spacing their visits, and possibly in other ways
consistent with the nature of the area and of the
wilderness experience, but it can never be high.

Because the “Environmental Impact Statement”
provisions (sec. 102(c)) of NEPA have been
notably applied to challenge actions and planning
related to the status of national forest lands of
wilderness character, the Panel offers an observa-
tion at this point. The provisions of NEPA which
require preparation of environmental impact
statements prior to actions potentially affecting
the environment do constitute a means for creating
delay, extra costs and governmental inefficiency as
well as provide a means to better decisionmaking
relative to environmental quality. So long as such
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impact statements are required and so long as their
adequacy and findings are subject to public and
judicial review, the additional costs in dollars and
personnel of their preparation and defense should
be budgeted and provided and not merely taken
from timber management funds. The Panel be-
lieves speedy and proper resolution of conflicts
related to the NEPA 102(c) provisions is very
much in the public interest. Such conflicts have not,
been fairly and quickly resolved in the past and
delays have been costly.

T herefore, the Panel recommends :

1. That relatively generous withdrawals of
roadless areas should be made, whenever found
to be qualified, for additional wilderness areas;
these withdrawals should be completed by 1980.
Reservation of commercial forest lands for wilder-
ness or other purposes, involves costs of foregone
timber harvests. These costs are lower for less pro-
ductive forests than for the more productive ones,
but such costs should be recognized.

2. That in the East and South where true
wilderness areas are scarce, Federal agencies in
cooperation with State agencies and private firms
should seek to establish and protect an additional
system of quasi-wilderness areas; timber harvest
would be eliminated or conducted only at very long
intervals, and natural conditions would be restored
as far as possible; recreation use should be limited
to the wilderness type.

3. That some system must be established in all
wilderness areas to limit use to the reasonable
carrying capacity of the area, having in mind pri-
marily the nature of the wilderness experience.
Unless such limitations can be devised and en-
forced, the Panel sees little national gain from the
withdrawal of additional national forest land for
wilderness use, since in a relatively few years
overuse could destroy its wilderness character.

WILDLIFE IN FORESTS

The forests of the United States have a great
capacity to provide homes for many species of
wildlife. The value of the wildlife lies largely in
relation to the forest environment as a whole and
to outdoor recreation, although some people who
seldom visit forests support efforts to enhance
forest wildlife because of the pleasure they receive
in knowing about it (“psychic income”). As noted
above and in chapter 3, some wildlife species thrive



best in undisturbed forests, some in recently cut-
over areas and most where mixtures of harvested
and unharvested forest areas are found. Rare and
endangered species deserve special habitat con-
sideration if they are not to become extinct. On
some national forests specific areas have been set
aside to meet such habitat needs.

T he Panel recommends :

1. That rare and endangered species of
wildlife be given high consideration in plan-
ning and execution of land use programs;

2. That on federally owned forest lands
each agency be held responsible for develop-
ment and execution of a wildlife program
which includes both game and nongame
species ;

3. That impact of forest management op-
erations on wildlife be carefully considered
along with the impact on environmental
quality, generally.

WATERSHED VALUES OF FORESTS

Water is, and increasingly will be, a scarce and
valuable resource in the United States; accord-
ingly, the watershed function of forest lands of all
types and ownerships will become increasingly im-
portant. Concern about water involves both its
quality and its quantity.

Various forest practices, but particularly timber
harvest, may but need not adversely affect water
quality. Adverse effects may be due to soil disturb-
ance on the site, to building and maintenance of
roads (discussed in more detail in the following
section), to the warming of the land and water
surfaces that takes place when forest canopies are
opened up, and to other aspects of timber harvest
or forest management. In general, the more a
watershed resembles an unharvested forest area,
the better the quality and lower the quantity of the
water yield. One goal of watershed management is
to provide for timber harvest without unacceptable
damage to water quality.

The quantity of water flowing from a watershed
may be increased by timber harvest since more of
the precipitation reaches the ground, less is used
by the plants in their transpiration and more
reaches the ground water to augment streamflow.
Shrubs and small trees that take over after cutting
the high forest often consume much less water than
do the deep-rooted old trees.

Good watershed management in the future will
certainly stress maintenance of high water quality.
It may also include measures to increase water
yields. As streamside vegetation is a larger user of
water, efforts to encourage low growing vegeta-
tion as opposed to large trees on streambanks often
pay high dividends in low season flow in arid and
semiarid regions. The capacity of forest water-
sheds, as a whole, to provide water of acceptable
quality and approximately present quantity is
large.

The Panel recommends :

That, in timber harvest, special precautions be
taken along permanent streams to avoid disrupt-
ing or clogging channels, and, in arid and semiarid
regions, to favor a low cover to shade the stream,
stabilize streambanks, and minimize draft on low
season flow.

SOIL CONSERVATION VALUES OF FORESTS

The soils and the landforms of forest areas of the
United States differ greatly as to their erodability.
Some soils are deep, well-drained, modest in slope,
and not easily eroded ; others are steep, often shal-
low, sometimes granitic in origin or otherwise
easily washed away, and hence erosion is a serious
hazard. A combination of various soils and slope
characteristics results in some areas being fragile
or easily and often seriously damaged. In many
instances, a fragile area naturally supports a thin
and slowly growing stand of trees; the same
limitations of soil and slope which make it fragile
may also limit tree growth. Some fragile areas sup-
port old-growth stands of timber, suitable for
harvest. However, in such instances, both the an-
nual growth rates and sustained yield capacity
are generally low. In other instances, deeper soils
or gentler slopes, on which tree growth may be
relatively good, may still have high erodability,
and should either be classed as fragile or otherwise
designated for special treatment.

In forest management, the construction and
maintenance of roads is believed to cause 90-95
percent of soil erosion associated with timber har-
vesting. Forest management plans which mini-
mize the length of necessary roads and minimize
the severity of the cuts and fills along the roads
will do much to reduce the subsequent erosion. The
Panel notes with approval that the Forest Service
has recently begun to modify its road construction
practices to build roads which lie more lightly on
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the land instead of cutting more severely into it.
Other public agencies and many forest industry
firms have also modified roadbuilding practices to
reduce soil erosion. At one time it was generally
believed that road grades and curvatures had to be
severely limited in order to permit efficient opera-
tion of logging trucks. Though gentle grades and
curves are still preferred, modern logging equip-
ment permits use of steeper grades and sharper
curves than once were believed possible. In any
case, some logging efficiency may have to be fore-
gone to avoid serious erosion.

Where timber harvest is undertaken, there often
must be some tradeoff between road spacing and
log skidding distance. The Panel believes that
more research should be directed toward methods
of log movement in the woods that minimize dam-
age to the remaining trees and soil; this will be
essential as commercial thinning becomes more
common. Some soil disturbance is usually desirable
to expose mineral soil for seedling establishment
following harvest cuts. Soils on gentle slopes are
unharmed by such soil disturbance. If timber is to
be used some soil disturbance from road construc-
tion and log skidding are unavoidable. Minimum
overall soil disturbance may be achieved with
fewer roads but relatively larger disturbance with-
In the woods. Relative costs of different harvest
methods must also be considered. It should be em-
phasized that roads and the soil disturbance they
create are needed for uses of the forest other than
timber harvest—for recreation, in particular.

In order to conserve the soil and to preserve and
best utilize the productive capacity of the forest
resource, the Panel recommends :

1. That usable systems of land classification
be developed and applied by public agencies
and private organizations, to classify forest
soils and sites accurately according to erosion
susceptibility; and that such -classification
systems be applied as rapidly as possible to
all forest land, in order to identify and locate
the fragile forest soil areas.

2. That on the more seriously fragile soil
areas so defined, timber harvest not be under-
taken until the need for the timber is acute
or methods of harvest make possible remov-
ing such timber without significant harm to
the land. On less seriously fragile areas ap-
propriate precautions should be prescribed
and enforced in timber management to reduce
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erosion and other adverse effects to an ac-
ceptable level.

3. That forest research agencies and logging
equipment manufacturers collaborate in de-
veloping economically feasible machinery and
methods for timber removal by both clearcut-
ting and partial cutting that minimize dam-
age to the site and residual trees.

4. That forest management planning on
public and private lands seek to keep surface
disturbance due to road construction and use
to a practical minimum.

GROWTH, HARVEST, AND UTILIZATION OF WOOD

Timber is a versatile raw material with many
advantages, including that of having less environ-
mental impact than does any substitute raw mate-
rial. Hence, the future output of forests is highly
important to the American people.

In considering wood supply, it is necessary to
distinguish among the related but separate con-
cepts of tree growth, timber harvest, forest stand,
and wood utilization. The use of cubic volume
instead of board foot volume would contribute
substantially to the accuracy of forest inventory
data. In the long run, harvest is limited by growth,
and conversely growth is limited by harvest and
other mortality. Either may exceed the other as
timber volumes are built up or drawn down.

In managing the Nation’s timber resource, syn-
chronizing output over time is essential. For the
remainder of the 1970, lumber must come almost
exclusively from trees now of sawtimber size. The
concept of a normal forest managed on a 60-year
rotation would have approximately equal areas
supporting stands of age-classes 1-10, 1120, 21-30,
81-40, 41-50, and 51-60 years. Such a distribution
would enable the owner to harvest the same volume
of timber each decade. During the decade in which
the trees 51-60 years of age are harvested, the
others each move up one decade in age and in vol-
ume. In such a forest, harvest is synchronized with
growth to provide a sustained yield of evenflow
by decades for the indefinite future. The signifi-
cant point is that trees to be harvested for lumber
during the period 1973-80 must already be of saw-
timber size now and will add little to their volume
during the T-year period. Those to be harvested
during the decade 1981-2000 also are now mostly
of sawtimber size or approaching it. However,
trees tend to grow very rapidly in volume as they



advance from 8 to 12 inches in diameter, hence
trees of such size in 1973 can become an important
component of total harvest during the midperiod,
1981-2000. Harvest for the 2001-20 can come in
part from residual old timber carried forward
from 1973, in part from trees in the 8- to-12-inch
diameter class in 1973, but increasingly such har-
vest will come from trees that today are less than
8 inches in diameter. Some sawtimber by 2020 will
be coming from trees that were seedlings in the
1970’.
The above implies two things:

1. That investments in forestry must be
made at least one full tree rotation ahead of
harvest, usually 40-80 years in the West, 20—
30 years in the South ; and

2. that timber growing stock must be so
manipulated as to avoid an absence of trees of
harvestable size during any decade of the total
rotation.

Some persons looking at these time-supply rela-
tionships (table 4-1) might erroneously draw the
conclusion that timber stand improvement, tree-
planting programs, improvement of genetic stock,
and other measures to increase growth of timber
for future harvest have no significance for harvest
in the 1970’s. Such a conclusion is unwarranted :
it is the prospect of future tree growth that deter-
mines the willingness of forest owners/managers
to cut today. In deciding how much to cut from
present stands of timber, the responsible owner/

TABLE 4-1.—Sources of Harvest for Softwood Sawtimber
and Plywood, 1970-2020

Harvest source for softwood sawtimber
and plywood

1970’s  1980’s ' 1990’s 2000-20

Trees of merchantable size, standing in
1972:
Wood in existence in 1972 ______________ XXX XX
Additional wood grown on these trees.. O X
Trees of unmerchantable size, standing in
1972:

X X
X X

Code: XXX =nearly sole source. XX=major source. X=important but
not major source. O=minor source.

This table is .ln general, not specific, terms; it intentionally uses such terms
as “‘sole,”” “‘major,”” and “minor” rather than specific percentages of volumes.
It may not apply equally well to all tracts of softwood timber, but the dom-
inance of present wood for the supply for the near future and the shifting
sources of supply for later decades are applicable to most if not all timber
areas.

manager always has in mind how this will affect
the kind of forest and volume of timber that will
be available for future harvests. At one extreme is
the small private forest owner, one whose land
tenure averages some 8 years and an owner who is
interested usually in early income from his forest.
His tendency has been to make a sale as soon as he
has an attractive offer. This results in a “loggers
choice” cut of every tree that will yield a net re-
turn as it runs through the saw. Neither owner nor
logger gives much thought to future timber growth
from that area. At the other extreme, a large in-
dustrial forest owner with a substantial invest-
ment in processing plants and a real concern for a
continued supply of wood will govern his present
harvest very much by his concern for the future.
Likewise, most publicly owned forests will be har-
vested with a real concern for the long-run supply
of wood. In fact, present harvests are conditioned
on meeting legally mandated provisions for assur-
ing perpetual future harvests.

Response of Forest Owners to Price

Private forest owners tend to sell and harvest
more timber when prices are high and less timber
when prices are low but this response is by no
means directly proportional to price changes. Evi-
dence of supply response to price increases in 1970
and 1971 suggests an elasticity of about 0.5. The
responsiveness among ownerships to a price in-
crease, however, as measured by elasticity coeffi-
cients varies widely. It may be almost zero in some
cases and approach 0.8 or 0.9 in others. In general,
an increase in lumber price is soon reflected in
higher prices for logs and stumpage and for stand-
ing timber in the forest. The price of stumpage
tends to be more responsive to lumber prices than
is the price of land on which to grow timber, espe-
cially if such land has little timber currently of
commercial size. The several classes of forest own-
ers tends to respond differently to a stumpage price
increase.

An individual owner is likely to be highly re-
sponsive to price when offered what he considers
to be a high price for timber he has already stand-
ing in his forest. He will be less likely to engage
in precommercial thinning to increase growth on
the remaining trees because the results probably
would not be realized by him personally but might
be realized by his immediate heirs. He would be
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still less likely to plant trees that could be har-
vested only during the lives of his grandchildren.
The long-term response to price increases depends
more upon the confident expectation for rising
prices or maintenance of high prices relative to
the cost of growing timber.

The case of a forest industry dependent largely
on the output of its own lands is quite different.
It too will tend to respond to price increases but
when it harvests a specific forest area it will pro-
ceed immediately to plant it for a second crop so
as to maintain a continuous timber output. The
corporation has an indefinitely long life, idle land
is an idle asset whereas young growing timber is an
asset of high value.

Public forestry agencies without exception have
a long-term planning horizon and a long-term
dedication to continued forest production. Their
ownership purposes involve much more than tim-
ber production; consequently, they may not re-
spond at all by increasing sales when prices in-
crease. In fact, small public forests such as those
held by counties and many States are managed
primarily for recreation and watershed protec-
tion: forest uses other than timber production.
The same tends to be true of water company and
Corps of Engineers forest lands. Accordingly,
responsiveness to price increases may often be
insignificant.

In the case of the national forests, however,
arguments can be made that the timber sales should
be increased when prices of stumpage are high,
partly as a means of serving national economic
policy : placing more timber on the market tends to
restrain steep price rises. The sheer volume of tim-
ber now standing in the national forests (over 50
percent of the total softwood forest inventory of
the Nation) means that sales from national forests
can have a highly significant influence on log and
lumber prices as well as on future supplies of
timber.

The record housing construction activity that
started in 1971 was stimulated by the national
housing program. While demand for lumber and
plywood rose, the timber offerings from the na-
tional forests were reduced each year thus adding
to upward price pressures.

The domestic supply of wood in its various
forms is also affected by wood exports and imports.
In general, the volume of each is closely responsive
to prices, both in the short run and over the longer
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run. As chapter 9 will show, the chief source of
softwood imports into the United States is Can-
ada; that country can increase its exports to the
United States greatly if wood prices rise or re-
main high in the future. The United States exports
logs largely to Japan and paper largely to West-
ern Europe. Each is likely to take larger volumes
in the future, but the amounts will be responsive to
United States prices relative to prices from alter-
native sources of supply.

Biologic Potential

Every acre of forest or farm land has a certain
biologic productive potential. This is determined
by the climate, by the character of the soil and its
capacity to supply water and plant nutrients, and
by the stocking of the land with productive vege-
tation. The biologic potential can be increased by
irrigating arid soils, fertilizing soils lacking in
plant nutrents, and cultivating soils to increase in-
filtration of water and air. In the case of agricul-
tural crops, biologic potential is greatly increased
by using superior genetic stock. This may also add
to the biologic potential of forests for the purpose
of growing more, high quality merchantable wood.
The true parameters of biologic potential, how-
ever, are the basic site productivity factors of soldr
radiation, carbon dioxide supply, water supply,
mineral nutrient supply, soil and air temperature,
and the vegetation present to respond to the site.
Primarily because of inadequate stocking or of
stocking with vegetation of low or negative com-
mercial value, the forest lands of the Nation as a
whole are producing probably no more than 25
percent of their biologic potential. A few espe-
cially favored forest soils of the South and of the
West Coast produce wood at the rate of 200 cubic
feet per acre per year. Under very intensive
management even higher growth rate might be
achieved. When these values are compared with the
current nationwide average growth rate of 38 cubic
feet per acre per year, one can appreciate how far
short of full biologic potential most of the forests
of the United States are.

One point should be made clear to the reader.
Thinning, weeding, and other forms of timber
stand improvement do not result in increased
photosynthesis nor biomass production. What such
practices do accomplish is to concentrate the pho-
tosynthetic process on those trees deemed to be



most valuable to man. Commercial thinning sal-
vages trees that otherwise would die and permits
utilization of their space and growth capacity by
those trees selected for future growth. Thinnings,
and other cultural practices achieve an increase in
the value of the trees that are grown.

Another important reason for using superior
genetic stock and intensifying forest management,
in general, is to shorten the period between the
harvest of one crop and the time in which mer-
chantable timber can be cut from the crop to fol-
low. In the South this can be reduced to 15 years;
in the North perhaps 25 years would be required
to produce trees of merchantable size that could be
removed in thinnings. As sawtimber can be pro-
duced only on trees already of sawtimber size, one
of the objectives of intensified management is to
shorten the period during which the growth is
placed on trees below commercial size, and to ex-
tend the period over which the growth is placed
on trees that are increasing most rapidly in volume
and in value. A limit exists, however, as to how
long timber will continue to increase in growth
rate and value per acre above that of the average
for the rotation. At the upper limit of this period,
it becomes more profitable to harvest the remaining
trees and establish a new forest stand for ‘the
future.

Control of Fire, Insects, and Disease Outbreaks

Until recently foresters attempted to eliminate
fire from the forest and insofar as possible to
stamp out destructive insects and tree diseases,
especially those introduced from other lands. Such
approaches have proven far from successful. For-
ests that in the past had been subjected to frequent
fires and were then protected from fire for many
years tended to build up a heavy accumulation of
fuel. If ignition did occur under these conditions,
disastrous wild-fires resulted which were extremely
difficult to control. Moreover, research investiga-
tions have convinced foresters that light fires often
do relatively little damage and tend to promote
desirable tree reproduction. They may also greatly
reduce the competition of unwanted hardwoods
with valuable conifers. Prescribed burning has
been a cheap and effective method of controlling
the composition of future forest stands.

The reproductive capacity of insects and
of many fungal diseases has proved to be such that
efforts to wipe them out completely are doomed to

failure. Sufficient seed stock always seems to re-
main for populations to buildup to outbreak pro-
portions when conditions are favorable. The pres-
ent approach to both insect and disease control is -
to seek to monitor populations and so manipulate
them to keep damage within acceptable limits. This
approach recognizes that for millenia forests have
supported populations of insects, fungi, and vari-
ous forms of wildlife in healthy ecosystems in
which the balance between growth, death, and de-
composition of plant and animal forms remained
in balance for cycle after cycle. Effort, therefore,
is now being concentrated less on distribution of
insecticides and fungicides and more on bringing
about an effective balance of forest growth with
the other forms of life in such forests.

Concentrating Efforts on the Most Productive Sites

In the discussion of biologic potential it was
brought out that forest lands differ widely in their
productivity. It is known that the more productive
the land is for timber without management, the
greater is the responsiveness of the land to intensi-
fied forest management. This subject is dealt with
extensively in appendix D by Marty. In general,
the forests of the South and of the Pacific Coast
give the greatest response in terms of timber
volume per dollar expended for intensified man-
agement. The spread between the best and the
poorest in terms of yield on investment can be
enormous, as much as from onefold to eightyfold
in specific cases. It is interesting to note that the
past practice most often recommended to private
timber owners and for which the most Federal and
other public moneys have been spent; namely, tree
planting, is one that yields relatively low returns
on the investment. However, without tree planting
many sites may remain understocked or unstocked
for decades. High returns follow precommercial
and commercial thinning and such other timber
stand improvement measures as releasing conifers
from hardwood competition. To augment timber
supplies for the period 1980 to 2000, precommercial
thinnings and other timber stand improvement
measures will pay far larger dividends in timber
growth than can be expected from other options
open to the landowner, including tree planting.

The Panel recommends :
That Federal efforts to increase output of timber
on public and private forests be concentrated first
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on those sites, types and age-classes that yield the
highest timber return per dollar expended.

CONVERSION OF OLD GROWTH TIMBER TO
MANAGED FORESTS

Most of the timber on the western national for-
ests is old growth in which over millenia mortal-
ity has necessarily equaled growth. The ecologist
recognizes that a forest reaches a maximum bio-
mass in terms of standing timber per acre after
which it can only decline in volume until re-
" juvenated or until the dominant species are re-
placed by others capable of growing in denser
stands. Even then a decline in biomass usually oc-
curs. Nature converts old growth to young forest
by fire, windthrow or insect or disease outbreak.
A forest manager converts by harvesting the
timber and establishing a new stand by seeding or
planting. Such a conversion is not easy to bring
about, nor does the general public view the proc-
ess with a sympathetic eye. However done, by na-
ture or man, the area becomes unsightly until the
new forest grows up to cover the soil and debris
left on the ground. Great skill and considerable in-
vestment of money and labor is required to get a
new stand established and freed of competing
vegetation so that the desired trees will henceforth
dominate the site.

Harvesting old growth and establishing a new
stand is but the beginning of the long-term task of
converting an unmanaged forest to a managed
forest composed of a proper distribution of species,
pure and mixed stands, age and size classes, and
densities; and with annual workloads and product
yields to make it a productive, well-organized, and
smoothly operating enterprise.

The harvesting process introduces greater eco-
logical diversity with concomitant enriching of
variety in plant cover and wildlife populations.
It also requires establishment of a road system
which provides easy access to more of the forest
for purposes of hunting, fishing, camping, and
motoring for pleasure. Finally, such conversion
leads to reduced danger of undesirable wildfires,
and reduced incidence of the insect and disease out-
breaks that often ravage decadent, old growth
stands. However long and painful the process of
such conversion may be, the end result—the well-
managed forest—can be both a delight to the eye
and a boon to mankind through its contribution to
the national economy and general welfare.
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Harvest Possibilities

As table 4-1 portrays, softwood sawtimber har-
vest for the remainder of the 1970’s must come
from merchantable trees already standing in 1972,
and nearly all of it must come from wood already
grown by 1972. The supply of sawtimber for the
various wood demands to be discussed in chapter
5, therefore, depends upon the readiness of forest
owners/managers to harvest some of this standing
volume during the remainder of the 1970’s; and in
this decision, their concepts of future timber
growth and inventory on their properties are de-
cisive. One picture of annual softwood sawtimber
harvest possibilities is given in figure 4-1; other
pictures could be drawn, as the ensuing discus-
sion will suggest. This figure is for a year of aver-
age business activity near the end of the 1970’.
It must be emphasized that the data in this figure
are possibilities only; how far they can be trans-
lated into actual supply will depend upon many
factors.

Figure 4-1 is largely based upon data in “Ap-
pendix C: Softwood Sawtimber Supply and De-
mand Projections,” by Robert Marty, which in
turn is largely (but not wholly) based on Forest
Service data. Volume of timber forthcoming at
three relative price levels (103, 126, and 134
[1967=100]) was estimated for each of the major
sources, as described below. The three points were
connected by straight lines. Indeed, the points for
the lowest and the highest prices could have been
so connected and the point for the intermediate
price would have fallen on the line in each case.
The resultant supply curve does not rise more
steeply as output reaches higher levels. The lines
have been tentatively extended (by dots) above a
relative price index of 134, up to the mid-140’s; in
late 1972 absolute lumber prices were 175 to 180
(1967=100) and lumber prices relative to the
index of all commodity prices were in the 140’s.
The lines in each instance are harvest (or import)
responses to price; they do not reflect the response
of growth to price except as the latter influences
forest owners/managers to harvest their standing
timber. The figure portrays the separate response
of timber harvest from each major source, as this
is affected by price; the individual responses are
cumulative at any given price.

There is good reason to believe that softwood
sawtimber imports from Canada will be responsive
to price during the rest of the 1970’s; specifically,



FIGURE 4-1.—Annual Softwood Sawtimber Harvest Possibilities for the Balance of the 1970's
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gross imports are estimated at 9 billion bf at a
relative price index of 134. For the forest indus-
try and other private forest lands, it is assumed
that each 10 percent increase in price brings a 6-
percent increase in lumber output (a supply elas-
ticity of about 0.6). This increase is not immediate,
at least in terms of increased harvest though it
may be immediate in terms of increased sales from
lumber inventories when these exist, but increased
harvest is forthcoming in a few years. If the higher
levels of harvest shown on figure 4-1 were
achieved, this would be in excess of current saw-
timber growth for the forest industry lands (see
table 3-2). Hence these businesses might be un-
willing to make this large a harvest, since it would
mean some reduction in volume of standing timber
which may already be at an economically efficient
level. For the other private forests, even the larger
volume of harvest shown on figure 4-1 is below the
growth shown on table 32 so that inventories of
sawtimber could still be increasing. However,
many private small forest owners have been reluc-
tant to cut their timber, valuing it for esthetic,

recreation, or personal reasons, so that this re-
sponse to higher prices may be unrealistically
high.

For the federally owned forests it is assumed
that volume of timber sales are not adjusted in the
short run (over a period of 5 years or less) to meet
relative lumber prices. A consideration of the
budget-appropriation-expenditure process and a
review of past Federal timber agency experience
supports this position. Over a much longer run—
from 1948 to 1968, for instance—timber sales from
Federal lands have expanded as have demand and
higher prices. The actual Zarvest of timber from
Federal lands is determined, within narrow lim-
its, by the forest industries which have Federal
timber under purchase contract. In a time of active
demand and high prices for lumber, such purchas-

~ ers may cut relatively heavily from the standing

timber they have bought. This happened in late
1971 and in 1972. But such increased harvest for
1 or 2 years must inevitably come to an end as vol-
ume of timber under contracts is drawn down. It
is likely to be succeeded by harvest at or below sales
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volume for a short period. In figure 4-1, it was
assumed cut equaled sales in the year considered ;
it might, in any year, have been more or less but
would average out at this level.

For the national forests, the first volume of har-
vest shown on figure 4-1 is at the sustained yield
level as this is now estimated to exist in 1980—at
13.9 billion bf. This may be compared with an
estimated sustained yield of 12.7 billion bf in
1970. It must be emphasized that present (1972)
timber cut from national forests is not up to the
present sustained yield level, and that it is substan-
tially Zower that it was only a few years ago. In
view of demands for reservation of national forest
lands for nontimber uses, current Forest Service
manpower levels, and presently established Forest
Service timber sale and forest management prac-
tices, it may well be doubted that the actual supply
of softwood sawtimber forthcoming from national
forests will achieve the possibility shown in figure
4-1. It would, however, be possible to increase na-
tional forest timber harvest during the remainder
of the 1970’s by a program of accelerated harvest
of old growth timber. On figure 4-1, this has been
estimated at 8 billion bf of softwood sawtimber
if lumber prices were low (an unrealistic outlook)
and at 10 billion bf if lumber prices were higher
(but below present levels). Such an accelerated
rate of harvesting old growth timber would obvi-
ously impact on presently standing timber—but
- this is true for all sawtimber harvest of the 1970’s
from all ownerships. It would be acceptable and
even desirable only if a program of intensified
management were instituted on national forests.

In chapter 6, the supply and demand relation-
ships at various price levels are considered, and
policy recommendations made. At this point, how-
ever, it should be pointed out that increasing
national forest timber sales by accelerating the
harvest of old growth timber does not necessarily
increase total timber harvest by amount of the ac-
celerated cut. Increased Federal timber harvest
would affect lumber price, if demand were con-
stant, and this in turn would tend to depress har-
vest from other ownerships and also to depress
imports. This relationship is explored in more de-
tail in chapter 6.

Figure 4-1 also shows the volume of lumber pro-
duced and imported in 1970, 1971, and 1972, and
the respective relative prices. The volumes are sig-
nificantly Zess than the possibilities for the later
1970’s. Timber harvest from national forests was
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below full sustained yield capacity; and timber
harvest from other private forests was below their
growth rate. The apparent price-volume supply
relationship was somewhat Zess adjustable than
the data in figure 4-1 assume, but a definite rise in
supply as prices rose is evident.

The situation shown on figure 4-1 raises ques-
tions about the meaning of sustained yield. At its
very simplest, it means growing and harvesting an
equal acreage or equal volume of timber each year.
This is possible only when the forest has an exactly
equal distribution of trees in each age class and an
exactly equal rate of growth in the land used for
each age class. The forests of the United States
have never had an age distribution even faintly
approximating this ideal. Harvesting old growth
and growing new stands of trees which will some-
day be harvested at much younger ages than the
present stand are necessary to grow wood. It may
mean, however, a fall off someday in volume of
harvest timber unless annual harvest is so low that
the period of old growth liquidation is spread over
an extremely long time. Does the managing agency
then insist upon an even flow of timber during the
liquidation period and afterward? This seems to
have been the Forest Service policy. In calculating
sustained yield, how much consideration is given
to measures to grow additional volumes of timber,
when these measures have been begun but not yet
proven, or when they are proposed but not yet
begun ? The Forest Service seems to have practiced
an extremely cautious calculation of sustained
yield in considering the influence of intensified
management of the national forests. We do note
that this subject is currently under review by the
Service.

In chapter 6, the Panel makes recommendations
about the level of national forest harvest for the
next decade.

For an intermediate future period, 1980 to 2000,
the supply of softwood lumber will also depend on
many factors. If timber cut should be heavy in the
1970%s, growing stock would be depleted and the
cut in these two decades would gradually have to
be curtailed if further depletions were to be
avoided. In chapter 6, it will be shown that a rela-
tively great acceleration of harvest of old growth
timber on national forests for the rest of the 1970’s
would lower timber inventory on national forests
by 4 percent or less. Intensified management dur-
ing the 1970’s, and continued into the 1980’s and



1990’s would make possible heavy timber cuts
without seriously impairing growing stocks. The
cutting of national forests, even if accelerated dur-
ing the 1970%, could continue to be accelerated
during the 1980’s and 1990’s, though at reduced
rates.

A picture of the supply possibilities for soft-
wood sawtimber for the entire period 1970 to 2020
is shown in figure 4-2. It should be emphasized
that this is but on€ of numerous possible supply
projections; it may not be the most likely one, nor
the most desirable one. It assumes that softwood
timber growth will increase slightly, even at cur-
rent management levels, and that the increased
growth can be harvested; a substantial early net
addition to supply is possible by inventory reduc-
tion, primarily of old growth timber on national
forests. By the 1990’s, improved utilization of the
timber grown will be making a significant addition
to lumber supply; and shortly thereafter intensi-
fied forest management practices on lands of all
ownerships, many of which would have begun in
the 1970’s, will be making a still greater addition
to supply and will largely take the place of the
harvest from inventory of the earlier years. It is
assumed that net imports, mostly from Canada,
will also increase.
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Most of the Panel’s recommendations about tim-
ber supply are postponed until demand for wood
products and prices have been considered. Some
recommendations which are largely independent
of the supply-demand balance follow.

The Panel recommends :

1. That the Forest Service redefine its classifica-
tion of forests into commercial and noncommercial
categories, in order to arrive at more realistic fig-
ures on area, standing timber volume, and annual
growth.

2. That a classification of commercial forests
according to site quality or productive capacity be
completed as rapidly as possible.

3. That the Forest Service reconsider its timber
management priorities, in order to concentrate
more of its efforts, manpower, and funds on inten-
sive management of its more productive sites.

4. That research be supported to measure more
accurately than has been done to date, the respon-
siveness of timber harvest and timber growth to
price. Such research should consider forests of dif-
ferent types, site classes, and ownerships, and
should measure the speed, certainty, and volume of
the response. The forest policy board proposed in
chapter 11 might well stimulate such research and
evaluate its results.

FIGURE 4-2,

1 Assumes 4.5 increase due to pub-
lie programs by 2020 and a 2.2 in-
crease from private investment,

—Growth at Current Management Levels

10 —— Softwood Sawtimber Relative Price index —
That would Result
e
o | 1 I 1 1 55
1970 1980 1990 2000 2010 2020



chapter 5

Potential Demand for the Output of Forests:

“Demand” is a word of several meanings when
applied to forest products and services; two of the
most important are: (1) The economists’ meaning
of a quantity and price schedule—how much is sold
(or purchased) during a given time period at vari-
ous prices; and (2) a popular concept, under which
“demand” is essentially equal to volume or use
with no consideration of price. We use both senses
of the term but distinguish between them by use of
quotation marks around demand used in sense two.

The demand for all forest products and services
is best measured at the point of use or consumption.
For intensive outdoor recreation, wilderness ex-
perience, and similar services of the forest, demand
exists at the forest for it is only there that the
service can be utilized. For the various wood prod-
ucts, the point of consumption is outside the forest
such as the printing plant for paper, the construc-
tion site for lumber and plywood, and so on. From
the overall demand at the point of consnmption,
component demands may be derived at earlier
points in the production process—lumber at the
mill, stumpage in the woods, and so on. Trans-
portation costs and processing costs markedly
affect the timber value in the forest.

For all forest products and services, demand is
more local or regional than national. Some per-
sonal use of the forest, as for outdoor recreation or
wilderness experience, may indeed draw people
from long distances, but in fact most of the use is
relatively local, with numbers of visitors falling
off rapidly as distances increase. It costs time and
money to travel to a forest site, and the greater

1 For more detail on the subject matter in this chapter,
see “Appendix C: Softwood Sawtimber Supply and De-
mand Projections,” by Robert Marty ; “Appendix O : Forest
Recreation: An Analysis With Special Consideration of
the East,” by the Panel staff.

56

these costs, the lower the participation of people
who live distant from the site. Wood is both bulky
and heavy, hence only that of good quality is suit-
able for transport to a distant market.

NONTIMBER OUTPUTS OF FORESTS

For outdoor recreation, wilderness experience,
wildlife, watershed use and related purposes, “de-
mand” is essentially synonymous with volume use.
Thus, when someone says the “demand” for out-
door recreation in some forest is heavy, he means
that the total number of visitors is large. They
may, or may not, pay a fee for the recreation op-
portunity but if they do, it is likely to be nominal.

In chapters 2 and 4 attention was called to the
growing public interest in a healthy, attractive for-
est environment. Large numbers of vocal people,
some well informed and some less so, have rather
strong convictions about the kind of forests they
think should be maintained in this country. They
may push for legislation affecting both public and
private forests in such matters as methods of tim-
ber harvest (clearcutting, for example) and seek
through administrative and judicial channels to
influence the management of publicly owned for-
ests. For some of the privately owned forests, used
primarily by the owner and his friends for non-
timber purposes, the conviction as to the desirable
form of the forest may find some degree of expres-
sion in a market sense. It is hard to describe this
kind of interest in forests, and virtually impossible

‘to measure it; yet it would be foolish to ignore its

strength and the probability that it will find in-
creasing expression in the years ahead. In the econ-
omist’s language, individuals are said to derive
“psychic income” when they attach real value, no
matter how difficult to measure, to knowledge of the



mere state of being of some entity such as an en-
dangered species of a forest.

Engaging in outdoor recreation in a forest set-
ting involves costs for travel to the site, specialized
recreation equipment, supplies, and other items.
Thus, even if no charge is made for use of the for-
est area, the whole experience is not free. Where
recreation use of the forest is unrestricted, each
person uses it to the extent that the costs of so do-
ing equal the value to him; relatively nearby resi-
dents, whose costs are lower, make more use of the
forests than do more distantly located people of
similar incomes and personal characteristics. If
users of the forest had to pay an entrance fee, then
some would reduce visits or not come at all.

Recreation use of forests (“demand”) has been
rising steadily and rapidly for many years. Several
factors are involved: (1) The number of people
has increased, and more of them live in urban and
suburban locations which they are anxious to leave
during part of their leisure; (2) average incomes
have risen, permitting more discretionary spend-
ing, some of which goes to outdoor recreation; (3)
leisure has increased, including more young people
not yet in the labor force, more retired people, and
longer paid vacations for workers; (4) methods
of transportation have improved with better roads
(including the Interstates), better cars, more plane
service, etc.; and (5) a preference for outdoor
recreation appears to have risen.

The effect of each of these five factors has been
to increase “demand” for outdoor recreation stead-
ily and rapidly and will continue to do so into the
foreseeable future.

All the studies of future “demand” for outdoor
recreation have reached the same general conclu-
sion that is stated here; they differ only in their
precise estimates of numbers. The Bureau of Qut-
door Recreation is now making a national plan for
outdoor recreation which should produce more ac-
curate estimates of future demand, in both senses
of the term, than have been available. The Panel
has not attempted to make a numerical estimate of
future numbers of recreation visitors for the na-
tional forests or for all forests of the Nation but
validly concludes that the future demand (in both
senses) will be substantially higher than at present
because past trends clearly show that this likely
will be the case. At the present growth rate, total
recreation attendance doubles each 8 years; this
rate of increase cannot go on much longer, but even
a slower rate of increase might easily see two, four,

505-287 O -73 -5

six, or more times as many recreation visits to all
forests in a few decades as are reported today.

The wilderness experience is a particular form
of outdoor recreation ; all of the foregoing factors
apply to the wilderness experience but with in-
creased intensity. Use of wilderness areas has in-
creased at a more rapid rate than has outdoor
recreation as a whole, although it is still only a
small fraction of total outdoor recreation. Use of
wilderness areas has been stimulated by organiza-
tions which promote travel into such areas. Were
it not that human crowding debases the wilderness
experience, then wilderness activity would almost
surely continue to increase at a relatively rapid
rate for a long time into the future. The potential
demand for wilderness experience is great and the
capacity to provide it is limited, regardless of how
much land may be reserved for wilderness use.

The “demand” for wildlife in forests is closely
related to the foregoing. The opportunity to see
wildlife, photograph it, and to hunt and to fish are
important outdoor and wilderness experiences and
a much cherished right extending back to colonial
days. There is also a scientific and a general conser-
vation interest in wildlife, not specifically related
to outdoor recreation as such. These types of “de-
mand” for wilderness will increase in the future
too.

Water is becoming an increasingly valuable re-
source in the American society and economy ; per-
haps greater concern has been expressed over its
quality than over its quantity. The Federal Gov-
ernment has provided several billions of dollars to
help cities and other units of local government
treat their waste waters, as well as proposing regu-
lations and instituting other actions to improve
water quality. With these solid expressions of na-
tional concern over water quality and quantity, the
relation of forests to water becomes increasingly
important.

These varied concerns and actions for nontimber
outputs of the forests reflect deep convictions on
the part of growing numbers of people. The con-
cern is often more an emotional than an economic
one; many of the people who feel strongly have -
little or no personal economic stake in the matter,
nor even necessarily a personal use stake. They
have strong convictions about how forests of all
ownerships especially public forests, should be
managed and this concern is proper and laudable.
Foresters have tended to underestimate the
strength and intensity of such attitudes; “good
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forestry” is not a sufficient defense for forest man-
agement practices which many people believe—
perhaps mistakenly—will adversely affect outdoor
recreation, wilderness areas, wildlife, conservation,
watersheds, or forest esthetics. The Panel hopes
that such attitudes will affect forest management
positively, and this entire report supports that end.

At the same time, it must also be emphasized
that much of the apparent “demand” for outdoor
recreation, wilderness experience, and other facets
of nontimber uses has been stimulated by public
and private pricing of such outputs. The recrea-
tionists have incurred travel and other personal
costs, but they have rarely paid for the forest
recreation opportunity at a level to cover the costs
which their activities imposed upon the forest
manager, whether public or private. Neither have
they paid sums equal to the value of the recreation
experience to them, much less paying amounts
which would have produced a profit from the for-
ests. In short, recreationists have had access to
forests, both private and public, either without
charge or at very nominal cost. Their demand for
all of these nontimber outputs has been greatly
stimulated by this method of pricing. Had the
users of these nontimber outputs paid all the costs
their use entailed, their demand would have been
lower, perhaps substantially lower. The building
of a new campground, which people may use for
charges which do not begin to cover costs, stimu-
lates demand and this has been the rationale for
building another campground.

The demand for these various nontimber outputs
of forests has thus been stimulated by both public
and private policies. At an earlier time—three or
four decades ago—such pricing might have been
defensible because their uses of forests were so low;
today, its consequences are far more serious. Pri-
vate forest owners have been reluctant to impose
charges commensurate with the value of the service
when public areas were available free or nearly so.
They feared adverse public reaction. Public agen-
cies are only beginning to impose charges for out-
door recreation which approximate the administra-
tive costs of providing the areas and services. The
primary responsibility for policy in this area rests
with the Government.

The low charges, or none at all, have been a form

. of subsidy to recreationists and others who bene-
fited from these nontimber outputs. This subsidy
has not been on the basis of need or ability to pay;
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on the contrary it has benefited those who could
afford the necessary outlays.

The Panel’s recommendations on nontimber uses
of forests are postponed to chapter 6, where the
balancing of supply and demand is considered.

FOREST TIMBER OUTPUTS

Wood is a versatile raw material and is used for
many purposes. As figure 5-1 shows, the dominant
uses of wood are for lumber, plywood, and pulp
(for paper), with approximately 50, 10, and 30
percent, respectively, of the total roundwood har-
vest in 1970. About a third of lumber consumption
in 1970 was for the construction of new homes;
this is the part of lumber consumption which varies
most from year to year. Additional lumber is used
for residential upkeep for improvements, nonresi-
dential construction, shipping, and a host of mis-
cellaneous uses. Plywood is used for the same
general purposes as lumber, in somewhat similar
proportions. Paper is used for many purposes,
including printing, packaging, as components for
building board and other construction materials,
and in numerous miscellaneous ways. Supplies of
all these consumption products are augmented in
some degree, by imports, particularly softwood
imports from Canada and hardwood imports from
various Pacific countries.

The production of lumber varies from year to
year, depending largely upon the general business
activity and on construction in particular; but
total volume of lumber production up to the mid-
1960’s had not exceeded a level reached as early
as 1908; in the past half dozen years it has in-
creased somewhat (fig. 5-1). In contrast, the
volume of both plywood and of pulpwood har-
vested annually has risen rather steadily and to
a substantial degree over many years.

The supply, demand, and price policies for soft-
wood, and more particularly for sawlogs and
veneer logs, are more serious than for hardwood.
This is not to deny that there is concern about
the adequate supply at reasonable prices of hard-
woods of good quality in the right locations, but
national attention focuses most on softwood supply
problems, hence the following discussion is di-
rected toward demand for softwoods.

A number of socioeconomic factors affect the
demand for softwood lumber, plywood, and paper;
these factors affect the volume of each product



FIGURE 5-1.—Removals (harvest) of wood fiber, all forests in United States, by type of wood, stated years 1929 to 1972
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that will be taken at any given price, or affect
the price that will balance supply and demand at
any given volume.

One major factor is total population in the
United States which has risen steadily in the past,
to about 207 million in 1971. Birthrates have
dropped dramatically in the past decade and if
continued indefinitely at the present level would
lead to a stationary population in time. However,
the present age distribution of the population is
such that increases in total population will con-
tinue for two generations even at a fertility rate
which will ultimately bring a zero population
growth. Moreover, it is dangerous to assume that
the recent downward trend in birth rates will
continue or that it will not be reversed. The best
present population outlook is for a total population
ranging from 266 to 301 million in 2000. Whatever
may be the longer run projection, population is

(preliminary)

increasing in the 1970’ and will almost surely
reach the 225- to 230-million range by 1980.
For wood demand associated with housing con-
struction, including demand for wood for furni-
ture and other articles in the home, the rate of
formation of new households is more significant.
than the rate of total population growth. New
household formation is a function of the number
of young people in their twenties, since this is the
general age of marriage and establishment of new
homes. It is also a function of the tendency of
young unmarried and of older persons, often sin-
gle, to establish separate homes. There has been
a marked trend toward single- and two-person
households in recent years. This in turn has been
partly a function of average income levels; when
incomes are relatively high, many younger and
older persons establish their own households when
under other circumstances they would have lived
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with parents or children or with others of their
own age class. Household formation for the 1970’
and 1980’s is affected relatively little by birth rates
in those decades; if birth rates are high, perhaps
more couples will establish their own homes, or
will seek larger homes, than if birth rates are low,
but the differences will not be great. The number
of children and young people under 20 years of
age in 1972 provide a relatively accurate index to
the formation of new households in the following
two decades. By any reasonable estimate, numbers
of new households in the 1970’s and 1980’ will
considerably exceed, perhaps by 20 to 30 percent,
the rate of the late 1960s. By 2000, the rate of
new household formation.may well drop to or
below levels of the 1960’s. A fter 2000 further drops
in the rate of new household formation are at
least probable though by no means certain. The
housing shortage will be particularly evident in
the next two decades.

A second major component of the housing de-
mand is the replacement of units that become no
longer usable. During the 1960’s, replacement ac-
counted for about 40 percent of all housing con-
struction. Much of the total housing stock is old,
and relatively undesirable because of age; some
other housing is also undesirable because substand-
ard in one or more of several characteristics.
Housing replacement is very much a matter of in-
come levels; in times of depression, people are
willing to live in shelters which they will reject
in times of prosperity. It is notable that many
large cities have thousands of abandoned and dere-
lict housing units today ; yet many people still live
in unsatisfactory dwellings. Replacement housing
will be larger in the 1970’ and 1980’s than it has
been in the 1960’ and might easily be 50 percent
or more. Since housing replacement primarily af-
fects low-income people, either directly or on a
“trickledown” basis, public policy on housing is
particularly important in affecting the volume of
replacement housing.

A national housing goal of 26 million new hous-
ing units during the decade following 1968 was
adopted in the Housing Act of 1968. The rate of
housing construction has risen significantly since
1968. Though the goals may not be met, the rate
of construction during the 1970’s will almost cer-
tainly run well ahead of that in the 1960’. This
housing goal, if achieved, will go a considerable
distance toward replacing the substandard housing
present in the 1970’s. However, replacement hous-
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ing will still continue high, in part because not all
substandard houses will have been replaced by
1978, in part because aging will make other units
substandard, in part because mobile homes have a
relatively short useful life, and in part because
standards of housing will almost surely continue
to rise. Demand for housing will remain high at
least through the 1980’s because of the fairly cer-
tain high rate of household formation implicit in
the large number of young people today.

The consumption of housing and many other
products (such as furniture) which use wood is
much affected by the average per capita income.
This has risen rather steadily in the past, and is
likely to continue to do so. Per capita income (in
1967 dollars) was just above $3,000 in 1971; by
1980 it may range from $3,700 to $4,000; by 1990,
from $4,800 to $5,400; and by 2000, from $6,300
to $7,500, all in constant dollars. The precise figures
at these dates are, of course, impossible to foresee;
but the general trend is agreed upon by almost all
economists.

Paper consumption per capita has risen steadily
and by about four times since 1920. In part, this
may have been due to the relatively stable prices
of paper compared with the general price level,
but it also measures some rather fundamental
social and economic trends in the American society
and economy. We are a paper society; paper is
essential to communication for personal, business,
and public purposes; paper is a packaging mate-
rial of great usefulness. The trend in paper con-
sumption is clearly upward, and total consump-
tion might well double by 2000.

In addition to the foregoing socioeconomic fac-
tors which will affect consumption of wood and
wood products during the future years, there are
several factors more directly concerned with wood
which will also affect its consumption during the
same period. As with virtually all other commodi-
ties, the volume consumed is a function of the price
at which it is available. The demand for lumber
and plywood, and so to some extent that for paper,
is derived from the demand for the end product.
The response in consumption to changes in price
is partly a function of time. If lumber and/or ply-
wood prices rise, a builder usually cannot make
much adjustment in wood use for the buildings
already under construction; greater adjustments
are possible for later construction. There is little
solid evidence as to the extent and the timing of
the adjustment to changing prices (elasticity of



demand). The Forest Service estimates that a 10-
percent rise in lumber and plywood prices will
result in a 1 percent reduction in consumption in
the first year, a 3 percent reduction in the fifth
year, and a 5 percent reduction in the 10th and
subsequent years. These seem reasonable, but it
must be emphasized that they are largely judg-
ment figures, not yet fully supported by solid
economic analysis. The consumption of paper and
its products is estimated to be less responsive to
price—one-half of 1 percent, 1 percent, and 2 per-
cent reductions in response to a 10-percent increase
In price, after 1, 5, and 10 years, respectively.
Over the past several years there has been a
trend toward less lumber and more plywood per
dwelling unit constructed. Houses and other dwell-
ing units have tended to become larger, in response
to higher incomes of average families. Further in-
creases in average size of dwelling units newly con-
structed are expected for the future, as are further
shifts to plywood instead of lumber use. There has
also been some trend toward the use of substitute
materials instead of lumber. In particular, steel
has been increasingly used for studding in houses,
as has aluminum for siding. Some of this is in
response to price of wood, and thus contributes to
the elasticity of demand for wood, but some might
have occurred under any circumstances. The net
effect of these various substitutions of other prod-
ucts for wood and of one kind of wood product for
another, together with a probable increased aver-
age house size, is likely to be a slight decline in
total wood use per dwelling unit built in the future.
For paper products, recycling or previously
used paper is a source of material to augment
wood. Although there has been some increase in the
tonnage of paper reported as recycled in recent
years, this increase has been relatively less than the
increase in total paper production. As a result,
wastepaper has declined from nearly 35 percent of
all wood fibers in 1920 to 19 percent in 1971. In-
- creased interest in the waste disposal problem has
led to much interest in recent years in paper re-
cycling, but many obstacles to increased paper re-
cycling remain. Some problems are technical—
“paper” is really paper plus ink and many other
“contaminants,” and paper loses fiber strength
with each recycling. In our society the major prob-
lem is an economic one. The costs of collecting
used paper for recycling may be too high to be
justified by the end product price or by savings in
wood used, given the present market structure.

The Panel has not attempted detailed economic
and technical analyses of the demand for wood;
the Forest Service has made far more elaborate
studies than the Panel could possibly make, and
its results are now available. The Panel’s consult-
ant, Robert Marty, in appendix C, has utilized For-
est Service data and analyses and added some in-
terpretations of his own. The Panel has devoted
more attention to the years in the remainder of the
1970’s than has the Forest Service whose focus is
more upon the longer run future. In general, the
Panel considers the Forest Service estimates of
quantities consumed under different price and eco-
nomic conditions as reasonable, more probably on
the low side than too high. In our judgment, the
Agency’s range of probable prices does not extend
sufficiently toward high prices; the Panel uses its
own estimates in chapter 6. Forest Service studies
clearly ‘indicate that the quantity of wood, con-
sumed in the future will be much higher than in
the past, provided available supplies permit and
if prices are favorable. The Panel agrees with
those indications. While it is important to make
the best economic analyses and projections that
present understanding and information permit,
such projections remain imprecise. The general
direction of demand is upward ; the general mag-
nitude of the projected increase in domestic con-
sumption of softwood roundwood is 10 percent for
1980, 25 percent for 1990, and 45 percent for 2000,
at relative prices above 1970 of 30 percent for lum-
ber and plywood and 10 percent for paper. At

~ higher prices, the increase would be less. The pub-

lic policy issues, discussed in chapter 6, relate to
the desired price and consumption levels, and how
they might be attained.

In addition to the domestic demand for wood,
discussed in the preceding pages, there is an export
demand also. In recent years, there has been a
movement of logs from the Pacific Coast to Japan,
which has increased from minimal amounts in the
1950’s to 2.8 billion board feet in 1970. The Japa-
nese use these logs to manufacture wood products,
including lumber and plywood, and for housing.
This demand was sharply upward in late 1972, and
is likely to remain high and perhaps to increase
further in the future. Japan is embarking on a
major program of dwelling construction to remedy
her serious housing situation. Japan has sought
and will seek wood from other sources, but the
Pacific Coast is an important source for Japan’s
supply. Her imports of logs are somewhat price
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responsive, although greatly influenced by Govern-
ment programs and by economic-social conditions
unrelated to log price. '

Japan has also bought a considerable volume of
woodchips from the Pacific Coast. These chips
have generally represented, in the past, species,
volumes, and forms not in high demand on the
Pacific Coast so these exports have largely repre-
sented material which otherwise would have had
no market. This export market permits a better
job of a wood’s management, by providing for
economically profitable cleanup of slash and other
residues. It also makes possible logging and uti-
lization of materials that otherwise would not be
economic. It seems probable that Japan will con-
tinue to take such chips in any volumes which are
likely to be available.

There has also been an increasing export of U.S.
paper to Western Europe. Countries in that region
are expanding their use of paper, in trends parallel
to the United States but at lower per capita levels.
The United States is only one source of paper, the
other being the Scandinavian countries, Russia,
and in the future possibly some tropical nations.
U.S. exports of paper to these countries is likely
to be price-responsive.

One picture of the demand for softwood saw-
timber, for a “normal” year toward the end of the
1970, is summarized in figure 5-2. The data for
this chart come from appendix C and thus, at least
in large part, from the Forest Service. On the basis
of estimates of likely population, household forma-
tion, economic activity, and other projections, the
volume of wood that would be used in the United
States (wherever it originated), and the volume of
U.S.-produced wood that other countries would
demand was estimated for three relative prices of
lumber (103, 126, and 134). These three estimates
of volumes at the respective prices are shown in
figure 5-2 by heavy dots. These estimates purport
to show demand in a particular year in the rela-
tively near future; in this sense they are shortrun
demand curves. They show the effect of price upon
consumption (including exports), but do not show
the effect upon supply; this will be considered in
chapter 6.

If a demand curve were constructed by connect-
ing these dots with straight lines, a most peculiarly
shaped demand curve would result. Its position
and slope at lower prices may not be unreasonable,
for both domestic use and for exports, but its slope
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FIGURE 5-2.—Annual Demand for Softwood Sawtimber
in the Late 1970s
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at higher price levels is contrary to all expecta-
tions in economic theory. For longer run demand
curves, discussed later, it might be argued that
demand will become elastic at high prices because
of the substitution effect—the substitution of other
raw materials for wood. But, for the remainder of
the 1970’s, substitution on a truly large scale seems
less likely. The Panel concludes that a smoother
curve, somewhat reflecting the location of the three
dots for the 3 years but somewhat independent of
them, is more reasonable, and this has been drawn
on the figure. In addition, it has been extended to
higher relative prices than were used in the source.
In this connection, it should be recalled that rela-
tive lumber prices in late 1972 were about 146;
absolute lumber prices were 175 to 180 (in each
case, 1967=100) but the prices of other commod-
ities had moved up to about 120. _
Regrettably, great reliance cannot be placed
upon either the position or the elasticity of the
demand curves shown in figure 5-2 yet they are

basic to any recommendations as to timber supply

policy. The Panel feels that additional research
on timber demand is urgently needed, and recom-
mends that the forest policy board, proposed 1n



chapter 11, undertake or commission such research.
Lacking more accurate and dependable demand
analyses, any recommendations about timber sup-
ply, demand, or price are necessarily somewhat
arbitrary and may be unreliable. However, de-
spite the deficiencies, it is quite clear that rising
prices reflect a very strong demand.

For the longer run future, the total demand for
sawtimber within the United States will depend
partly upon the date and partly on assumptions
about such variables as total population, new
household formation, average per capita income,
and other variables. The quantity consumed at each
date and for each assumed set of conditions will
also depend upon prices of lumber and other prod-
ucts (fig. 5-3). These are now longer run demand
curves, reflecting conditions which will exist over
a considerable period of time. For them, it may be
argued that demand at higher prices will be some-
what more elastic, because the opportunities to
substitute other raw materials will be greater.
However, all the curves shown on figure 5-3 raise
questions—those for 1980, because of the peculiar
shape at higher prices, those for later years, be-
cause they so closely parallel earlier years which
means a significant shift in elasticity for which
there is little real evidence.

There are some aspects of figure 5-3 which do
seem reasonable and important. At each date, quan-
tity consumed will depend in part upon price. At
any price level, the quantity taken will increase
over time, under the influence of changing eco-
nomic and social conditions. A likely course is that
at each future date the volume will be higher as
will also the price. The shift will be to a somewhat
different demand curve and to somewhat higher
prices along the same curves.

It is clear from the foregoing that there exists
no such thing as the “need” for wood products, not

FIGURE 5-3.—Projected Demand for Softwood
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even a single demand for them. Much depends
upon other variables, such as population and in-
come dynamics, national housing policy as reflected
in funded public programs, concern for the en-
vironment, and the like. Moreover, it is clear that
at every date and level of housing demand, the
price at which wood products will be available will
affect the quantity consumed. The availability of
wood supplies at various prices was considered in
chapter 4; now we need to match demands and
supplies, to see at what level they are equal, and
what the price will be at that level, and then to
consider the national policy implications of such
prices. This will be the subject of chapter 6.
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chapter 6

Demand—Supply Balance, Price Relations,

and Policy Implications

Demand and supply are brought into balance
by price, the equilibrating mechanism. Demand
may be stimulated by advertising, promotional
selling, subsidies, or other devices; or it may be re-
strained by taxes, public limitations on transac-
tions, monopolistic restraints, or in other ways.
Likewise, supply may be either stimulated or re-
strained. If prices are allowed to move freely, then
demand and supply come in balance at some level
of prices. If prices are restrained or confined,
there will be shortages unless means are found to
reduce demand or expand supply. If prices are
artificially high, there will be overproduction un-
less means are found to increase demand or con-
tract supply. The role of price as an equilibrating
mechanism works for competitive, monopolistic,
or semimonopolistic markets, and works whether
supply or demand is quickly and closely respon-
sive to price or is sluggish and uncertain.

Policy issues may arise if the price seems unrea-
sonably high or unreasonably low; prices may be
modified by various kinds of actions, but manipu-
lation of demand or supply or both is necessary to
avoid serious dislocations. There may be reasons
why the electorate wishes to establish prices higher
or lower than would arise in the market, but ef-
forts are more likely to bear fruit and to avoid
greater dislocations, if they are based upon an
understanding of the supply-demand situation.

These statements apply to lumber, plywood, and
other wood products from the forest. Demand will

1For more detail on this subject, see “Appendix C:
Softwood Sawtimber Supply and Demand Projections,”
by Robert Marty and “Appendix G : Timber Sales Policies
and Procedures on National Forests in Relation to Short
Run Timber Supply,” by Carl Newport.
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exceed supply only if price is somehow controlled ;
if prices are allowed to move freely, then demand
and supply will be brought into balance. From
the market viewpoint, timber “famine” or timber
“shortage” results only at some price other than
a freely determined one. In this study, the Panel
explicitly rejects the idea that some level of supply
must be achieved, regardless of cost. Demand, sup-
ply, and price must be examined together, and pol-
icy determined in light of their interrelationships;
that is the function of this chapter.

In rejecting arbitrary levels of demand and of
supply, the Panel does not reject the idea that
prices of wood products are a significant issue for
national policy. The creation of this Panel grew
out of a dissatisfaction with occasional sharp rises
in wood product demand and pricez, and with
tight supplies which had forced those price rises.
A national government may be dissatisfied with
the supply-demand-price situation for any product
and may undertake programs to bring about a
new balance. But such programs must recognize
these interrelationships, or else they are likely to
be misconceived, may well fail, and may create
more trouble than they cure.

DEMAND-SUPPLY BALANCES FOR NONTIMBER
OUTPUTS OF FORESTS

In chapter 4 we considered the supply poten-
tial and chapter 5 the demand for the nontimber
outputs of forests such as outdoor recreation, wil-
derness experience, wildlife, and water. Since
these outputs are not-commonly sold in a commer-
cial market, their prices are not competitively de-
termined. Many carry little or no price, or in the



case of public lands are determined administra-
tively or legislatively, not by economic competi-
tion.

The Panel was established to study and rec-
ommend policies with respect to timber production
and the environment; a strict construction of its
task might suggest that it should not be concerned
with price and related policies for the nontimber
outputs of the forest. But these nontimber out-
puts compete for forest land and to some extent
for forest stands or inventories; many advocates
of wilderness and other nontimber outputs of the
forest have sought to restrict the harvesting of
timber from forest lands, especially from public
lands. The Panel cannot ignore these nontimber
uses of the forest; on the contrary, it has sought
to give them full recognition and protection. But
one aspect of such nontimber uses of the forest
is the pricing policy with which such uses are made
available. A reasonable interpretation of our task,
therefore, must include consideration of pricing
policy for nontimber resources.

The supply of nontimber outputs would prob-
ably be responsive to prices provided charges were
made for these on both public and private lands
that reflected the costs of providing them. Supply
increases, when they occur at present, are more
likely to be in response to a political than to an
economic process. The “output” of these products
is partly due to the inputs of labor, capital, and
management, and partly to innate forest resources.
The amounts of these other inputs, and the re-
sultant increases in supply, are probably least
for the wilderness experience; by definition this
output per unit of land area must be small, and
is largely but not wholly beyond response or in-
crease. To some extent, the same general state-
ment applies to the watershed function; the ob-
jective of forest management is more likely to be
to preserve the quantity, quality, seasonal flow, and
the like of a natural watershed, than it is to im-
prove any of these characteristics. The esthetic
values of a forest often may need preservation;
they can also be enhanced when management in-
cludes artistic and landscape input such as occurs
in many Eurasian forests. Limited possibilities
exist for more or better output of each of these
services or products of the forest. On the other
hand, the provision of opportunity for the more
popular forms of outdoor recreation can be in-
creased greatly, as additional forest areas are set
aside for this activity, and as more labor, capital,

and management are invested for their
development.

The demand for these noncommercial outputs
of the forests has surely been stimulated, in some
degree, by the lack of a price for their utilization
or by free access to them. As we noted earlier, the
recreation experience as a whole is not free, since
costs-— sometimes substantial ones—must be in-
curred in travel and for other necessary actions
to enjoy the forest area. Likewise, water at the
farm or in the city home is not free, because costs
must be incurred to transport it from watershed
to point of use. But little or nothing has been paid
for the resource as such; in the economist’s ter-
minology, no rent has been charged.

The Panel concludes that complete reliance on
pricing, as a means of allocating outdoor recreation
and other noncommercial outputs of forests, would
be undesirable. When the entrance fees or other-
charges (prices) for outdoor recreation are very
low or zero, the extent of use is stimulated, over-
use to the physical detriment of the area is likely
to occur, and psychological value of the recreation
experience may have been degraded by the re-
sultant crowding. Further, the subsidy has gone
to sectors of the populace generally affluent enough
to pay the cost of providing the facility they use.
While it would be theoretically possible to establish
fees or charges for outdoor recreation which would
reduce attendance to any estimated carrying
capacity, such fees likely would be unacceptable
to the public. They would stop the physical dam-
age from overuse, and they would remove the
subsidies, but they would almost surely be so high,
at least for many areas, as to be offensive to a large
segment of the total public. Recreation use of for-
est areas will have to be influenced by other means,
including the provision of additional areas to
siphon off some of the heavy demand.

Although complete reliance on prices for out-
door recreation is undesirable, the Panel judges
that substantially greater use of pricing mech-
anisms can and should be made in the future. We
judge the stimulation of recreation activity, as a
result of low or zero charges for use of forest re-
sources, to be unsound from a national policy view-
point. As long as charges are low on public lands,
they cannot rise much above this level on private
lands; no incentive then exists for the private
forest owner to develop the recreation opportuni-
ties that his land might provide. Thus, not only is
the demand stimulated on the public lands, but
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the potential supply is unrealized on private land.
Subsidies to relatively affluent recreationists would
seem to be unnecessary on public lands.

A further reason for pricing recreational use on
public land is to acquaint the users with the actual
costs involved in providing and servicing facilities
and with the extent of income foregone from asso-
ciated lands to elevate visitor pleasure. Direct costs
involved in building, maintaining and servicing
picnic areas and campgrounds can readily be ap-
preciated by the users. They are less likely to think
of the additional costs of road construction and
maintenance required, or of views and vistas main-
tained; and many seem to be blissfully unaware
that any public costs are involved in the restric-
tions on timber use of the associated forest lands
and public travel ways.

"The Panel believes investment by public and
private forest owners alike to augment scenic and
other attractions of their forests is both desirable
and proper. Yet it would also recognize, in addi-
tion to direct costs, the indirect costs in timber
income foregone to increase visitor satisfaction. If
landscape architects are employed to naturalize
roadsides and timber sale boundaries and intensive
sale cleanup is required, the public users should
be aware of the costs incurred and judge the value
of amenities protected and achieved.

1. The Panel endorses, as a general policy, the
statement in the report of the Public Land Law
Review Commission [p. 128] that “* * * every
user of the public lands should pay for his right
or privilege. As a general standard we recommend
fair-market value * * * ” The Panel feels that
this standard subject to the previously stated res-
ervations about reliance on complete pricing, can
and should be applied to many of the nontimber
outputs of forests.

2. The Panel recommends that needs for pro-
viding recreational facilities and forest amenities
on national forests be evaluated on the same bases
that apply to evaluating such services on other
Federal lands.

3. The Panel further recommends that other
public and private forest owners charge fees for
recreational use of their lands to the extent that
this is feasible ; the expectation is that availability
of private forests for recreational use can thereby
be increased and become more widely dispersed.

4, To meet the needs of those people who cannot
afford outdoor recreation in remote forest areas,
the Panel urges the creation of more park and
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recreation opportunities in or near cities, where
they can be enjoyed conveniently by urban popu-
lations. -

5. The Panel calls attention to its recommenda-
tion in chapter 4 to the effect that some system
must be developed to limit use of wilderness areas
to their carrying capacities; it recommends also
that charges be levied for this type of forest land
use, in accordance with the principles stated in
this chapter about charges for outdoor recreation.

6. The Panel recommends, whenever special
programs are undertaken on publicly owned for-
ests to increase the quantity or to improve the
quality of water flowing from the forests above
that which otherwise would have existed, that the
beneficiaries of such increased water supply or im-
proved water quality be required to pay an amount
fully equal to the public costs incurred.

DEMAND-SUPPLY BALANCES FOR WOOD
PRODUCTS

Lumber, plywood, pulpwood, and other wood
products from the forests are normally sold in a
reasonably competitive market, and demand is
equated with supply by prices established at vari-
ous points. There is one demand and supply (and
price) for the finished products at the construction
site or the printing establishment, another supply
and demand situation at the point where these
products leave the mill, and still another situation
in the woods from which the logs came.

The demand-supply situation for these various
products must be analyzed in terms of some time
dimension. For instance, demand depends upon
total population, per capita income, and other
socio-economic variables likely to change consider-
ably with time. The harvested volume in any time
period can be varied greatly if withdrawals from
or accumulation to standing stock of timber occur.
However, it should be clearly recognized that this
will affect future supplies just as the harvest pos-
sibilities during the present time period depend
largely on the harvests in earlier periods as these
have affected present volumes of standing timber
and past timber growth rates. The demand-sup-
ply situation may vary greatly from time to time,
as may the policy alternatives open to the forest
planner, and thus the demand-supply analyses
must be repeated for relevant time periods.

For the longer run forest outlook, an almost in-
finite number of time periods is possible. To keep



the analysis and discussion to reasonable limits,
four time periods are chosen: (1) Business or
building cycle variability; (2) the relatively near
future, or the rest of the decade of the 1970’s; (3)
the middle term future, or 1980-2000; and (4)
the longer term future, or 2001-20.

Business or Building Cycle Variability

This type of variability in demand and supply
often arises quickly, may be acute for some months,
and then subsides or is adjusted to in some man-
ner; in this sense, it is a very short-term phenom-
enon. During such periods, price movements may
be extreme, with great disturbance to the indus-
tries affected. For instance, in the late months of
1968 and the early months of 1969, prices of lum-
ber and plywood increased more than 50 percent
within a 6-month period due to a variety of fac-
tors; but within a year prices had returned to the
predisturbance level. This type of short-term dis-
turbance to the supply-demand balance is likely
to recur at intervals, perhaps indefinitely; in this
sense, it is a continuing problem for the future.

Some, or all, of the following elements may cre-
ate or exacerbate a short-term disequilibrium
of demand and supply, of one or more wood
products:

1. There may be a short change, upward or
downward, in the demand for some product, par-
ticularly for lumber and plywood. This is likely
to be because of changes in the volume of building
construction, particularly of dwelling construc-
tion; and this in turn may have been affected by
changes in interest rates, availability of credit, and
other demand-influencing factors. When the de-
mand increases suddenly for lumber or plywood,
many users are unable to cut back on their use, in
spite of the price rises; they have structures par-
tially built, which they must complete if they are
to salvage their earlier investments, even if doing
so entails some losses.

2, There may be temporary interferences with a
full supply of the lumber or plywood, at least in
the volume demanded. Transport, especially rail-
road cars, may be inadequate; strikes in the woods
or in the mills may cut off part of the flow of prod-
ucts; or severe weather may interfere with normal
woods or mill operations.

3. The lumber and plywood industries may be
unable to respond as quickly as demand rises; they
have limitations of mill capacity, or of logging

equipment, or of labor force, which limit their
rapidity of adjustment. Over a few years, all of
these input factors can be changed, but the type of
demand-supply disturbance and price fluctuation
considered here is ordinarily over with before mill
capacity can be increased significantly.

When any one or more of these building cycle
disturbances arise, prices are likely to fluctuate
quickly and sharply. Neither supply nor demand
can respond easily and quickly, hence prices
change greatly.

Timber growth cannot affect the demand-supply
balance of this type ; that is, the shortrun increase
in demand must be met by harvesting existing
standing timber, or by an increase in price. Like-
wise, limitations of sustained yield management
may not be serious for this type of maladjust-
ment ; other factors may be limiting, so that sus-
tained yield limits are not likely to be the bottle-
neck. Measures to increase growth of wood are
extremely important for the longer run, as will
be discussed later, but they are relatively unim-
portant here. Differences in degree of timber use
have little effect on this type of demand-supply
imbalance.

Measures to avoid this type of imbalance in de-
mand-supply relations lie in trying to avoid, or to
lessen the impact of, the kinds of situations which
produce such imbalances.

1. The Panel recommends that interested pub-
lic agencies and private industry representatives
make periodic (perhaps monthly) reviews or an-
alyses of the prospective demand and supply situ-
ation for the various wood products, in order to
discover possible imbalances and warn against
them. Such reviews would be similar to those now
made in the Department of Agriculture for agri-
cultural commodities, but should involve both
suppliers and users of wood products to a major
degree for the knowledge such groups can con-
tribute and also as a means of making the projec-
tions more widely known and more effective in
use. The forest policy board that the Panel is rec-
ommending (ch. 11) could be the key agency to
coordinate this activity.

2. The Panel notes with concern how public and
private monetary action to stimulate new housing
construction seems to cause sharp to violent fluc-
tuations in lumber and plywood prices. I¢ there-
fore recommends that such actions be planned
well in advance so that the lumber and plywood
industries can be prepared to meet the situation
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without the new demands triggering violent price
reactions. The latter serve neither the home buy-
ers nor the forest industries.

3. The Panel recommends that the Forest Serv-
ice aim to have a total volume of outstanding con-
tracts equal to from 3 to 5 years of normal cut,
instead of the present objective equal to from 2
to 8 years’ cut. /¢ recommends that this increased
volume of outstanding contracts be achieved by
more sales of present average size and with use of
longer contract periods in accordance with re-
cently issued Forest Service guidelines (three op-
erating seasons for sales of 2 million bf, four
seasons for 5 million bf, and five seasons for 10
million bf). It believes that the assurance of a
longer term timber supply would give the buyers
of national forest timber more flexibility to meet
this type of essentially short-range variation in
demand-supply-price relationships. v

4. The Panel also recommends that the Forest
Service make adjustments in volume of timber
offered for sale in response to the short term or
business cycle type of changes in market demand.
Such responses should be downward as well as
upward, but since the prospects in the 1970°s are
for stumpage to be in short supply, it is only re-
alistic to anticipate few if any near term market
developments which will present an opportunity
to make downward adjustments. As a prelim-
inary control over the use of such adjustments the
following guideline is suggested :

Additional timber sales should be not more
than a 25-percent upward adjustment in any
year and not more than a net upward adjust-
ment of 1 year’s annual allowable cut in any
5-year regulatory period.

These limitations will serve to restrict the use
of additional sales to dampen market swings
within limits which can readily be met by minor
adjustments in allowable cutting rate at 5-year
regulatory periods until experience and study per-
mit establishment of a more refined and less ar-
bitrary set of guidelines.

Near Future, or Balance of 1970’s

From the viewpoint of forest planning and
management, the remainder of the decade of the
1970°s is near-term future. There will be differences
among years of this decade: (1) There will be a
gradual growth in several factors, including popu-
lation and probably income; and (2) there may be
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year-to-year variation of the building cycle type.
For the purpnses of this section we assume a more
or less normal year, somewhat past the midpoint
of the decade—1976 or 1977, perhaps.

As noted in table 4-1, for the decade of the
1970’ all wood harvest must come from presently
standing trees; the growth on presently standing
stems will be an increment to volume available for
harvest, but for the most part the wood to be
harvested in the 1970’s is now in existence. New
trees, planted or naturally seeding in the 1970%s,
cannot supply timber for harvest in the 1970’s;
they may, however, as discussed below, play a sig-
nificant role in indicating how fast to cut presently
standing trees. Presently standing trees of mer-
chantable sizes and species might be cut at any rate
that they could be transported and processed, if
there were no concern for future timber supply.
Both private and public forest owners/managers
must consider how to balance present harvest, fu-
ture growth, and future harvest for the time pe-
riod for which they are willing to plan.

Even with a full concern for future timber sup-
ply, the present old-growth forests might be cut
on any one of several time paths. Two contrasting
time paths of harvest are: (1) Find a rate of cut-
ting which can be projected at the same rate for an
entire rotation. The excess old-growth inventory is
thus scheduled for liquidation over an entire rota-
tion. In the second rotation the cut must neces-
sarily drop to the rate which can be supported
only by the growth at the degree of stocking which
it will have been possible to attain; and (2) adopt
as the minimum annual cut objective the amount
which can be supported by growth after old-
growth timber stands have been converted to new
crops. Old-growth inventory surplus to such needs
is available for cutting over whatever period and
schedule as promise optimum benefits when local
or regional economies and domestic supply needs,
both current and future, have been considered. The
first course is obviously the more conservative
policy. It provides for the highest possible even-
flow supply for an entire rotation period and post-
pones the inevitable adjustment of the cutting rates
to growth until all areas have had an initial cut.
The latter alternative makes provision for a mini-
mum cut at the rate which can be supported by
growth and allocates old-growth volume which is
surplus to such needs for liquidation according to
the criterion of optimization of benefits consider-
ing local or regional economies as well as domestic



supply. One of the variants of the second method is
to adopt a specific liquidation period such as 20
years and to plan to cut one-twentieth of the sur-
plus inventory per year in addition to the mini-
mum base cut. The difference between these two
methods of old-growth liquidation, as shown later,
is very great in terms of prices and national
impact.

During the decade of the 1970’s, the impact of
prices upon timber grow¢h will be modest. Higher
prices, if they seem likely to be sustained, may
stimulate somewhat more tree planting and stand
improvement than would take place with low
prices. Higher prices for timber provides incen-
tives for taking out of the woods more lower grade
logs, and for higher utilization standards in mills.
Management of public forest has not been very
sensitive to prices of wood products in the past;
the smaller nonindustrial private forests are only
partly sensitive to price changes; the larger indus-
trial forest owners do respond more.

For the decade of the 1970, the volume of wood
consumed (in some form) will be responsive to
many factors, including its price. The decade of
the 1970’ has high housing goals, as previously
noted ; these are particularly important in their
effect upon housing available to lower income
people, either by subsidy or by trickledown. Prices
of wood products will affect the demand for sub-
stitute building materials. To the extent that en-
vironmental concerns limit production of raw ma-
terials, the volume of wood used is likely to in-
crease, since the environmental impact of wood
production is less than the impact of producing
substitute materials. Although conversion capacity
for wood products is limited at any point in time,
over a period of months or years it would be in-
creased if demand and profit prospects justified it.

One picture of the demand-supply-price situa-
tion for softwood sawtimber for a typical year
toward the latter part of the 1970’ is shown in fig-
ure 6-1. The demand curve comes from figure 5-2;
it relates quantity consumed in the United States
(regardless of the source of the wood) and quan-
tity of U.S. produced wood exported, to the rela-
tive lumber price index. It is a relatively shortrun
relationship ; the curve is highly inelastic at higher
prices; although some substitutes can be used for
wood, in the short run the extent of this substitu-
tion is limited. Nevertheless a considerable adjust-
ment of quantity demanded to price is evident. The

two supply lines come from figure 4-1. Each meas-
ures willingness of various classes of owners to
harvest timber under the particular price; the in-
fluence of timber growth on this volume is negligi-
ble except as growth prospects affect owner/man-
agers willingness to harvest at a price. The two
lines have identical assumptions about elasticity of
imports and elasticity of harvest from industrial
and other private forests; they differ in that one
assumes national forest harvest at the 1970 level,
the other assumes accelerated harvest of old-
growth timber from national forests. Each may be
somewhat unrealistic, if the 1970, 1971, and 1972
experience is any guide. While response of harvest
to price in those years is evident, in none of them
did the volume harvested come up to the supply
line ; there were shortfalls in harvest from several
classes of ownerships, including national forests
in 1971 and 1972. For all of the supply response
lines, a considerable elasticity of supply to price is
shown ; this results from the elasticity of imports
and of harvest on private forests.

FIGURE 6-1.—Projected Annual Supply-Demand Rela-
tions for Softwood Sawtimber, late 1970s
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* All wood consumed in U.S. plus gross export demand.
Harvest 1: National forest harvest at 1970 level.

Harvest 2: Accelerated harvest of old growth timber on national
forests.
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On the basis of supply line No. 1, demand and
supply would be equal at a relative price index
of about 117.5; with the price index for all com-
modities at about 120 in late 1972, this relative
price index would mean an absolute price for
lumber of somewhat over 140, instead of the 175 to
180 that actually existed. If inflation continues,
by the late 1970’s the absolute price would be still
higher for this same relative price; at this price,
demand and supply would be equal at 60 billion
board-feet. If the harvest of old growth national
forest timber were accelerated, demand and sup-
ply would be equal at a relative price of 107 and at
64.5 billion board feet.

Before interpreting the relationships on figure
6-1, it is necessary to emphasize two further facts:
(1) Both supply curves on the figure assume that
harvest on the national forests are at the stated
allowable cut; this is not true today, as we pointed
out in chapters 3 and 4, due to environmental con-
siderations and manpower limitations; and (2)
lumber prices in late 1972 were above the demand-
supply equilibrium levels shown in figure 6-1.

An accelerated cut on the national forests
could in part be achieved by greater use of dying
timber and of timber killed by insects and disease,
if there were more roads into areas presently in-
accessible and not withdrawn from harvest for
wilderness or other purposes. For the most part,
however, it would have to be achieved by reducing
some of the present inventory of old growth or
mature timber; estimates of effects of this option
are presented later. If there should be an acceler-
ated cut of old growth timber on national forests,
fragile and other sensitive areas are not to be
harvested ; the accelerated harvest should no¢ be at
the expense of conservation of the forest nor at the
expense of the long-term capacity of the forests to
produce timber.

Figure 6-1 measures the willingness of owners
of various classes to harvest timber under differ-
ent prices, as accurately as the available data and
available research will permit. It cannot, however,
tell the whole story, without bringing additional
information into the picture. For instance, if the
harvest of old-growth timber on national forests
is accelerated, this lowers the price of lumber from
what it would otherwise be; as other owners may
be expected to react to these lowered prices, by
reducing their harvest. This both helps to sustain
lumber prices and shifts the burden of the cut
somewhat from private to public land. The esti-
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mated harvest from each class of forest land own-
ership is shown in table 6-1. When the harvest
from national forest is higher, prices are lower,
and this leads to smaller imports, less harvest from
industrial forests, and less harvest from private
nonindustrial forests. By reducing the latter two,
the timber inventories on these forests will be built
up somewhat higher than they otherwise would be;
cut will still exceed present growth from forest
industry lands, but by a smaller amount; it will
be less than growth on other private forests, and
by a larger amount than if national forest harvest
were not accelerated. Accelerating harvest from
national forest does not increase total harvest to
the extent of the accelerated cut; the price effects
on other forests must be taken into account. And
the harvest on each type of land is not independent
of harvests on other types of land, when the price
effect is considered. ;
Since softwood sawtimber growth on national
forests in 1970 was 8.6 billion bf, harvesting such
timber throughout the rest of the 1970’s at sus-
tained yield level, as presently calculated at 13.6
billion bf, would reduce inventory by 5.0 billion
bf annually or 85 billion bf. This is 3.5 percent
of the volume of standing softwood sawtimber in
1970. If harvest on national forests were ac-
celerated for the remainder of the 1970, begin-
ning with perhaps 2 billion bf in 1973 over pres-
ent allowable cut by the end of the decade, this
might include as much as 35 billion bf accelerated
cut for the remainder of the 1970’s. Ignoring any
harvesting of dead and dying trees which might
also be significant, this would at the outside mean
a further reduction in inventory of standing soft-
wood sawtimber on national forests of 35 billion
bf or about 3.5 percent of volume standing in
1970. The total reduction in volume by 1980 there-
fore from cutting at sustained yield level and from
accelerated harvest would be 70 billion bf or 7
percent of the 1970 inventory volume. The effect
of accelerated harvest upon standing volume would
be greater, were the acceleration to continue into
the 1980’s, of course; but, to take an extreme
case, an accelerated cut of 10 billion bf annually
throughout the 1980’s (and making no allowance
for salvage of dead or dying trees and for in-
creased growth) would reduce inventories of stand-
ing timber on national forests by 150 billion bf or
from 982 billion in 1970 to 753 billion in 1990.
Timber growth should, of course, eventually in-
crease significantly as a result of the accelerated



TABLE 6-1.—Softwood Sawtimber Harvest, by Major
Source, Late 1970’s, Under 2 Alternative Harvest
Programs for National Forests

National forest harvest (billion board feet)

Bource of sawtimber supply At 1970 At accelerated
level rate (illustrative Difference
only)
Imports. ..o 7.5 6.3 -1.2
Forest industry._____..________ 15.5 14.4 -1.1
Other private_ ... 18.3 16.8 —1.5
Other publie_.___.__.__.______ 4.8 4.9 +0.1
National forests_........___... 13.9 22.1 +8.2
Total . _____ 60.0 64.5 +4.5

Data taken from fig. 4-1; for a harvest of 60.0 billion fbm, the figures by class
of ownership are read from the chart for a total harvest of this size assuming
national forest harvest at present management level; for a harvest of 64.5
billion board feet, the figures are also read from the chart for harvests by classes
of ownership, assuming this size total harvest with accelerated harvest from
national forests. The results are slightly approximate because readings from
the chart cannot be precise; more importantly, they incorporate all the
assumptions on which fig. 4-1 is based.

harvest, but this assumption needs to be quantified
by the Forest Service.

Table 6-1 shows clearly the effect that the vol-
ume of timber harvest from national forests has
upon the volume of timber harvest from forests of
other ownerships. Where national forests have
such a large proportion—approximately half—of
total sawtimber volume, their harvest program
cannot be considered by itself alone, but rather
must be considered in light of its effect upon all
forests of the Nation. The Panel recognizes that
national forest management, including harvest, in
the past has been concerned entirely with the effects
of management on future timber supply from the
national forests alone. It feels that the time has now
arrived for management of the national forests
to also consider the effects of that management
upon the total timber harvested and upon growth
and management of forests in all other ownerships.

An accelerated harvest of old-growth timber
from national forests, in addition to making pos-
sible greater growth of wood from such forest
lands, would mean early cutting of big trees and
replacing them with smaller trees of sawlog size
for later harvest, even if volumes of wood re-
mained the same. A second effect would be differen-
tial cut-growth response by type of forest land
ownership. The early accelerated cut would come
on federally owned lands, the increased growth of
sawlogs for later harvest would occur in large part
on privately owned lands. A third effect would be a
regional one; the increased cut would be in the
West, primarily along the Pacific Coast, while the

increased growth would be in the East and South,
especially in the latter.

An accelerated harvest of old-growth timber.
on national forests would have some conservation
effects ; the extent and nature of those effects would
depend more upon how the harvest was managed,
than upon when or whether it was made. Acceler-
ating the harvest of old-growth timber will ad-
versely affect some species of wildlife while favor-
ably affecting others. In particular, grazing and
browzing species such as deer will be greatly bene-
fited by opening up the forest in carefully planned
cuttings. The harvest of old-growth timber, when-
ever made, is likely to result in large volumes of
wood residues of unusable or dubiously usable
value. Such old-growth forests often have far more
defective trees and rotten parts of trees than will
the new managed forests that will replace them.
These wood residues must be disposed of—if com-
mercially usable, by harvest; if not, by burning.
But this is a problem not made worse by accelera-
tion of such harvests—it exists anyway, and in
fact may be less if old-growth stands are cut rela-
tively soon rather than later when stand decadence
has proceeded further. The alternative to cutting
old-growth forests is not their indefinite preserva-
tion; as they get older, wind, disease, and insects
will bring them down in any case. The Panel
judges that the harvest of old-growth national
forest timber could be accelerated to any desired
degree without creating any more serious envi-
ronmental problems than will result from a slower
rate of cutting, if suitable precautions are taken.

The question may reasonably be asked : what dif-
ference does it make to the American people if the
relative price index of softwood sawtimber is 117.5
or if it is 107 during the latter part of the 1970’
First of all, price is always an index to economic
relationships. A higher price index is evidence
of a shorter supply of wood; this in turn makes
structures or articles made of wood more expen-
sive, reduces their supply, and encourages the use
of substitute raw materials with their greater ad-
verse environmental effects. Price in itself is im-
portant, but price as an indicator of basic supply-
demand relationships is more important.

The higher relative prices for lumber and re-
lated products (and still higher absolute prices,
if general inflation continues) would have at least
three major direct effects:

1. Houses would cost more to build, and hence
fewer would be built or larger subsidies to make
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the higher cost houses available to some buyers
would be necessary. In 1969, the wood products
including furniture in the average house cost
$4,580; the higher index for lumber would in-
crease this amount by $460 per house. If the vol-
ume of construction should be 2 million houses a
year (inaddition to mobile homes, which use com-
paratively less wood products), the total added
cost to the Nation would be about $1 billion annu-
ally. To the extent that the houses built in the late
1970’s were larger than those built in 1969, this
sum would be larger; to the extent that substitute
building materials would be cheaper than wood
at the higher costs of the latter, the sum would
be less; perhaps these two effects will approxi-
mately offset one another. The precise higher cost
may be different from this figure (i.e., $460 per
house), but it seems a reasonable estimate.

2. To the extent that substitute building mate-
rials—steel, aluminum, cement, and plastics—were
substituted for wood, the environmental impact
would be increased, particularly when the envi-
ronmental impact of more energy input for these
substitute materials is included.

3. A higher price for wood products would con-
tribute to the general inflationary forces in the
economy. Lumber and other wood products con-
tribute 2.65 percent to the weighting in the general
wholesale price index. Therefore, a lumber index
change of plus 10 percent (as from 107 to 117.5)
results in a general price index 0.3 percent higher
than before. A late 1970’s total volume of perhaps
$700 billion worth of good and services entering
the economy would thus suffer an inflationary ad-
dition of about $2 billion annually as a result of
that 0.3 percent increase in the general price index.
One must note, too, that. this inflation is attribu-
table to direct or first order effects alone. The
total inflation border may be much higher when
higher order economic effects are included, such as
increases in wages to match the cost of living
advances.

The Panel judges that it would be impossible,
and perhaps undesirable, for national policy to
attempt a stabilization of lumber at their 1967
relative price of 100. As noted, relative prices of
lumber in late 1972 were 146 (and absolute prices
were in the 175 to 180 range). :

The Panel’s concern is not so much to roll back
the price rise of 1971 and 1972, or even to prevent
further price rises, as it is to smooth out price
increases by insuring higher levels of available
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supply. A high and rising price for lumber should
provide a substantial incentive for private invest-
ment in forest management and growth, as well
as adding a further incentive to public investment
in forestry, both of which will increase the supply
of lumber and plywood to the market.

The Panel believes a price incentive must exist
for timber growing if adequate investment is to
be made and maintained each year to assure the
Nation of adequate timber supplies in future years.
The Panel further contends that increased public
and private investment in timber growing is very
much in the national interest for all foreseeable
time horizons.

Such investments, and the price incentives neces-
sary to induce them, are alone justified by the im-
portance to the Nation of wood as a commodity.
However, elsewhere in this report we have stressed
the additional, significant, and valuable societal
benefits, in addition to those of wood production,
which timber growing brings.

Implicit in the foregoing analyses has been a
quantity-price relationship for sawtimber exports
and sawtimber-lumber imports which is made ex-
plicit in figure 6-2. Exports (chiefly sawlogs to

FIGURE 6-2.—Total Exports and Total Imports of Soft-
wood Sawtimber and Lumber, in Relation
to Relative Price
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Japan) and imports (chiefly lumber from Canada)
are somewhat but not highly responsive to price
in the short run. At the more probable higher prices
(a relative index of 140 or more), total imports
will rise allowing enough time for installation of
additional processing capacity, and the United
States will be a substantial net importer. Because
both gross imports and total exports respond to
prices, but in opposite ways, net imports are par-
ticularly sensitive to prices.

The Panel recommends :

That in scheduling timber sales the Forest Serv-
ice take into consideration not only the effect of
such timber harvesting on the timber growth and
inventory of the national forests, but also its effect
on growth and inventories on other forest lands
of the Nation, and upon the supply and price of
lumber and other forest products. The Forest
Service should be more responsive to the raw ma-
terial needs for lumber and other forest products.

The Panel recommends :

Subject to its qualifications in chapter 7, that the
Forest Service examine the possibility of increas-
ing the harvest of old-growth timber on national
forests substantially under sustained yield prin-
ciples. The precise volume to be harvested an-
nually should be determined by careful calcula-
tions by areas or regions, and must be determined
in light of the capacity of processing facilities. Al-
though the effect of an accelerated cut for the re-
mainder of the decade of the 1970’s would be an
additional reduction in volume of standing timber
of approximately 5 percent, the effects might be
more severe in some areas and hence would require
modification. Based upon nationwide inventory
data a timber harvest from national forests in the
range of 17 to 20 billion bfm annually might be
possible by the late 1970’.

This recommendation is contingent upon ade-
quate financing to intensify forest management to
a level sufficient so that areas harvested will be
promptly regenerated, and precommercial thin-
nings and other improved practices are carried
out so as to assure a future growth rate commen-
surate with such levels of timber harvest. Such
financing should include funds to extend the per-
manent road system so that as much as possible
of the increased timber harvest may come from
stands having a high percentage of salvagable dead
and dying trees.
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To the extent that Federal financing falls short
of funds necessary to achieve the above intensity of
management, timber harvests should be reduced.

In suggesting the possibility and the economic
desirability for acceleration of the rate of cutting
of old-growth timber and including an estimate
of the total harvest which might result by the
late 1970’s, the Panel is not suggesting that a quan-
titative requirement or cutting goal be established
for the National Forest System. As noted in this
recommendation, volume to be harvested should
be determined by careful caleulation of allowable
cut by areas or regions under sustained yield prin-
ciples. Need for consideration in these area cal-
culations of timber stand conditions, accessibility,
and effect on future timber supply is discussed in
chapter 7. How much the total harvest from the
National Forest System will be in any year should
continue to be determined by the decisions made
based on such local area considerations rather than
through an apportionment of a predetermined
total to individual areas.

For the rest of the 1970’s and on through the
1980’s additional supplies of saw logs are clearly
needed to meet domestic requirements. The old-
growth sawtimber on the western national forests
is the major possibility for increased domestic
supply of saw logs. The Panel believes that the
rate of cutting of old-growth stands on the west-
ern national forests can be increased with due re-
gard to environmental impacts and within statu-
tory sustained yield limitations. This accelerated
cutting rate can be made possible by intensifying
cultural practices to increase timber growth, by
more effective road development and other meas-
ures needed to expand salvage and thinning sales,
and by modernizing cutting schedule policies to
take into account national supply considerations.

The Panel has noted that meeting needs of com-
peting forest uses will reduce the commercial tim-
berland base available for timber production. The
fact that some significant reductions in forest
land base for timber production appears certain
makes it all the more advisable to adopt measures
which will make possible increases in the rate of
cutting on the national forest lands which are re-
tained for timber production. The ongoing con-
tests for land-use priority between timber and
other forest uses will also be determined on an
area by area basis. What the net effects in terms
of possible sawtimber supply from the national
forests of a decreased land base but an increased
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per unit area production cannot yet be clearly
foreseen. The Panel’s estimate of a possibility that
the total cut from the National Forest System by
the late 1970’s may be from 17 to 20 billion fbm is
an expression of a desirable cutting level from the
demand side, and of a possible level of attainment
from the supply side, if the various conditions for
financing of intensified management and other
management improvements are forthcoming, and
also if due recognition to timber supply needs is
given to restrain tendencies to make excessive with-
drawals from the forest land base available for
timber production.
The Panel recommends:

That timber harvests from the national forests
be concentrated as much as possible on stands ap-

proaching or achieving decadence during the com-
ing two decades.

Middle Future, 1980-2000

For this period, the possibilities of modifying
softwood sawtimber growth and harvest are
greater than in the immediate future, and the pos-
sible variations in demand are also greater. Hence,
the range of alternative programs or policies is
greater.

To these other factors must be added the varia-
tions that might be introduced because of timber
management practices during the 1970,

As shown in table 4-1 the softwood sawtimber
that may be harvested from forests in a typical
year in the 1990’s will come in more or less equal
proportions from additional wood grown on trees
already of sawtimber size in 1972, and from the
trees of less than sawtimber size in 1972 growing
to reach that size by the 1990’s. Upon western
lands a few trees planted in the early 1970’s might
be cut by the late 1990’s, in thinnings or in pulp-
wood harvest, but the volume will be relatively
small. The volume of wood growing during the
1970%s, 1980’s, and 1990’s on stems (sawtimber and
less than sawtimber size) standing in 1972 will
be an important part of the total supply, especially
during the latter part of this period. This growth
might be accelerated by thinnings or other stand
improvements, fertilization, and other intensive
forestry measures. In addition, harvest of lower
quality materials and salvage of dead or dying
trees might add to the total volume of wood re-
moved from the forest. Increased utilization of
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the harvested materials could add to the effective
supply. Some liquidation of old-growth timber
will occur during the 1980’ and 1990’s, irrespec-
tive of the rate of liquidation in the 1970’s; but
the rate during the 1970’ will affect the volume
left to be harvested in the 1980’s and 1990’s. The
extent to which intensive forestry practices, espe-
cially including stand regeneration, are applied
during the 1970, will greatly affect the confidence
with which mature stands can be harvested during
the 1980’s and 1990’s in the expectation that young
growth stands will be able to provide the desired
supply of timber during the period after 2000.

For the decades of the 1980°s and the 1990,
especially the latter, new forms of use of wood are
likely to become increasingly important. Sawn
lumber will certainly still be used in absolutely
large volume, though perhaps taking relatively less
of the total wood harvest. Plywood is likely to
take a high, possibly a greater, proportion of the
total wood harvest, and will surely take an ab-
solutely larger volume, than it now does. Paper
will surely continue to be a large user of wood
fiber, more in absolute volume than now, and per-
haps more as a percentage of total supply. But
it is the new products, such as fiberboard and par-
ticle board, where relatively, as well as absolutely,
larger volumes of wood will be used. Increasingly,
attention in production and utilization will shift
to wood fiber as such, with the form of utilization
dependent not only upon characteristics of the
trees harvested but also upon relative demands.

Demand, in the quantity-price sense, may also
vary considerably during the 1980’s and 1990%.
The population outlook is unclear, but birth rates
to the end of the century will not much affect the
number of new households formed during that
period, though they will affect the family size
and hence to some extent affect demand for hous-
ing. The quality of the total housing stock might
be upgraded considerably in response to higher
average incomes and/or public programs to im-
prove the housing for the lower income classes.
Technological developments may both increase and
decrease demand for timber; on balance, their
net effect is likely to increase the demand for
wood. Environmental concerns, if intelligently di-
rected, will surely increase the demand for wood
because of the lower environmental impact of wood
production relative to the environmental impact
of the production of substitute materials. This



* will more than overbalance the reductions in tim-
ber harvest being made to meet esthetic, recreation,
wilderness, and other demands.

‘Whatever may be the precise supply and demand
situation possibilities for the 1980’s and 1990’s, the
price-quantity relations of both supply and de-
mand will continue. The specific demand relations
were outlined in figure 5~2; some doubts about the
accuracy of those relationships were expressed at
that point and need not be repeated. The harvest
of timber around the year 2000 depends upon:
(1) Prices for lumber and related products, as
these affect owner/manager-decisions about har-
vest, and (2) public programs on publicly owned
forests and as they affect private forests. The
Forest Service has made some projections of sup-
ply, based upon assumptions on these matters;
its projections are analyzed in our consultant’s re-
port, appendix C. The Panel feels that the validity
of these projections of supply are limited for sev-
eral reasons. These projections assume that the
full sustained yield from the designated commer-
cial lands of the national forests will actually be
harvested; in the light of experience in recent
years, this may be optimistic. The Panel’s con-
cern about accelerated harvest in national forests
apply primarily to the period before 2000. The
issue is: Will the full sustained yield be actually
harvested in that year? A more seriously optimis-
tic assumption in appendix C is that the full an-
nual growth on private nonindustry lands will be
harvested each year. Harvest has been below that
level in the past; the Panel’s recommendations, if
executed, will significantly increase the. volume
of standing timber on such lands. The physical
base would then exist for a considerably increased
harvest, but it is doubtful if the owners of such
land will make such harvests up to full sustainable
capacity.

The Panel feels that the factual and analytical
bases for estimating specific demand-supply rela-
tions for a normal year around 2000 are lacking,
and hence it makes no such specific projections. It
urges that research and analysis be pushed to de-
velop better supply-response and demand response
models which can be computerized and can pro-
vide quick and reliable projections for a wide
range of reasonable policy alternatives. In the ab-
sence of such analyses, the Forest Service, the
Panel, and all other agencies or groups concerned
with forest policy are severely handicapped. The

forest policy board, proposed in chapter 11, might
well take the lead in pushing for the development
of such models.

The Panel recommends:

That all economically feasible methods of in-
creasing wood supply in the 1980’s and 1990’s be
undertaken; especially that those measures taken
in the 1970’s which will increase later wood growth
and increased harvest of old growth in the 1980’
and 1990’s be pushed with vigor. The Panel is
much concerned that the country increase both
growth and harvest of wood over these decades,
and believes that this is possible, not only without
serious environmental impact within the forests,
but in fact with reduced environmental impact
generally.

Longer Future, 2001-20

The farther one looks ahead, the greater the
range of policy alternatives in forestry. Demand
for wood (in the quantity-price sense of the term)
is likely to be higher after 2000 than now; more
people (even if the fertility rate remains at or
below an ultimate no-growth level), higher aver-
age incomes, more concern for the environment,
technological change, and other developments are
all likely to push the demand for wood upward,
although the precise degree of that upward push
is highly uncertain now.

The supply possibilities for wood growth, and
for harvest geared to growth, are numerous; the
potential exists for substantially greater annual
growth after 2000 than at present or during the
next two decades. The Panel judges that annual
total wood production might readily be doubled by
this more distant future. In addition to all the for-
estry intensification possible for the 1980’s and
1990’s, genetic improvement undertaken in the
fairly near future might begin to pay off in a sub-
stantial way after the turn of the century. The an-
nual volume of wood growth after 2000 will be
largely determined by measures undertaken in the
rest of the 1970°s and in the 1980’s; regeneration,
stand improvement, fertilization, genetic im-
provement, and other measures in the nearer fu-
ture will produce substantial added volumes of
wood in the longer future. '

In view of the wide range of alternatives for
2020 or any year near that date, and in view of the
relatively unsatisfactory analyses available to
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date, the Panel does not present any specific sup-
ply-demand analysis for this later date. Such
analyses as it has been able to make are, in its
judgment, sufficient for at least two general con-
clusions: (1) The demand, in the quantity-price
sense, for wood will rise by 2020; relatively large
volumes can be sold at prices higher than exist
today, and forest management, both public and
private, should be based upon such expectation;
and (2) the measures previously recommended
for the period before 2020 will enhance the growth
prospects for the period around 2020 and later.
The increases in wood harvest in the intervening
years are not at the expense of later harvests, if
suitable management practices are followed.
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The Panel recommends :

That a national policy be accepted which has as
its goal timber production and harvest approxi-
mating the relationships shown earlier in figure
4-2. Accelerated harvest of old-growth timber on
national forests during the next two decades or
longer would increase growth on such lands;
measures begun immediately would greatly in-
crease growth on national forests and on private
nonindustry forests, thus making possible in-
creased harvests from the added growth by 2000
and later; and the management of the national
forests would be governed in part by a considera-
tion of the effect of such management on forests
of other ownerships.



chapter 7/

Management Considerations for National Forests'

In any current study of forest policy for the
United States, the national forests necessarily oc-
cupy a foremost place for two basic reasons: (1)
Their area and volume of timber are so large as to
make them the key element in the total timber
supply picture, as will be outlined below ; and (2)
their administration is by a Federal agency, so
that policy for their administration is a direct
- Federal responsibility. Whatever specific meas-
ures or actions are taken for the national forests,
they have direct and inescapable policy conse-
quences, as well as economic impact on other
ownerships.

In addition, the Forest Service has responsibil-
ities other than management of the national forests
which further make it a major agency in influenc-
ing Federal forest policy. It has an important role
in Federal policy development and for managing
programs providing forestry assistance to State
and private forest land owners; it maintains-a con-
tinuing survey of timber inventory, growth, and
removals for forest lands of all ownerships; makes
projections of total future demand and supply for
forest products; and makes recommendations on
forest policies generally. While its current capac-
ity for nationwide forest policy formation is in-
adequate, as will be discussed in chapter 11, it does
play a larger role in this regard than any other
single Federal agency. The Service’s concepts of

1 For much more detail and supporting evidence for this
chapter, see “appendix F: The Availability of Timber Re-
sources From the National Forest and Other Federal
Lands, by Carl A. Newport; “appendix L: Maintaining
Timber Supply in a Sound Environment,” by David M.
Smith; “appendix C: Softwood Sawtimber Supply and
Demand Projections,” by Robert J. Marty ; and “appendix

D: The Economic Effectiveness of Silvicultural Invest-

ments for Softwood Timber Production,” by Robert J.
Marty.

“good forestry” are applied not only to the na-
tional forests but, to some degree, to all forests.

For these reasons, this chapter deals explicitly
with national forests and the Forest Service; the
Panel feels a special responsibility to furnish its
own review of policy alternatives for the national
forest system.

NATIONAL FORESTS TODAY

As was pointed out in chapter 3, the resources of
the national forestsare rich and varied. These lands
have important watershed values, are the home for
much wildlife, provide forage seasonally for do-
mestic livestock, and have great and varied scenic
and recreational values. About half of their total
area has been classified as commercial forest—i.e.,
capable of producing 20 or more cubic feet of wood
per acre annually. Compared with other forest
ownership classes, however, the national forests
show the largest gap of all between their current
timber growth and the growth potential of the
land they occupy (table 7-1).

As has been pointed out in previous sections of
the report, this is due to the preponderance of old-
growth timber still standing on the western na-
tional forests. The growth rates of national forest
land in the South and East compare favorably
with that of industry-managed forest lands.

The dominant fact about the national forests,
as was shown in chapter 3, is that today they con-
tain half of the softwood sawtimber in the whole
Nation. This is a unique national asset, a great
treasure; at current stumpage prices, even allow-
ing for the time and costs of harvest, their trillion
board feet of softwood sawtimber would be worth
$20 billion or more if liquidated for maximum
immediate profit. The Panel most assuredly does
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TABLE 7-1.—Potential Growth Versus 1970 Actual Growth,
by Ownership Class !

(4Y) @ &)

Potential 1970 actual Actual growth

Ownership growth (billion growth (billion as a percent of
cubic feet) cubic feet) potential growth
National forests_ . ... 6.6 2.6 39
Other public.....____ 3.2 1.8 57
Forest industry....._. 5.9 3.5 59
Other private......... 21.9 10.7 49
All ownerships....._.. 37.5 18.6 49

1 Source: Areas in the 5-site classes shown in table 3-1 were multiplied by
the midpoints of the respective site classes (taking 180 cf per acre per year as
the midpoint for class I lands) to arrive at the potential growth by site and
ownership classes; these values were then totaled by ownership to produce
Col.* (1). Col. (2) values are taken from table 1, app. C, by Robert Marty.
Co. (3) is the percentage of the calculated potential growth which the 1970
actual growth represents.

not propose such liquidation, as its numerous rec-
ommendations make clear, but this calculation
clearly indicates the value of these immense timber
reserves.

This immense volume of timber is, for the most
part, an inherited mature old-growth forest; that
is, it either had grown before the white man occu-
pied the present area of the United States, or it is
the natural growth that has accumulated on such
inherited forests. No policy or administrative deci-
sion was needed to establish such forests, although
of course policy decisions to protect these forests
from fire and to harvest them over a period of
many decades were necessary. Of the total volume
of softwood sawtimber on national forests, 71 per-
cent is in the Pacific Coast ‘States from Alaska
down through California and an additional 24 per-
cent is in the Rocky Mountain States. Softwood
sawtimber on national forests is thus primarily a
western resource, and the policies with respect to
its management have particular importance to the
West, although the effect of such management
upon national lumber supply is important to all
regions. Half of all commercial forest land in na-
tional forests now has more than 5,000 bf of
sawtimber per acre while but a one-sixth of all
commercial forest lands in all other ownerships
have comparable stands. The national forests have
about 40 percent of all land with this volume per
acre. These figures, while not precise as to old
growth versus second growth, nevertheless give a
reasonable idea as to the importance—even the
dominance—of mature old-growth forests both
within the National Forest System and as between
itand other forests.

Largely because the commercial forest acreage
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on national forests is predominantly old-growth
mature stands on which net growth is usually
low and may be zero or even negative, the average
growth rate of all national forest commercial for-
est acreage is low. In 1970, national forests aver-
aged 28 cf per acre net growth of all wood an-
nually, compared with 52 cf for forest industry
forests. Comparisons for sawtimber growth are
similar. On the basis of published Forest Service
data, the Panel estimates that the potential growth
from fully stocked natural stands of commercial
timber on national forests is about 75 cf per acre
annually. If lands with a productive capacity of
under 50 cf per acre are omitted, the potential
for the remaining nearly three-fourths of the com-
mercial forest area on national forests is above 90
cf annually. The potential under intensive forest
management would be still higher. Thus, it is
clear that national forests today are growing rela-
tively little wood, whether the standard of com-
parison is the forest industry forests as currently
managed or the national forest potential produc-
tivity.

By any standard, the mature old-growth forests
of the national forests are extremely important
reservoirs of standing softwood sawtimber and
important sources of future growth of sawtimber.
Moreover, as noted in chapter 4, harvest of soft-
wood sawtimber for the rest of the 1970’s can come
only from trees now standing and of harvestable
size, and it is here that the national forest supplies
are crucial.

SUSTAINED YIELD AND ALLOWABLE CUT

A key to the Nation’s timber supply problem of
this and the next few decades is the rate of timber
harvest on the national forests and other Federal
lands. Existing sawtimber inventory is, of course,
the only source of timber supply currently and in
the shortrun future. Over 51 percent of the Na-
tion’s inventory of softwood timber is on the na-
tional forest lands. The rate at which this inven-
tory is harvested is controlled by laws; regulations,
policies, procedures, and administrative decisions
of the Forest Service and other Federal agencies.
Because the national forests are by far the most
important Federal lands in regard to short-term
softwood timber supply, the interpretation of sus-
tained yield, policies for determining allowable
cut, and administrative decisions relating to these
policies are of critical importance in determining



the potential timber supply from these Federal
lands.
The basic law for national forest lands is the

Organic Administration Act of 1897. This Act

established the national forest system and pro-
vided the authority for the Secretary of Agricul-
ture to sell timber from these lands. In part, the
Act says that:

No national forest shall be established, except to improve
and protect the forest within the boundaries, or for the
purpose of securing favorable conditions of water flow,
and to furnish a continuous supply of timber for the use
and necessities of citizens of the United States * * *.

In addition, the Multiple Use-Sustained Yield
Act of 1960 directed that the national forests shall
be administered for outdoor recreation, range, tim-
ber, watershed, and wildlife and fish purposes. It
directed that these lands be developed and admin-
istered for multiple use and sustained yield for
several products and purposes.

Multiple use was defined to mean :

* % * the management of all the variable renewable
surface resources of the national forests so that they are
utilized in the combination that will best meet the needs
of the American people; making the most judicious use
of the land for some or all of these resources or related
services over the areas large enough to provide sufficient
latitude for periodic adjustments in use to conform to
changing needs and conditions; that some land will be
used for less than all of the resources; and harmonious
and coordinated management of the various resources,
each with the other, without impairment of the produc-
tivity of the land, with consideration being given to the
relative values of the various resources, and not neces-
sarily the combination of uses that will give the greatest
dollar return or the greatest unit output.

Sustained yield of the several products and
services was defined as:

* * % the achievement and maintenance in perpetuity of
a high level annual or regular periodic output of the vari-
ous renewable resources of the national forests without
impairment of the productivity of the land.

Certainly, the national forests of the United
States should be operated on the sustained yield
principles as defined by the Multiple Use-Sus-
tained Yield Act of 1960. Considerable latitude,
however, exists in how the principle of sustained
yield is applied. The allowable cut under sustained
yield management will differ with decisions as to:
(1) The working circle for which the cut is com-
puted, (2) the definition of commercial forest
land, (3) policy decisions regarding the inten-
sity of silvicultural practice, rotation age, the
level of even flow desired, and the rate of liquida-

tion of old-growth timber, and (4) the meth-
odology employed.

Of prime importance is the geographical area for
which sustained yield is established and for which
an allowable cut is determined. This unit is known
in forest management as the working circle. In
keeping with former Forest Service practice, each
national forest may be divided up into several
working circles and the sum total of the allow-
able cuts of these working circles constitutes the
allowable cut of the national forest. In other
words, in most cases there have been in the past
several sustained yield units within each national
forest. The net effect of this geographical limita-
tion in the definition of working circle has been to
reduce the allowable cut in that the surplus of tim-
ber in one part of the national forest cannot be
used to balance the shortage of timber in another
part. The same is true in balancing regions and
parts of the country. As an extreme example,-it
would be possible to treat the entire U.S. timber
economy as a single working circle and to compute
optimal cutting levels of timber to provide for
sustained yield in terms of a supply of timber to
meet the needs of the national economy. This is
essentially what has been done in the supply and
demand analyses of the Panel’s report, the pres-
entation of which has preceded this chapter. Such
overall computations, however, obviously have to
be modified as regional or even smaller geographic
restrictions are placed as constraints upon the
model.

Even within a given geographic region, there is
room for debate as to whether the computations
of sustained yield allowable cut should be based
solely upon national forest lands or based upon the
sum total of commercial forest lands available to
a given market. While considerations of timber
supply on private lands must be taken into ac-
count, the Panel supports the traditional method of
computing sustained yield on national forest lands
only. It does, however, believe that the working
circle in most cases should be at least as large as
the national forest and in many cases can include
more than one national forest serving the same
general market area in a given forest region. The
Forest Service in recent years has indeed increased
the size of the working circle to the national forest,
or larger unit in some cases. Such a decision has
the effect of building greater flexibility in the de-
termination of a level of sustained yield man-
agement so that it will more closely approximate
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the overall productive potential of our American
forests as detailed in the prior chapter.

Once the working circle is established, a critical
consideration is the area of commercial forest land
assigned to that working circle or unit. Obviously,
lands to be withdrawn from commercial use into
the wilderness system must be excluded in the
computation of allowable cut. Since substantial
areas of land are in limbo as to assigned use at
the present time, all computations of allowable
cut for national forests which include such lands
can only be approximate at the moment. Much the
same uncertainties result from questions as to
whether or not forests on excessively steep slopes
or excessively fragile soils should be taken into
consideration in long-term forest management
planning. If the potential yield assumes logging
on such “marginal” areas, but if such areas are not
logged, then it is obvious that the programed
allowable harvest must be lowered. Similarly,
where the choice of silvicultural management tech-
niques is restricted as in “special” areas along the
streams and in areas of high scenic importance,
such limitations may well result in modifications
on the amount of timber that can be harvested from
these areas. Finally, the Forest Service defines as
commercial forest land those forests which have a
growing capacity of 20 cf per acre per year, a defi-
nition which takes into consideration neither the
accessibility of the area, nor other economic con-
siderations. Forest tracts that are submarginal
from an economic point of view may be included
therefore in the allowable cut computations even
though the probability of their being logged under
any predictable economic situations is virtually nil.
The sum total of all of these factors is to lower the
allowable cut of western national forests to the ex-
tent that wilderness areas are established in the
future, marginal areas are withdrawn or deferred
from logging, restrictions in silvicultural practices
restrict forest yield, and forest stands submarginal
from an-economic point of view remain unlogged.
Quite conceivably the effect of decisions along these
lines might be to reduce very substantially the
allowable cut on the national forests.

On the other side of the coin, the Forest Service
consistently has been conservative in building as-
sumptions into its allowable cut computations on
such matters as the assumed improvement in forest
yield that can be brought about by intensive silvi-
culture, the establishment of the rotation age of
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timber, and the rate of liquidation of the old-
growth timber. For areas which are predominantly
stocked with old-growth timber, the annual cut in
the first rotation may be higher than the annual
growing capacity. For such circumstances, the
Forest Service plans to maintain a level rate of
cut for the first rotation, and then adjust to a cut
level equal to annual growth. This concept of cut-
ting rate determination is commonly referred to
as “even flow.” In practice, national forest plans
have been drawn up which contemplate variations
in average cut from one decade to another of less
than 1 percent, though year to year variations
might be greater.

Such even flow restrictions clearly result in a
substantially lowered allowable cut than would be
the case if full recognition were given to the fact
that a typical western national forest is frequently
overstocked with old-growth timber and the fact
that this overstocking can be harvested over a
period of time without any reduction in the
amount of second-growth timber that can be grown
in subsequent rotations. As Newport demonstrates
from an analysis of four western national forests
(app. F), full recognition of such factors by the
Forest Service would have the effect of increasing
the current allowable cut at least 30 percent above
present rates in these cases while at the same time
maintaining sound sustained-yield management.
Clearly such important decisions as those relating
to the determination of rotation age and the rate
of liquidation of the reservoir of old-growth timber
are major policy concerns and should be made after
appropriate consultation in the Office of the Chief
of the Forest Service rather than at the local level.

Finally, a word should be said about the method
of allowable cut computation because vastly dif-
ferent figures can be obtained through the choice
of method and technology. The Forest Service
manual currently specifies that allowable cut
“should employ a form of tabular scheduling
through time by stand condition, size or age” and
that “the use of allowable cut formulas should be
avoided except as rough checks on tabular
methods.” The selection of the specific method for
computing the national forest allowable cut has
been left to the local forest or region. Increasingly,
use is made of the timber RAM program which is
a computer program based upon a mathematical
model that utilizes the desired objectives within
specified constraints. While those familiar with
the program believe it to be sophisticated and



capable of dealing with wide ranges of assump-
tions, the matter of defining objectives, constraints,
assumptions and management intensity is left to
the user. The results obtained will depend both
upon the understanding of the program by the
user and the assumptions built into the specific
application.

As we have said earlier, the issue of how much
softwood sawtimber can be harvested from the
old-growth stands of the western national forests
is of paramount importance in meeting our coun-
try’s timber needs for the next several decades.
Without the Panel’s having made a specific
analysis forest-by-forest, it is clear: First, that the
total area of forest lands available for commercial
timber production will inevitably be decreased by
wilderness withdrawals and limitations placed
upon the logging of marginal and special forest
areas; and second, that considerably more latitude
exists in patterns of harvesting old-growth timber,
in the establishment of the rotation age, in deter-
mining the length of period over which the old-
growth timber is liquidated, and in building in
assumptions more nearly correct as to the effect of
intensive silvicultural practices on timber yields
from national forests. The net effect of a more
sophisticated computation of allowable cut relax-
ing current restraints in these matters might well
be to increase effectively the allowable cut on those
forest areas remaining in commercial production
on the western national forests.

On a purely nationwide basis, our analysis of
timber supply statistics in terms of volume would
indicate the possibility of increasing the harvest
in western national forests by up to 50 percent for
the next two decades. The recommendations of the
Panel’s consultant in the matter would indicate
that, on the basis of the analysis of sample western
national forests, the allowable cut on these and
similar forests could be increased by at least 30
percent over the same period. On the other hand,
the foresters allied with the conservation move-
ment believe strongly that the net effect of silvi-
cultural limitations and withdrawals of forest
lands from commercial timber production assump-
tions should result in a substantial decrease in the
allowable cut on some several of the same national
forests.

Although the Panel is not in the position to
make a definitive judgment in this respect, it is
clear that in any event timber production on the
western national forests should be determined by

computing the allowable cut under sustained yield
management principles under general policies and
restraints established at a national level.

National forest timber in the past had been, and
is today, managed for broad conservation pur-
poses and under the principles of sustained yield.
The objective of management has never been solely
to maximize economic returns from these forests;
nor does the Panel propose that this be the pri-
mary consideration, although it does strongly urge
that comparative economic returns within alterna-
tives of sustained yield be given very much higher
consideration in the future than they have been
given in the past.

The volume and timing of national forest tim-
ber harvests have been established on silvicultural
and other criteria within the forest; the effect of
timber sale volume upon prices of lumber and other
products, and the level of demand for the latter,
have not been factors in decisions about timber
sales. In effect, the market has been taken for
granted, as something outside the control of the
Forest Service. In an earlier day, when timber
sold from national forests was a very small part of
total national timber supply, such an assumption
was valid. Today, when the volume of standing
softwood timber on national forests is half of the
national total, and when sales from national for-
ests are a fourth of the total, or more, the effect
of sales policy for national forest timber upon the
total timber supply and demand situation can no
longer be ignored. This does not in the least imply
that past objectives of sustained yield, conserva-
tion, and multiple-use management should be ig-
nored or dropped, but it does assert that consid-
erations of the total timber supply of the Nation
must henceforth enter into national forest plan-
ning and administration.

REQUIREMENTS FOR FUTURE MANAGEMENT
OF THE NATIONAL FORESTS

The Panel concludes that the role of the national
forests must be different in the future from what it
has been in the past, because they now include a
major portion of the Nation’s softwood sawtimber
inventory. What is done on the national forests
has major repercussions on the forests of all other
ownerships. They should be managed to make an
optimum contribution to the present and future
national supply of sawtimber, taking into account
surveys and projections of commercial timber
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stocking, growth and removals on other domestic
timberlands, and the net effects of foreign trade in
forest products. With due regard to other uses and
other values of the national forests, those lands
classified as best suited for commercial timber pro-
duction should be dedicated to optimum wood pro-
duction in a manner fully compatible with the con-
servation ethic.

The interrelation between various ownerships
of forest land, in making up the total timber har-
vest has been explored in previous chapters. It is
clear that the level of harvest from national forests
has a marked effect upon timber harvest and tim-
ber growth on forests of other ownerships. The
Panel urges that this relationship be taken into ac-
count in the management of the national forests.
In chapter 6, proceeding from a nationwide analy-
sis, the Panel concluded that, given adequate and
assured financing, the level of harvest on national
forests could be increased to the 17 to 20 billion
bf range by the end of the 1970’s, and the effect
of such a harvest level on forests of other owner-
ships was briefly explored. Given the time and re-
sources at the Panel’s disposal, this conclusion was,
of necessity, general in nature.

The Panel’s overall or national approach and
the inductive approach of its consultant (app. F)
are complementary, and arrive at generally sim-
ilar conclusions. More refinement in both analyses
is needed, but the general direction of the results
seems clear enough. The Panel’s consultant was
concerned primarily to obtain the largest achiev-
able timber harvest, within the principles of sus-
tained yield and with adequate environmental pro-
tection. He clearly interpreted the rising prices for
lumber and stumpage as a signal that the country
demanded more wood, and he sought to suggest
how this could be obtained. The Panel started from
the national timber supply-and-demand situation,
and sought to estimate how far timber harvest
from national forests could be accelerated to meet
the evident need. The effect of the increased na-
tional forest harvest upon forests of other owner-
ships was spelled out in earlier chapters but
largely taken for granted in the consultant’s
report.

As the harvest of mature old-growth timber
on national forests is accelerated, the possibilities
for increased growth of new timber are opened
up. Old-growth stands, making little or no net
growth, would be replaced by new stands in
which growth rates should be high. This will re-
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quire prompt regeneration of harvest sites, good
forest management of the new stands throughout
their lives, and other appropriate measures. All
of this will require capital investment and some
continued management outlays. The precise meas-
ures will depend upon conditions at each site, but
are, in general, well-known. The most important
requirement, and the one least likely to be met on
the national forests if past experience is a reliable
guide, is assured and sustained financing for in-
tensified management. This subject is considered
in more detail later in this chapter.

As noted earlier, the Panel explicitly does not
propose management programs for national for-
ests based wholly on economic criteria. But, within
the various alternatives possible under sustained
yield principles, the Panel does now' believe that
greater attention must be directed to economic
considerations in the future. Such considerations
apply within national forests: What level of in-
vestment and of management, which specific prac-
tices, on which sites, are likely to be most produc-
tive? Since the sums required are likely to be
considerable, even in modern terms, efficiency in
their use is obviously desirable. But the economic
analysis should not stop at the national forest
boundary any more than does an analysis of agri-
cultural policy stop at the farm boundary. In
chapter 6, the Panel pointed out some of the na-
tional interest in lumber prices and in lumber
supply. These, plus the effects of national forest
management on other forest ownerships, should by
all means be taken into consideration.

Irrespective of the level of timber harvest from
national forests in the future, the methods by
which such harvest is made must be modified to
take greater account of environmental impacts.
Much of the popular criticism of timber harvest
from national forests has centered on the envir-
onmental impacts. The public has been under-
standably shocked at large volumes of timber
residues, so common when old-growth forests are
cut and special measures to clean up slash are
not taken, at erosion scars (which may have resul-
ted from the road rather than from the timber
harvest, but in its mind were associated with the
latter), and at extensive areas regenerating slowly
or not at all. Earlier sections of this report and
consultants’ reports have shown clearly that such
adverse environmental impacts can be avoided in
nearly all cases if reasonable precautions are taken.
The harvesting of old-growth timber often re-



sults in a large volume of waste material. Some
was on the ground already, and merely becomes
visible when the trees are cut; but the old trees
often contain a lot of cull or rot, which is normally
not worth taking out of the woods. By various
measures, private harvesters may be induced to
take more of this material in the future. That
which is too costly to be removed must be disposed
of on the site, often by windthrowing and burn-
ing. The techniques are fairly well-known; they
must be applied, and sometimes this will cost
substantial sums of money which must be avail-
able from some source. The managed forests of
the future, which will take the place of the old-
growth forests as the latter are cut (or blown
down), will have much less of this kind of problem.
More, perhaps all, of the wood produced will be
worth taking out of the forest.

In reaction to the public criticisms about the
adverse environmental effects of timber harvest,
the Forest Service has tightened up on the restric-
tions it places on methods of timber harvest and
of site cleanup. Planning of timber sales and ap-
plications of restrictions on timber harvest have
taken substantial time from Forest Service person-
nel. This has reduced the volume of timber sale
offerings at the very time when it should have been
increased to meet the demand for lumber and other
wood products. The added timber harvest restric-
tions have also imposed costs on timber buyers and
harvesters. These reactions to increased environ-
mental concern were natural and in the shortrun
perhaps inevitable. But they have imposed a social
cost, which may or may not have been less than the
social gain from reduced environmental effect.
Even when the necessity of such measures is un-
challenged, this does not prove that they were the
most efficient means of achieving the same ends.
The Panel hopes that the need for greater environ-
mental protection in the future can be met with
more efficiency than has been apparent in the past
few years. Regardless of who bears the costs—and
it is generally the public in the end—some costs
are involved, and there is a national gain in keep-
ing costs down while at the same time achieving
the desired environmental objectives.

In order to achieve better environmental protec-
tion in future timber harvest, and in order to avoid
harvests where no method is likely to be fully satis-
factory, new approaches to timber harvest are
called for. Appendix G (Newport) suggests one
approach; a Panel staff report, appendix H, sug-

gests another. The Panel favors the latter. Under
it harvesting of timber by the purchaser would be
covered by a separate division of the contract,
spelling out in detail the conservation measures to
be performed by the purchaser and establishing a
schedule of credits for their measured accomplish-
ment and for removal of timber in accordance with
the contract specifications. Credits would be al-
lowed only for conservation measures, and timber
removal in conformance with contract specifica-
tions. It is believed that this would provide a closer
and more accurate control over timber harvest
operations than is now the case. As it stands today,
it is not possible to establish adequate contractual
incentives for full performance of conservation
measures; the alternative to the Forest Service,
when proper harvest procedures are not followed,
is to shut down the whole sale—a remedy so drastic
that it is rarely imposed.

The Panel believes that increased cooperation
of the timber processing industry in reducing envi-
ronmental impacts in timber harvest, can be
achieved and will lead to lower overall environ-
mental damage. Most timber industry operators
are concerned over the long run productivity of the
national forests. In the past, they—as indeed most
people—may have been less sensitive to environ-
mental issues than now seems desirable; but the
Panel believes timber industry people are as will-
ing to cooperate in protecting the forest environ-
ment as are other users of the national forests.
There may well be need for education, and for con-
sultation, between timber purchasers, other users
of national forests, and the Forest Service. The
Panel is not so naive as to assume that stringent
controls will be unnecessary. There are always
some users, for every purpose, whose actions must
be subject to control and discipline if the conserva-
tion objectives of the national forests are to be

‘achieved. But the increasing complexity of timber

harvest regulations, believed to be necessary to
protect those objectives, can perhaps be modified
and reduced in their burden on the environmen-
tally conscious timber purchaser, by greater coop-
peration between the industry and the Forest
Service.

The Panel makes the following recommenda-
tions relative to the future management of the na-
tional forest with the specific reservation that these
be considered in the context of the Panel report as
a whole and the other recommendations contained
therein.
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1. The Panel recommends :

That the Forest Service, in preparing future
plans, operations and administrative actions for
the national forests, give due consideration to the
impact that national forests output will have on
the outputs of other forest holdings in the United
States and that it consider the desirability of
optimizing the output of products and services of
all forests of the Nation. The discussion in this
chapter suggests the general form a broadened
perspective and enlarged role for the national
forests should take.

2. The Panel recommends :

That in order to make timber output from the
national forests more responsive to national timber
supply needs, the Forest Service promptly review
and revise policies for allowable cut determina-
tions, including rotation period determinations,
stocking objectives, and old-growth management
policies. The precise level of accelerated harvest
should be calculated for appropriate geographical
areas and must consider, for each area, conditions
of existing timber stands, accessibility of stands
and road conditions, market demands and future
timber supplies, all within the limits of sustained
yield and existing law.

3. The Panel recommends:

That this new approach to national forest plan-
ning and management be brought to the attention
of the Forest Service, the Department of Agricul-
ture at the Secretarial level, the Office of Manage-
ment and Budget, the Council for Environmental
Quality, and other concerned Federal agencies.
Each will have a new role to play, if the general
recommendations of the Panel are followed.

4. The Panel recommends :

That the Forest Service seek to increase the out-
put of timber from the national forests and also
the efficiency with which this is achieved. This will
involve some acceleration in harvest of mature old-
growth stands, sustained increased capital funding
to promptly establish new timber stands and to
give them appropriate care until they reach mer-
chantable size, intensified management on the most
productive forest sites and types, and lowered in-
vestments in timber management for the unrespon-
sive sites and types.

8. The Panel recommends :

That future attention, greater than was common
in the past, be given to the environmental impacts
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of timber harvest. The Panel notes with approval
the substantial progress made to date in this regard
and urges continuation of efforts in this direction,
including measures to insure that some of the un-
fortunate experiences of the past not be repeated.

6. But the Panel also recommends :

That intensive efforts be directed at ways of
achieving environmental protection in timber
harvest at lower real cost to all parties concerned.
It particularly urges the Forest Service to seek the
cooperation of the timber industry and of the vari-
ous conservation organizations in devising regula-
tions and procedures which will greatly simplify
the conservation measures included in timber sale
contracts while at the same time insuring adequate
performance.

7. Specifically to the immediately foregoing end,
the Panel recommends trial of the proposal in the
Panel staff report, of separate contract provisions
for timber purchase and for timber harvest.

FINANCING NATIONAL FOREST MANAGEMENT

The costs of national forest management are
mostly met out of annual appropriations. Appro-
priations for natural resource management are
not adequately distinguished from appropriations
for the more.customary types of Government pro-
grams. That is, the fact that national forest admin-
istration is a form of production, not one of
consumption, is not adequately recognized. Na-
tional forest operations produce large amounts of
revenue annually—over $300 million in recent
years. If the Forest Service were listed among
Fortune’s 500 largest industrial corporations, it
would fall about midway in the list. National for-
ests are big business in the current American sense
of the word; but their financial management is
little different today than it was when their re-
ceipts (in constant dollars) were one-tenth or less
of the present level. The Panel urges far more con-
cern for the economic output of the national for-
ests, but always within the principles of multiple
use-sustain yield management and of conservation
of the natural assets of the forests. However,
though appropriations for natural resource man-
agement are generally productive, this does not
prove that every specific expenditure is wise or
efficient.

The typical governmental appropriation process
has several deficiencies when applied to natural
resource management : budgets are made up too far



in advance (nearly 2 years) of the beginning of
the period to which they apply and can be modi-
fied only with difficulty; budgets tend to lag too
far behind changes in economie, social, and tech-
nical conditions; they rely too much on “last year.”
As a consequence there is too little flexibility to
meet either special problems or special opportuni-
ties; there is too little assurance that long-term
programs begun one year can be continued until
they pay off. Expenditures for investment are
treated in the budget in the same way as are annual
operating expenses; there is too little attention to
the value of results in relation to costs; and there
are too few incentives for efficiency.

In recent years attention has focused upon the
idea of “balanced financing” for the national for-
ests, by which is meant a level of appropriations
for each major activity of the Forest Service in the
same proportion of the estimated fully adequate
budget of the Agency. That is, if recreation or
conservation measures are financed at only 75 per-
cent of the need as estimated by the Forest Service,
then timber sale appropriations or expenditures

should not exceed the same proportion of the.

Agency’s estimate. This viewpoint assumes that
the Forest Service estimates of need for each
major activity have a desirable balance among
themselves; it ignores the fact that the political
processes of government operate to place a differ-
ent balance among activities. If “balanced pro-
grams” are insisted upon to the extent that no
program can be carried out at a relative level
higher than the most poorly financed program,
this becomes an administration of the national
forests to the lowest accepted programmatic level.
Moreover, of the major funded activities on the
national forests—timber, grazing, recreation, and
mining—timber is the least generously and recrea-
tion the most generously financed in relation to
income generated. The Panel—collectively, and
each of its members individually—is fully sym-
pathetic with the idea that conservation, recrea-
tion, wildlife, wilderness, and similar values of
the national forests shall be conserved and pro-
tected ; many specific sections of this report deal
with this matter. However, as long as reasonable
conservation measures are followed in timber
management and harvest, the Panel feels that tim-
ber programs should not be sacrificed to vther, less
well-funded programs. The Panel has opposed, in
this report, acceleration of timber harvest unless
adequate provision is made for financing whatever

intensified forest management is needed to sup-
port the higher cutting rates.

An ideal system of financing national forest
management would include at least the follow-
ing main characteristics:

1. Assurance—There should be an assured
source of funds in the future, to carry to comple-
tion programs begun in the present. Timber pro-
duction is a long-term matter; assured funds to
carry out essential measures when needed are in-
dispensable. Annual appropriations have provided
substantial sums in the past; quite possibly they
will provide larger sums in the future; but conti-
nuity of appropriations at the needed level and for
the needed purposes is simply too insecure for
sound forest management.

2. Economic rationality.—There should be some
rational relation for each major activity between
the amounts of money available and the results
expected or planned for. Tests of economic ration-
ality as to level and purpose of expenditure should
be applied and used. Such tests are well-known and
need not be repeated here. While the appropriation
process now considers the expected results, the con-
nection between expenditures and results has been
too poorly defined. The discipline of actual mone-
tary returns for those forest programs which pro-
duce salable products, or the discipline of esti-
mated values for products not sold in the market,
each in comparison with expenditures, would pro-
vide a closer check on expenditures than now ex-
ists. Such tests should be applied to activities (tim-
ber, recreation, etc.), to specific measures (regener-
ation, stand improvement, etc.), and to site or
location.

8. Incentive—The Forest Service should have
a built-in incentive for efficiency, which is largely
lacking today. The budget review process does in-
deed include questions about efficiency, but many
incentives for the agency lie in avoiding the hard
and difficult actions necessary to insure efficiency.
Any savings made are likely to cost the agency
appropriations in future years, rather than pro-
vide it with more funds to do essential tasks. The
Forest Service may well be a good deal better than
the average Federal agency, but typically has not
been good enough for efficient management of
highly valuable and productive natural resources.

Any long-range solution to the problem of ade-
quately financing the administration of the na-
tional forests must meet these criteria. The Panel
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is convinced that the longrun solution lies in ty-
ing together in some fashion expenditures for na-
tional forest management and revenues or values
derived from national forest output, at least for
the revenue-producing aspects of national forests.
Earlier recommendations have made it clear that
more of the costs of national forest administra-
tion could be met by users in the future, especially
for recreation and related activities. Even where
charges are not made, an estimate of the probable
value of the resultant services should set an upper
limit to the level of rational outlays. An immediate
separation of variable and fixed costs by major
national forest user/benefit is essential. Allocation
of common costs to several user categories
will be difficult but no more so than cost allocation
in other U.S. industries. If cost of operation and
values of output were more closely linked, by ac-
tivities, measures, and locations, the criteria of eco-
nomic rationality would be more nearly met. If
expenditures were more closely linked to revenues,
the criteria of assured funds and of incentives for
efficiency would also be more nearly met. A link-
ing of revenues and outlays is more easily visual-
ized today for timber growing and timber harvest
than for other national forest programs. If linked
with a form of capital budget, this might well
meet most or all the problems of financing timber
production on national forests. A proper account-
ing of capital investments and of income would
reflect the profitability of leng-term timber-grow-
ing programs as well as of short-term programs.
For the other national forest programs, the col-
lection of revenues sufficient to meet the costs is less
easily accomplished today, but this does not mean
that substantial income could not be produced now,
and more later. This could go far toward meeting
the costs involved.

The Panel is aware of the complexities of devis-
ing a solution along the foregoing lines. Not the
least of the difficulties is the fact that a special
arrangement for the national forests and/or other
Federal forest-managing agencies would create
precedents which might be difficult to reconcile
with established budgeting and appropriation pro-
cedures. The Panel is fully aware that present Fed-
eral budgeting and appropriation procedures have
evolved over many decades, and that there are sub-
stantial advantages to uniformity in Federal fi-
nancial affairs. But the Panel is also convinced
that a major modification in Federal appropria-
tion-expenditure processes is essential if the
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national forests and other extensive Federal lands
are ever to be managed to make their adequate
contribution to the national economy. Various al-
ternative arrangements are possible that would
meet the basic criteria outlined above. In the time
available, the Panel has lacked the resources to ex-
plore carefully all the possible alternative arrange-
ments, or to make a firm recommendation about
which are the better.

The Panel recognizes that considerable time will
be required to gain general agreement and for
development of procedures for the long-range po-
sition it advocates. The Panel is also