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CHAPTER VI

The Forest Resource Base

Summary

The U.S. forest resource is quite adequate to
meet expected domestic demand for wood
products. U.S. forests also could supply ex-
panded international wood markets or unex-
pected increases in domestic demand if exist-
ing technologies for growing, harvesting, and
processing wood are widely applied. If demand
increases without corresponding adoption of
such technologies, however, land resource con-
straints could arise. These potential constraints
include the declining size of the forestland
base, private nonindustrial forest ownership
patterns, and other uses for forestland that may
conflict with industrial wood production.

The U.S. forestland base is declining in size
and further reduction is anticipated in the
next 50 years, but how much it will decline
is uncertain. The Forest Service estimates that
27 million acres of commercial forestland were
lost between 1962 and 1977. This drop from
509 million acres to 482 million acres rep-
resents a 5-percent reduction over the period.
A primary reason for the decline was the con-
version of private forestland to agriculture and
development. Also, some commercial acreage
on Federal land was reclassified as wilderness
and is no longer available for timber produc-
tion. The decline was visible in all regions, but
was largest in the south, which lost 12 million
acres, By 2030, the Forest Service projects that
commercial forests will decline further to 446
million acres, chiefly because the conversion
of private nonindustrial land to other uses may
continue.

The exact magnitude of the national trend
towards a decline in commercial forestland is
not certain, because up-to-date field surveys
were not available in most States when the
Forest Service acreage estimate was made in
1977. While individual State forest surveys are
highly reliable, they are only conducted every
12 years on the average. As a result, when the

1977 estimate was compiled, forest surveys in
22 States predated l970. The Forest Service ad-
justed some of these surveys, but not on the ba-
sis of field data; other pre-l970 surveys were
used without adjustment. Consequently, the
1977 composite figure may not fully reflect the
diversion of forestland to agriculture and ur-
ban uses that took place during the 1970’s and
may not reflect some shifts back to forestland.
Some post-l977 State surveys published by the
Forest Service show far higher rates of decline
in commercial forestland acreage than listed
in 1977, while others show moderate increases.

Divergent estimates of non-Federal forest-
land by the Forest service and the soil Con-
servation Service (SCS) need to be clarified
or resolved if Congress is to receive consist-
ent information in congressionally mandated
assessments of land resources. The Forest
Service and SCS, both Department of Agricul-
ture (USDA) agencies, collect data on forest-
land, but SCS efforts are limited to non-Federal
lands and do not differentiate between com-
mercial and noncommercial forests. For 1977,
the SCS survey showed 74 million acres less
non-Federal forestland than the Forest Service
estimate and a more rapid rate of decline. The
Forest Service figure was reported to Congress
in the 1980 assessment required by the Forest
and Rangeland Renewable Resources Planning
Act (RPA) of 1974, while an assessment for the
parallel Soil and Water Resources Conserva-
tion Act (RCA) of 1978 used the SCS figure.

Much of the discrepancy arises from dif-
ferent classifications of forest-range ecosys-
tems that are not of importance to industrial
timber supplies, The remainder of the discrep-
ancy is due in part to different procedures,
methodologies, and judgments about classifica-
tion of currently forested land that is in or near
built-up areas. In addition, all of the SCS data
was collected in the 1975-77 period and may
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reflect some land use changes not captured by
the Forest Service estimates.

The Forest Service and SCS currently are in
the process of developing a common non-Fed-
eral acreage figure for use in future assess-
ments of renewable resources. Preliminary ac-
tivities include identifying areas of disagree-
ment between the two agencies on a State-by-
State basis. As this report went to press, the
agencies’ were still developing revised acreage
estimates at the national level.

The net effect of an acreage overcount, if it
exists, is uncertain. On the one hand, an over-
count of forest area could cause an upward
bias in estimates of current and projected
growing stock volumes. On the other hand,
Forest Service estimates about growth rates
and management intensity are conservative
and consequently may bias the estimates down-
ward (see ch. IV for a discussion of projection
methods).

More up-to-date information about forest-
land acreage and ownership is needed in For-
est Service data used for the periodic assess-
ment and program required by RPA. The long
interval between State surveys is a major cause
of uncertainty about national forestland data,
The interval is probably too long to meet the
periodic reporting requirements of RPA, and
it may explain some of the discrepancy be-
tween Forest Service land data and that of the
SCS. Recent cooperative initiatives by the
Forest Service, other Federal agencies, and
State agencies, such as “midcourse” survey up-
dates in key timber-producing States, may help
to improve the timeliness of information. More
detailed data about forest land ownership, es-
pecially in the southern United States, could
also improve the information available to
decisionmakers.

Rapidly increasing residential use of wood
for fuel is a major new influence on the U.S.
wood situation, but it is so recent that its
precise effects are hard to determine. Home
fuelwood use may have both positive and neg-
ative ramifications for forest resource manage-
ment. For example, fuelwood harvesting could
complement timber management by removing

“weed” trees, If poorly done, however, fuel-
wood harvesting could conflict with timber
management by removing trees that are more
valuable for industrial uses. If wood demand
continues to grow and prices rise significant-
ly, competition in the roundwood market could
intensify between industry and homeowners.

The magnitude of these effects is difficult to
analyze. Recent Forest Service and Department
of Energy estimates of residential fuelwood use
for 1981 are seven to eight times greater than
those the Forest Service issued for 1976. Pre-
liminary Forest Service figures indicate that
about 27 percent of the residential fuelwood
cut by landowners comes from trees that poten-
tially contain sawlogs and pulpwood. It is not
known what proportion of purchased fuelwood
comes from industrial growing stock.

Predictive capabilities about tradeoffs be-
tween timber production, environmental val-
ues, and other forest uses need to be im-
proved. Timber production both affects and is
affected by rising demand for many other eco-
nomic, social, and environmental uses and val-
ues that forestland provides. Both public and
private forests are critically important for
recreation, wildlife habitat, watershed manage-
ment, soil conservation, environmental quali-
ty, landscape esthetics, and other purposes,
While timber production often is compatible
with all of these purposes, and while land
management strategies can be designed to
achieve multiresource objectives, tradeoffs
among resource values are inevitable.

Water pollution and soil erosion can result
when timber management and harvesting are
conducted without adequate attention to prop-
er safeguards. Increased levels of timber har-
vesting also could intensify conflicts with other
land uses such as agriculture, recreation, wil-
derness, and wildlife.

The diversity of conditions on U.S. forests
complicates the analysis of such effects beyond
specific sites, but the capacity to trace and
predict multiresource interactions at the State
or regional level is improving as more infor-
mation becomes available. Current efforts by
the Forest Service and others to develop
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models of these interactions could improve
understanding of resource tradeoffs involved
in increasing timber production on both public
and private lands.

Forest industry lands have high potential
for increasing national timber supplies. The
recent trend on industry lands has been away
from “extensive” rudimentary forest practices
and toward more intensive management,
which probably will bring higher productivi-
ty in the future. Despite this trend, however,
some industry forests are not managed inten-
sively.

The forest industry is in a favorable position
to increase yields on its lands for several
reasons. First, industry lands on the average
are naturally more productive than land in
other ownerships, and tracts are large and tend
to be located close to mills. Second, the large
forest products firms, which own most of the
industry land, ordinarily have access to capital
for major management investments. Third, tim-
ber production is the primary ownership ob-
jective of these firms. Although the size of the
industrial land base is no longer increasing at
the rate it once did, intensive timber manage-
ment could enlarge the forest industry’s con-
tribution to U.S. timber supplies significantly.

There is an opportunity for nonwood-based
corporations to play a more important role
in private forestland timber production. Sev-
eral financial firms recently have offered in-
vestment opportunities in private nonindustrial
forestland. The impact of such investments on
forest management and ownership is still un-
known, but significant capital may become
available for intensive timber management if
these investment programs continue to grow.

In addition, USDA landownership data sug-
gests that nonwood-based corporations have
major forestland holdings. These properties
may enjoy some of the same advantages as for-
est industry lands in terms of their potential
for increased production. More information
about nonwood-based corporate holdings
would be desirable to assess their possible con-
tribution to U.S. wood supplies.

Private nonindustrial forest (PNIF) lands
contribute nearly haIf of the industrial wood
used in the United States, and their increased
contribution can be expected as new local
markets develop. Opportunities for more in-
tensive timber management on PNIF lands
exist but are complicated in some cases by
ownership patterns and financial consider-
ations.

The forest products industry obtains 47 per-
cent of its roundwood from PNIF lands, which
account for 58 percent of the U.S. commercial
forestland base. In the South, about 60 percent
of the region’s wood comes from PNIF lands.

Net annual growth on PNIF lands has been
increasing more rapidly than on other owner-
ships, and this growth rate could double PNIF
output by 2030 if current trends continue. On
the whole, therefore, PNIF lands can be ex-
pected to enlarge their contribution to domestic
timber supplies without substantial increases
in timber management activities. Far higher
supply levels could be achieved through inten-
sive management, but there are impediments
to making such investments.

Lack of certainty about future markets, par-
ticularly in the North where hardwoods pre-
dominate, may discourage small landowners
from investing in timber management activities
that may not provide returns for decades, Also,
many PNIF owners are unwilling to assume
risks such as fire, weather damage, insects, dis-
ease or other catastrophes when safer, shorter
term nontimber investments are available.

Changes in land use and ownership also may
affect long-term management investments on
PNIF lands, The total acreage of these lands
is declining, especially in the South, due to
competition from other uses, and further de-
cline is expected in the future. Since PNIF
lands change hands rapidly, only a small pro-
portion is likely to be under single ownership
for the length of time needed to grow a tree
crop. Some PNIF lands are in parcels too small
for economical management. Parcellation may
be increasing in some locales, but regional and
national data is fragmentary and inconclusive,
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Nonfarmers have replaced farmers as the dom-
inant owners of private nonindustrial forests.
These new owners have less predictable own-
ership objectives, but in some cases they may
have investment capital available for timber
management.

Impediments to PNIF management may not
be as great as many observers traditionally
have believed. In general, higher timber out-
put can be expected even if management levels
remain the same, Still, some PNIF holdings of-
fer appreciable opportunities for more inten-
sive management. The cost effectiveness of
limited public funds available for PNIF man-
agement incentives could be improved if dir-
ected towards those lands with the highest
management potential. The forest products in-
dustry, through landowner assistance pro-
grams and long-term leasing agreements, may
be even more important than government in
putting management capital into PNIF lands,

While existing law provides some flexibility
for temporary increases in timber harvest on
Federal lands, statutory changes could be re-
quired if more acreage is to be allocated to

timber production. Over the long run, how-
ever, more intensive timber management of
lands already open to t imber production
could increase national wood supplies signif-
icantly. Harvest levels on national forests are
set by a “nondeclining even flow” policy in-
tended to ensure sustained yields in perpetui-
ty, although temporary departures from this
policy are legal under certain circumstances.
For instance, a 1979 Presidential directive
called for accelerated updating of land man-
agement plans for some national forests to in-
crease the harvest of mature timber. Because
of the simultaneous nontimber uses mandated
by Federal law, however, major statutor y

changes could be required to open more Fed-
eral forestland to timber production than is cur-
rently allowed. Some Federal forestland, such
as tracts being studied for possible wilderness
designation, is in an indeterminate status re-
garding its potential availability for timber pro-
duction. Nevertheless, more intensive manage-
ment on lands now allocated to timber harvest
could increase production, provided political
and budgetary constraints are eased,

Characteristics and Productivity of U.S. Forests

The United States ranks third among the na-
tions of the world in exploitable forest-acreage
and growing stock (table 22). * U.S. forests are
highly productive, providing more industrial
wood than any other country, including the
Soviet Union, which has 3½ times more grow-
ing stock than the United States.

The suitability of U.S. forestland for timber
is enhanced by favorable climatic conditions,
especially in the Southern States, which result
in greater annual growth and faster timber re-
generation than in Canada or the U.S.S.R.
Mature timber can be grown in 30 to 40 years
in the South, for instance, while production of

*No standardized international definitions are used by coun-
tries to identify exploitable forest areas. Some countries use more
conservative criteria than others. Canada recently reduced its
estimate of its exploitable forestland area significantly.

similar tree crops in parts of Canada or the
U.S.S.R. may take two to three times longer.

There are well-developed transportation and
manufacturing systems in the most heavily
forested regions of the United States. In con-
trast, countries like Brazil and the U.S.S.R,
Would require significant investments in
transportation before exploitation of remote in-
terior forests even could begin, The majority
of American processing facilities are located
in the two most important timber areas—the
Pacific Northwest and the South—which are
accessible to the major markets of Japan and
Western Europe, The United States also has a
large number of different forest ecosystems
that provide a wide variety of commercially im-
portant softwood and hardwood species (fig.
21).
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Table 22.—Countries With Largest Forested Areas

Industrial
Exploitable Growing stock harvest
forest area (million meters3 over bark)c (billion ft3)

(mi l l ion ha) ab T o t a l Coniferous Broadleaved 1977

U.S.S.R. . . . . . . . . . . . . . . . . . . 389 74,710 62,000 12,710 10.0
Brazil . . . . . . . . . . . . . . . . . . . . 305 47,088 98 46,990 1,5
United States . . . . . . . . . . . . . 195 20,132 12,906 7,226 11.5
Canada . . . . . . . . . . . . . . . . . . 191 19,645 15,571 4,074 5.1
aEXPl~ltabl~  fOre~t d~fl”ltl~”s differ by country %rne countries such as Canada have restrictive definitions that result  in
conservative estimateS of exploitable forestland.  Vo[ume estimates  for the U.S S R. Include  growing stock on some 110 mllllon
acres considered to be unproductive forestland

%0 convert hectares to acres, multlply by 2471
C To convefl  cubic  meters to cubjc  feet, multlply by 35.31.

SOURCES United  Nations  Food and Agricultural Organ! zatlon,  Yearbook of Forest Products, 1979( Rome, 1981), G M. Bonner,
Canada’s Forest  Inventory 1981 (Environment Canada, 1982), United Nations Environment Program/Food and Agro
cultural Organization, Los %corsos Fores ta/es de la American Tropical (Rome, 1981), United Nations Econom  rc
Commission for Europe, European Timber  Trends and Prospects, 1950 to 2030 (Geneva, 1976), U S Department
of Agriculture Forest Service, An Analysis of the Timber  Sifuatlon  in the Unifed  States  1952.2030 (Washington,
D.C 1982)

Figure 21. –Commercial Timberland Area by Type, 1977
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SOURCE U S Department of Agriculture, Forest Ser vice, An Ana/ysis  of the Timber  S/tuafion  in the United  States  1952.2030
(Washington, D C U S Government Printing Office, 1982), p. 122
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Reversing a historical trend toward apparent
depletion, U.S. timber inventories have been
increasing since at least 1952. Growth patterns
are uneven, however, with irregular patterns
in land clearing, tree planting, and harvesting
causing waves or bulges in the distribution of
tree sizes and species. Most increases in timber
inventories have been in hardwood species, but
most increases in timber demand in the past
20 years have been for softwoods. Although
preferred species generally are in shorter sup-
ply than less valuable trees, and regional trends
differ, higher levels of timber harvesting are
biologically sustainable on U.S. forestlands.

Trees that are already growing will be the
predominant source of industrial wood for the
next 30 to 50 years. This is because of the long
length of time required for tree crops to mature.
However, if intensive timber management sys-
tems (applications of planned treatments to for-
estland aimed at increased production of in-
dustrial roundwood) are widely adopted, more
timber could be available for harvest in the long
term. In theory, “economic opportunities” for
management intensification are promising. In
particular, studies by the Forest Service and
the Forest Industries Council have identified
substantial opportunities for management in-
vestment in 25 States. i These investments
would be expensive to make ($10 billion to
$15 billion over 30 to 50 years, the course of
a single rotation) but would boost growth tre-
mendously.

Extent of Domestic Forests
Before the colonization of America, forests

covered about half of the 2.3 billion acres
that span the United States. Until 1800, remov-
als of the original forest cover were relatively
minor, but the westward expansion of the 19th
century brought the clearing of nearly 300 mil-
lion acres for farming, settlements, and other
uses. z Timber generally was considered a nui-

I Forest Industries Council, Forest  Productivity Report
(Washington, D. C,: National Forest Products Association, 1980);

and U.S. Department of Agriculture, Forest Service, An Analysis
of the Timber Situation in the United  States, 1952-2030
(Washington, D, C.: U.S. Government Printing Office, 1982),

Pp.  246-255.

‘Marion Clawson, “Forests in the Long Sweep of American
History,” Science, June 15, 1979, pp. 1168-1174.

sance and cleared land was often worth more
than land supporting large timber stands. Re-
gional cycles or waves in the amount of forest
acreage have been significant; in some areas,
in the past 200 years, forestlands more than
once have been cut, used for agriculture, and
again allowed to revert to woods.

The rate of decline of U.S. forestland leveled
off around 1920, although slight declines con-
tinued through 1940. From 1940 to the early
1960’s, acreage then increased slightly, because
of farm abandonment and reversions of fields
to forests in the Southeast, Northeast, and the
upper Great Lakes States. During the late
1950’s and early 1960’s, the Federal soil bank
program (now suspended) stimulated forest-
land expansion by encouraging farmers to
plant trees on cropland. Since 1962, forestland
area again has declined somewhat—chiefly be-
cause of expanded agricultural and develop-
mental uses.

Today, only about one-third of the United
States is forested (fig. 22), with the acreage
divided about equally between the East and the
West. This area—736 million acres in 1977—in-
cludes some land that is sparsely stocked with
trees or otherwise unsuited for industrial
timber production.

About two-thirds or 482 million acres of the
total forestland area is classified by the Forest
Service as “commercial.” The commercial clas-
sification includes all forestland that is capable
of growing 20 cubic feet (ft3) of industrial wood
per acre annually in natural stands and which
has not been withdrawn from timber harvest-
ing by statute or administrative action. Non-
commercial forestland may produce fuelwood
and some timber, but is generally not impor-
tant for industrial forestry.

The commercial forest designation does not
imply that all or even most of this land current-
ly is used to supply timber markets. Only about
14 percent of the commercial base is owned
by the forest products industry, the single
group for which timber production is unequiv-
ocally the primary ownership objective (table
23). Twenty-eight percent is publicly owned
and generally is managed for multiple uses in-
cluding recreation, wildlife habitat enhance-
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Figure 22.— Major Uses of Land in the United
—

(Excludes areas used
for parks and other
special uses)

States, 1978a

Forest land
31 “/0

aThe esti  mates  shown  in this  figure were derived  by using several data sources, and may differ in some lnStanCeS from other published  data

SOURCE U S Department of Agriculture, Major  Uses of Land (n the Urr/ted  Stafes,  1978 (Washington, D C U S Government Prlntlng  Off Ice, 1982)

Table 23.—Area of Commercial Timberland in the
United States, by Owner Class and Region, 1977

Million Percent
Owner class and region a c r e sa of total

National Forest . . . . . . . . . . . . . . . . . . . . . . . 86.7 18.4
Other public . . . . . . . . . . . . . . . . . . . . . . . . . 47.0 9.7
Forest industry . . . . . . . . . . . . . . . . . . . . . . . 68.7 14.3
Farm and miscellaneous private . . . . . . . . 278.0 57.6— —

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 482.4 100
North . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166.1 34.4
South . . . . . . . . . . . . . . . . . . . . ., . . . . . . . . . 188.0 39.0
Rocky Mountains . . . . . . . . . . . . . . . . . . . . . 57.8 12.0
Pacific coastb . . . . . . . . . . . . . . . . . . . . . . . . 70.5 14.6

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 482.4 100
aTO convert acres to hectares, multiply by O 4047
blncludes Alaska

SOURCE Adapted from Brian R. Wall, Trends in Cornrrrerica/  Timber/and Area
In the United  States by Sfate  and Ownership, 1952.1977, With  Pro]ec.
lions  to 203U(Washington,  D C U S Government Printing Off Ice, 1981),
p 10

ment, and watershed protection in addition to
timber production. Fifty-eight percent of the
commercial base is PNIF held by over 7 million
owners with diverse objectives and manage-
ment capabilities, Although most PNIF land is
not owned primarily for timber production,
nearly half of the industry’s wood supplies
come from this acreage.

Regionally, the South has the most commer-
cial forestland and makes the greatest contribu-
tion to nationwide timber supplies (table 23).
The Pacific coast supplies the most softwood,
Although the North has about one-third of the
commercial acreage, the forest products indus-
try is less developed there than in the South
or on the Pacific coast.
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Variation in Productivity of Forestland

Nearly all forestland in the Eastern United
States (93 percent) meets the commercial stand-
ard for productivity. In other words, it is ca-
pable of producing the Forest Service’s desig-
nated minimum of 20 ft3/acre/year in natural
stands. In the Rocky Mountain and Pacific
coast regions respectively, only 42 and 33 per-
cent of the forestland area is considered com-
mercial. The lower proportion of Western com-
mercial acreage arises mostly from the per-
vasiveness of low productivity forests, such as
pinyon-juniper in the Southwest and mixed
conifers in interior Alaska. Administrative
restrictions on timber management on Federal
land also play a role.

Natural productivity also varies greatly with-
in the commercial timberland classification
(fig. 23). About 28 percent of the commercial
forestland is capable of growing 20 to 50 ft3/

acre annually. This low-quality acreage may
provide timber and fuelwood, but ordinarily it
is not well suited for intensive timber produc-
tion. Another 40 percent is in an intermediate
range of productivity at 50 to 85 ft3/acre/year.

The remaining 30 percent of commercial for-
est is “prime timberland” capable of produc-
ing 85 ft3 or more of industrial wood per acre
per year in natural stands. All else being equal,
management investments on such lands will
be more cost effective than investments on less
productive lands. In 1970, nearly 48 percent
of the productive capacity of all commercial
forests was on the 34 percent of the commer-
cial forest base that was considered prime
timberlands

Even within the prime category, there is a
wide range in productivity. Some forestland in

3U .S. Department of Agriculture, Forest Service, USDA Prime
Forestlands Program, Mimeograph, May 23, 1977, p, 3.

Figure 23.–Commercial Timberland Area by Productivity Class and Region, 1977

20-50 50-85 85-120
Productivity class (cubic feet/per acre/per year)

120 or more

Pacific Rocky
coast Mountain North South

SOURCE: U.S. Department of Agriculture, Forest Service, An Analysis of the Timber Situation In the Unlfed  States, 1952-2030
(Washington, D C.: U.S. Government Printing Office, 1982), pp. 350, 355.
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the Pacific Northwest is naturally capable of
producing 225 ft3 of wood per acre per year.
Thus, the productive capacity of such lands
without intensive management is 10 times
greater than the productivity of marginal com-
mercial forestland, and nearly three times
greater than land on the threshold of quali-
fication as “prime timberland. ”

The distribution of prime forestland also var-
ies among ownership classes (table 24), As a
general rule, forest industry lands include pro-
portionately more land in the better site classes
than public or private nonindustrial forestland,
This is especially true in the West, where two-
thirds of the forest industry’s holdings are
prime lands and nearly half of them are capable
of producing over 120 ft3/acre/year.

Table 24.— Area of Commercial Forestland in
Site Classes Capable of Producing 85 Cubic Feet of

Wood per Acre or More, by Ownership, in 1977

As a proportion
of acres i n

Million ownership category
acresa (percent

National Forests . . . . . . . . . . 27.0 30.4
Other public . . . . . . . . . . . 11,5 24.5
Forest industry . . . . . . . . . . 30,3 44.0
Farm, miscellaneous . . . . . . 77.4 27,8
All ownerships ., ... . . . . . 146.2 30.3

aTo convefl  acres to hectares, multlply by O 4047

SOURCE Adapted from U S Department of Agriculture, Forest Service, An Aria/
YSIS of the Twnber S/fuat/on  m the (Jn/ted  States,  1952-2030 (Wash-
ington,  D C 1982), pp 350-359

Decline in Commercial Acreage

The Forest Service estimates that commer-
cial forestland declined by about 5 percent be-
tween 1962 and 1977—from 509 million acres

to 482 million acres. Most of this decline re-
sulted from diversion to other uses, such as
agriculture, urbanization, and wilderness;
some is attributed to reclassification of land.
The decline in acreage represents a reversal of
an earlier trend toward a slight increase in for-
estland that occurred between 1920 and 1952.
Although pressures on forests are expected to
continue, less rapid declines in forest acreage
for the coming decades are projected by the
Forest Service and other resource analysts
(table 25).4

Most of the 1962-77 nationwide decline was
in private forests owned by farmers or other
nonindustrial parties. Some of this private land
was purchased by the forest products industry,
whose holdings increased by about 7 million
acres during the period, making the net decline
in private holdings about 19 million acres. Na-

4B ria n R. Wall, Trends in Commercia  1 Tim berlan d Areas in
the United States b~, State and Chvnership,  19,52-1977, With Pro-
jections to 2030, Genera] Technical Report WO-31 (Washington,
D. C.: U.S. Government Printing Office, April 1981), p. 7, For
discussion of agricultural competition for forestland, see Thomas
N. Schenartz, “I)ynamics of Agricultural Land Use Change, ”
Agricultural Land A\ailabilitj: Papers on the Suppl~  and lle-
mand for Agricultural Land in the [~nited  .$ta tes [Wash ington,
D.C; .: U.S. Government Printing Office, July’  1981), pp. 187-216,

Table 25.—Area of Commercial Timberland in the United States, by Owner Class and Section,
1952, 1962, 1970, 1977, and Projections to 2030a (million acres)

Projections

Owner class and section of United States 1952 1962 1970 1977 1990 2000 2010 2020 2030

National Forest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94.7 96.9 94.7 88.7 81.3 80.4 79.8 79.2 78.8
Other public. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49.0 46.8 46.9 47.0 46.6 46.5 46.4 46.4 46.4
Forest industry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59.5 61.6 67.0 68.7 70.9 72.2 72.7 73.0 73.1
Farm and miscellaneous private . . . . . . . . . . . . . . 296.1 304.1 287.8 278.0 268.8 261.8 256.1 251.5 247.9

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 499.3 509.4 496,4 482.4 467.6 460.9 455.0 450.1 446.2
North . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 168.8 170.9 168.6 166.1 164.2 162.5 160.9 159.1 158.5
South . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192.1 199.9 192.5 188.0 182.5 179.7 177.2 175.2 172.9
Rocky Mountains . . . . . . . . . . . . . . . . . . . . . . . . . . . 63.9 64.4 62.1 57.8 56.2 55.2 54,1 53.6 53.0
Pacific coastb . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . 74.5 74.2 73.2 70.5 64.7 63.5 62.8 62.2 61.8

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .....499.3 509.4 496.4 482.4 467.6 460,9 455.0 450.1 446.2

aoata for I g!jz and 1982 as of Dec 31, other years as of Jan 1
blncludes Alaska

SOURCE U.S Department of Agriculture, Forest Service,  Trends  (n Commercial Timberland Area In the Urr/?ed  States  1952.77, W(th Projecf(ons  to 2030 (Washington,
D C 1981), p 10
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tional forest acreage also declined by 8.2 mil-
lion acres as a consequence of wilderness des-
ignations and other administrative actions that
preclude timber harvesting. Most of the Forest
Service land that shifted to noncommercial
purposes was in the low productivity range (be-
tween 20 and 50 ft3/acre) and was thus of mar-
ginal value for timber production.

The greatest regional decline in commercial
forestland was in the South, the Nation’s fastest
growing region between 1970 and 1980,5 Here,
about 12 million acres were diverted to other
uses between 1962 and 1977 according to the
Forest Service. In particular, the South’s
“prime timberland” declined very rapidly—a
matter of special concern because of the
region’s importance to national timber sup-
plies. Between 1970 and 1977, the decline was
about 6 million acres—a 10-percent reduction
in the region’s prime acreage in 7 years, Loss
of prime timberland apparently exceeded the
region’s total timberland loss for the period,
which was 4.7 million acres, because some
poorer quality land reverted to forest during
the same timeframe.

Shifts between agriculture and forestry prob-
ably will continue to be the major factor influ-
encing forestland acreage, although the extent
is unclear. Rapid changes in agricultural land
requirements have made it extraordinarily dif-
ficult to project long-term interactions between
forestland and cropland. Projections made in
the 1960’s and early 1970’s, when grain sur-
pluses were common, assumed that cropland
needs would decline due to improved yields
per acre. During the 1970’s, however, ex-
panded world demand for U.S. food, together
with the lifting of farmland set-aside programs
by the Federal Government, led to a very rapid
expansion of cropland. Projections by the U.S.
National Agricultural Land Study (NALS)
made in 1979-80 assumed that cropland re-
quirements would expand rapidly and would
accelerate conversion of forestland to agricul-

5For discussion of southern land use conflicts and their rela-
tionship to the forest products industry, see Robert G. Healy,
“Land in the South: Is There Enough to Satisfy Demands, ” Con-
servation Foundation Letter, September 1982; and Schenartz,
“Dynamics of Land Use Change, ” op. cit.

tural use. Specifically, NALS concluded that
most of the 31 million acres of forestland that
have a high or medium potential for crop pro-
duction could be cleared and converted to crop
use by 2000, G Most of this converted land
presumably would be commercial forestland,
and two-thirds of it would be located in the
South, Some agricultural land reverts to forest
each year, but generally is not stocked with
commercially important species.

Since the NALS study was published in ear-
ly 1981, the agricultural situation has again
changed dramatically. In the 1980-82 period,
enormous grain supplies similar to those of the
1960’s developed once more, and the Reagan
administration instituted a payment-in-kind
(PIK) cropland set-aside program for eligible
farmers. In 1983, under the PIK program, agri-
culture activities on 82 million acres of crop-
land will be restricted to eligible conservation
uses during the growing season.

Urban and other developmental uses such as
water reservoirs also will affect the forestland
base. For the first time in memory, populations
in rural areas grew at a faster rate than in met-
ropolitan areas between 1970 and 1980, chief-
ly as a result of in-migration of people to non-
metropolitan counties. This shift occurred in
all regions of the country, including high wood
production areas.

Out-of-Date Forest Surveys

Forest Service acreage estimates are based
on periodic State forest surveys, which, at the
time they are taken, are the most reliable and
consistent sources of information available,
However, because they are conducted in indi-
vidual States only on an average of every 12
years, many surveys are out-of-date by the time
they are used to assess nationwide trends; this
was the case in 1952, 1962, 1970, and 1977.

The 1977 national estimate of commercial
forestland, used for the 1980 assessment re-
quired under RPA and for subsequent analyses

“U.S. N a t i o n a l  A g r i c u l t u r a l  I,ands  Study,  Fjnal  Report
(Washington, 11. C,: U.S. Government Printing Office, 1981),
pp. 8-10, p, 13.
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of timber supply and demand trends, exempli-
fied this timing problem. In 1977, the most re-
cent forest survey had been conducted prior
to 1970 in 22 States. The Forest Service re-
ported some of these estimates without change
in compiling its 1977 data; in other instances,
revisions were made, but these were riot based
on field data and consequently carry a higher
likelihood of error, Forest surveys completed
after 1977 show important differences with the
acreage figures issued in 1977.

Budgetary and political constraints underlie
the Forest Service’s difficulty in increasing the
frequency of forest surveys. Congress, through
the Forest and Rangeland Renewable Re-
sources Research Act of 1978 (Public Law
95-307), recognized that adequate information
was a key component of RPA planning. While
Congress initially provided expanded funding
for surveys, current budget cuts may slow the
survey schedule again. To overcome some of
the scheduling problems, in some States, the
Forest Service and State agencies have coop-
erated in producing “midcycle updates. ” An-
other option would be to give greater survey
priority to the most important timber produc-
ing States and to those where rapid changes
in inventories and acreage are expected.

Soil Conservation Service Estimates
of Non-Federal Forestland

In addition to the Forest Service, SCS also
compiles data on non-Federal forest area. SCS
does not distinguish between commercial and
noncommercial forestland, in contrast to the
Forest Service. SCS’s estimate of non-Federal
forest  area in 1977 was 74 mil l ion acres
less than the Forest Service’s estimate for the
same year. Both figures were reported to Con-
gress by USDA in 1980. The higher Forest Serv-
ice estimate was part of the 1980 assessment
required by RPA, while the lower SCS figure
was reported in the 1980 assessment for the
parallel Soil and Water Conservation Act.

The two USDA agencies are working to re-
solve this discrepancy and have agreed to use
common forestland acreage figures in future
assessments.  Nevertheless,  the situation
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demonstrates some of the difficulties in pro-
viding decisionmakers with accurate national
level data on natural resources,

According to the Forest Service, non-Federal
forestland amounted to 451 million acres, in-
cluding noncommercial forestland, in 1977.
According to SCS, which does not distinguish
between commercial and noncommercial for-
estland, only 377 million acres were non-
Federal forestland in 1977.7

Nearly half the difference is attributable to
the fact that SCS classifies some transitional
forest-range ecosystems as rangeland, while the
same land is called forest by the Forest Service.
As much as 35 million acres of transitional land
may be involved, according to a report pre-
pared for the U.S. National Agricultural Lands
Study in 1980. 8 Most of this land would not be
considered commercial forestland by the For-
est Service’s definition.

Additional differences are attributable to the
fact that SCS includes more forestland in its
“urban or built up” classification than does the
Forest Service, and some land may be classified
as native pasture by SCS but forestland by the
Forest Service. The timing problems associated
with uniform reporting of Forest Service data
at a given date may partially explain some of
the difference. The 1967-77 period witnessed
major land use changes in agriculture and
development that could be expected to affect
forestland, and Forest Service estimates may
not fully reflect these. The 1977 SCS inventory
data, on the other hand, was compiled in a
2-year period and estimates were based solely
on field data, Several technical difficulties have
been identified with the SCS field data, how-

7U. S. flepa  rt ment o f Ag ric u] tu re, E’o rest Ser\ ic e, ,411 Assess-
ment of the Forest and Range land S’itua tjon in the 1‘nited .States

(Washington, I), C.: U.S. Government Printing office, Januar}
1980), table 2.3, p. 35; U.S. Department of Agriculture, Soil and
Water Resollrces  Conser\atjon  Act of 1980 Appraisal Part I
(Washington, D. C,: [J,S, Government Printing Office, 1981), p.  49.

8F. rnest  McGill, Allen H idlebaugh,  and Joseph Yovino,  “Federal
Data on Agricultural Land Use, ” Agricultural  bind A\ail;ibili-
ty: Papers in the SupplJ and Demand for Agricultural Lands  in
the United  States, prepared for the L1. S, National Agricultural
I,ands  Study and printed for use of [J, S. Senate Committee on
Agriculture, Nutrition, and Forestry, [Washington, D. C.: U.S.
Government Printing Office, July 1981), table 1, p. 246.
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ever, which may have resulted in overstate-
ment of the magnitude of shifts in land use dur-
ing the 1970’s.

As this report was going to press, the two
agencies appeared close to reconciling key dif-
ferences associated with their 1977 estimates. *

Anticipated Further Declines in Forest Acreage

To estimate long-term timber supplies, as-
sumptions must be made about the amount of
forestland that will be available in the future.
Predicting future land use trends is still little
more than guesswork. The magnitude of recent
trends affecting forestland, such as increased
diversion of forestland to agriculture and de-
velopmental uses, was not anticipated by ana-
lysts in the 1960’s. Current analysis is equally
subject to uncertainty.

There is little surety that the dramatic land
use changes that occurred in the 1970’s will be
repeated. The 1981-82 recession,  which
brought slumps in housing demand and slack-
ened growth in world markets for U.S. food,
presumably has reduced conversion pressures
on forestland. If agricultural surpluses keep
mounting, forestland acreage could begin to in-
crease as agricultural land is retired from pro-
duction. Such land, if allowed to naturally re-
vert to forest, probably would be poorly stocked
with commercial tree species. However, if gov-
ernment programs such as the soil bank of the
late 1950’s and early 1960’s were reinstituted,
planting of commercial species on land that is
now cropped could result.

Based on trends through 1977, it is reason-
able to assume that forestland will continue to
be diverted to other uses. The Forest Service
projections used in modeling long-term timber
supplies show commercial forestland declin-
ing at a net average rate of about 700,000 acres
annually over the next 50 years. This projected
36 million acre net decline would reduce the

*Shortly after OTA released a review draft of this assessment,
the Forest Service and the Soil Conservation Service moved
rapidly to resolve their differences. Agreed upon statistics for
State by State and national non-Federal forestland acreage were
expected to be released shortly as the report went to press.

commercial forestland base by about 7.5 per-
cent from what it was estimated to be in 1977.9

The Forest Service anticipates that most of
the decline would result from conversion of
private nonindustrial lands to other uses. Com-
mercial land on national forests would decline
slightly due to wilderness designations, while
commercial industry lands would increase
somewhat. All regions of the country would ex-
perience a decline in commercial forest, but
the most significant decline would be in the
South (table 25).

The projected decline is less than half the rate
of decline measured by the Forest Service in
the 1962-77 period, but it is consistent with the
longer term trend seen in Forest Service sta-
tistics between 1952 and 1977. There are some
technical difficulties with this projection due
to the out-of-date information used in the 1977
baseline data. Recently completed State sur-
veys in Arkansas and Michigan, for example,
show that 1977 RPA forestland acreage projec-
tions in those States were overstated. The 1978
survey in Arkansas showed that commercial
forest acreage in the State had already declined
to the level that had been projected for 2010.10

Arkansas’ 1977 projection was based on the
State’s 1969 survey, but Arkansas forestland
was greatly affected by expanded soybean pro-
duction in the mid-1970’s, a change apparent-
ly not incorporated into 1977 projections. The
preliminary 1980 Michigan forest survey data
shows present commercial acreage to be about
what was projected for the period from 2010
to 2020. 11

Close monitoring of forestland acreage i s
needed in the coming years. A revived econo-
my coupled with potential renewed growth in
agricultural exports could produce a more
rapid decline in commercial forest acreage

9Wall, Trends in Commercial Timberland Areas in the United
States, op. cit., p. 9.

IOThe  projected  ]eVel of decline, based on 1969 data, is in Ibid,
p. 17, The new survey is in William W, S. Van Hees, Arkansas
Forests: Trends and Prospects, Forest Service Resource Bulletin
SO-77 (Washington, D, C.: Government Printing Office, 1980).

Arkansas forests declined 9 percent between 1969 and 1978.
llclted in W, B r a d  S m i t h , “Michigan Forest Inventory

Fieldwork Completed,” Northern Logger and Timber Processor,
April 1982, pp. 20-22.
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than has been projected. If the 1962-77 t rend
extended through the year 2000, commercial
acreage would decline by 41.4 million acres
rather than by the projected 21.5 million acres.

Availability of Commercial Forestland
for Intensive Management

Merchantable trees eventually may be har-
vested from most commercial forestland. As
a practical matter, however, only part of the
forestland base is worth special management
treatment. Since some lands are better suited
for such investment than others, the issue has
arisen on how to direct limited public incen-
tives and private investment capital to acreage
offering the most cost-effective intensive man-
agement opportunities.

Factors affecting a tract’s suitability for in-
tensive management include:

●

●

●

●

●

●

management profitability;
parcel or stand size;
market proximity;
landownership objectives;
accessibility; and
site specific variables such as natural pro-
ductivity and slope.

To demonstrate the information systems
needed to portray the interaction among these
factors, OTA asked the Forest Service’s South-

east Forest and Range Experiment Station to
screen its data on private nonindustrial com-
mercial forestland. The Southeastern Station
operates the Forest Information Retrieval Sys-
tem (FIR)—a sophisticated system that is able
to cross-reference inventory data for the five
Southeastern States on local, county, State, and
regional levels without double-counting acre-
age. Low productivity, lack of accessibility, and
other factors were assumed to limit the feasi-
bility of tree planting and silvicultural ac-
tivities. Although these factors are likely to im-
pede intensive management activities, the spe-
cific criteria chosen (such as exclusion of tracts
of 10 acres or less) are somewhat arbitrary and
may not necessarily preclude economical man-
agement in all circumstances.

Of the 64 million acres of private nonindus-
trial lands in the region, only 34 million acres
were not affected by the selected management-
constraining factors. The 30 million acres of
affected lands currently contain 40 percent of
the region’s PNIF softwood growing stock and
50 percent of the hardwood growing stock.
This land can be expected to provide timber,
but silvicultural activities on the affected lands
would presumably be less cost effective than
investments on nonaffected lands (table 26].
The FIR analysis does not include ownership
objectives or financial 1 imitations on manage-
ment and therefore is not a complete picture

Table 26.—Screening of Land-Related Management Constraints on
Private Nonindustrial Forestland in the Southeast

Maximum PNIF discount Residual

Commercial Growing-stock volume Commercial Growing-stock volume
forest (thousand cubic feet) forest (thousand cubic feet)

Step Descript ion (acres) S o f t w o o d  H a r d w o o d (acres) So f twood Hardwood

1 Total area and volume — — — 87,999,537
2 Minus public and forest industry holdings — — — 64,089,209
3 Minus remaining stands on poor sites

(site 5) 10,523,496 3,289,981 3,666,237 53,565,713
4 Minus remaining stands 10 acres or less 14,673,950 8,557,411 7,429,750 40,936,396
5 Minus remaining stands that are

inaccessible 668,975 298,788 804,547 40,512,090
6 Minus remaining stands with difficult

operabiIity 6,857,375 2,383,606 7,663,517 36,434,599
7 Minus remaining stands in strips,

stringers, and strands 4,017,883 1,582,757 5,259,451 33,787,967
8 Minus remaining stands that are poorly

stocked 12,696,671 1,998,743 3,142,848 28,890,905
SOURCE Data and table provided by the U S Department; of Agriculture, Forest Service, Southeastern Forest Experiment Station

49,040,888
34,670,624

31,380,643
23,516,864

23,330,665

22,036,160

21,099,625

20,188,588

53,279,042
40,649,933

36,983,696
30,072,922

29,384,892

23,959,028

20,184,492

18,826,225
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of the factors needed for a comprehensive as-
sessment.

The screening described illustrates the capa-
bilities of advanced information systems to) pro-
vide refined data about forestland management
opportunities. Broader application of such
systems could provide decisionmakers with a
more realistic picture of feasible goals both
regionally and nationally.

A better national assessment of the manage-
ment potential of U.S. forestland ultimately
may require a modified conceptual framework
as well as additional data. One possibility, pro-
posed by resource economist Marion Clawson,
would be to incorporate economic and envi-
ronmental considerations into site class desig-
nations. 12  Three classes of commercial forest-
land could be established:

1.

2.

3.

Class A—lands capable of producing at
least 85 ft3/acre per year in natural stands,
able to yield a lo-percent return on man-’
agement investments in real terms, and
posing no serious environmental prob-
lems;
Class B—50 to 85 ft3/acre/year, less than
lo-percent return on investment, and no
serious environmental problems; and
Class C—less than 50 ft3/acre/year, and/or
serious environmental or other constraints
that would preclude commercial opera-
tions. Other analysts have proposed simi-
lar classification systems, although the
specifics differ.

The growing importance of fuelwood also
points to a need to redefine commercial for-
estland. In some areas, rising fuelwood use has
increased demand for wood growing on lands
that are marginal for producing industrial
roundwood. In the Southwest, for example,
large areas of pinyon-juniper classified as non-
commercial are being utilized for energy pro-
duct ion.13 Hence, it may be necessary in the

1’Marion  (~liilvs{)n,  “An Economic: Classification of U.S. ‘Com-
mt>r[ ial’ Fores ts”  /(Jurna/  (Jf’ Forestr~,  Noirember  1 9 8 1 ,
1)1). 727-730.

“Stx! hl i(; hael [,. Samue]s  and Julio 1,, Betancourt,  “Modeling
[ ,ong-rl’erm  Effects  of  F’uclwood Har\ests in l)in}ror~-Jul]i[jcI
W()(dlands,”  Er]~rir(~r]n](!r]till hfiinagement,  ~ol. 6, pp. 505-575,
for (Iis(:ussion.

future to take into account both industrial and
nonindustrial commercial uses for wood when
assessing commercial forestland.

Growing Stock Volumes

The Forest Service estimated that commer-
cial growing stock* in 1976 amounted to over
710 billion ft3. l4 Softwood species, currently
preferred for most high-volume wood uses,
comprise about two-thirds of the stock; hard-
woods comprise one-third.

About half the softwood volume is in the
Pacific coast region; the South and the Rocky
Mountain areas each have about one-fifth of
the softwood growing stock, while the North
has about 10 percent (fig. 24), Over 90 percent
of the hardwood stock is in the Eastern United
States—half in the North, 40 percent in the
South. The South, therefore, has a high propor-
tion of both hardwood and softwood volumes.
Even though only one-fifth of the Nation’s
standing softwood volume is in the South, the
region accounts for more than half the annual
growth of softwoods.

ownership of inventories varies significantly
by region. About 56 percent of the softwood
inventory is in public ownership, primarily in
the old-growth stands of the western national
forests. The forest products industry current-
ly owns relatively small volumes of sawtimber
in the Pacific Northwest, because most old-
growth has been cut; many of these harvested
areas now support rapidly growing second-
growth stands, Most growing stock in the
South is located on private nonindustrial lands
and a lesser amount on forest industry lands.

Current efforts to manage forestland are
aimed primarily at increasing the area in soft-
wood species or in reducing the hardwoods
among existing softwood stands. Emphasis on
softwood management is largely a function of
the higher demand for softwood timber, the
resulting higher value of such wood and pro-
jections of its increasing economic scarcity.

* Net volume of live sawtim~er and ~c)letimber trees from the
stump to a minimum A inch top c)f the central stem or to the
first limbs.

laAna]~~sjs  of the Timber Situation, op. cit., p. 182.
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Figure 24.— Timber Inventories by Region, 1976 (billion cubic feet)
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SOURCE U S Department of Agriculture Forest Service  An Ana/ys(s  of the  T/rnber S/tuaf/on  (n  the  United  States  1952-2030 (Washington, D C U S Government Print.
In g Off Ice, 1982), p 158

Much less attention has been given to hard-
wood management because hardwood growth
in general greatly exceeds removals. Desirable
and undesirable hardwood species may be in-
termixed in a stand, thus complicating harvest-
ing and processing, In many hardwood forests,
“high grading’’—removal of high-value trees—
has left mature stands of hardwood species that
are currently undesirable from an industrial
perspective.

Growing stock volumes comprise only part
of the potentially usable woody biomass in
forests. Nongrowing stock sources–limbs,
tops, and rotten and small trees—currently ac-
count for 7 percent of softwood and 14 percent
of hardwood industrial wood supplies and also
are important for fuelwood. Technological ad-

vances in harvesting such as whole tree chip-
pers that convert the entire above-ground por-
tion of trees into chips, may expand the impor-
tance of nongrowing stock sources of wood,
as may fuelwood demands and manufacturing
processes able to use wood chips,

In 1980, the Forest Service established a Na-
tional Tree Biomass Compilation Committee
to gather more precise information about
potentially usable above-ground woody bio-
mass [growing stock plus nongrowing stock
wood). Preliminary national estimates of tree
biomass were issued in late 1981 15 (fig. 25) .

1‘[ 1.S.  D e p a r t m e n t  of A g r i c u l t u r e ,  Forest  Ser\rice,  ‘1’ree

ll;omas.s--,~ State  of the ,4rt Compilation. General Technical
Report \lrO-33 (M’ashington, II, C.: U.S. Government Printing Of-
fice, No\cmber 1981),



158 Ž Wood Use: U.S. Competitiveness and Technology

Figure 25.— Biomass on Commercial Forestland

A

Softwoods Hardwoods

merchantable tops and branches merchantable tops and branches
Growing stock Growing stock Rough and rotten Rough and rotten

Small trees

SOURCE Derived from US  Department of Agriculture, Forest Service,  Tree B/ornass-A  Stafe  of
(Washington, D C U S Government Printing Office,

Because of economic constraints, as well as
possible harm to soil, wildlife, and future tree
growth, however, only a portion of the non-
growing stock biomass actually could be uti-
lized.

Resource Implications of Increased
Wood Fuel Demand

The effects of the recent growth in demand
for wood fuel (discussed in detail in ch. IV) on
the Nation’s forest resources are difficult to
predict, Continued growth in wood fuel con-
sumption presents both opportunities and
problems for timber management,

It is clear that supplies of woody biomass in
domestic forests could sustain higher levels of
fuelwood use than at present without affecting
industrial wood supplies, The Office of Tech-
nology Assessment’s 1980 report, Energy From
Biological Processes, concludes that the biolog-

1981), p 5

ical capacity exists to produce between 4 and
10 quadrillion Btu (Quads) of energy per year—
two to four times current levels—mostly
through utilization of wood wastes, logging res-
idues, dead wood, management thinning, etc,16

The Forest Service’s 1981 biomass inventory
also showed large quantities of potentially
available biomass that could be utilized without
affecting merchantable portions of trees.

Fuelwood for residential use already has re-
emerged as an important timber crop in some
areas. A sustained market for residential
fuelwood could have positive effects on in-
dustrial wood supplies if properly managed. It
could stimulate timber stand improvement ac-
tivities on private nonindustrial forests, for ex-
ample, because trees of little current commer-
cial value are often suited for fuelwood. This

la~nergy  ~ro~ Biological  Processes (Washington, D. C.: U.S.
Congress, Office of Technology Assessment, OTA-E-124,  1979),
p. 24.
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could enhance growth of the remaining trees
by reducing crowding, an important problem
on some forestland. Harvesting residues,
which are normally left behind in the forest
where they can increase the cost of regenera-
tion as well as create fire hazards, are now
sometimes removed for fuel.

However, there are no guarantees that fuel-
wood harvesters will confine their removals to
trees that are of little value to the forest prod-
ucts industry. In some areas, markets for fuel-
wood already are stronger than for industrial
roundwood. Many fuelwood harvesters may be
unconcerned about restricting removals to
nonindustrial timber and may harvest trees
that are more valuable as nonfuelwood. This
is less likely to be a problem with high-value
mature trees than for young trees that could
provide high-value forest products if left to
mature.

In addition, a large number of inexperienced
fuelwood harvesters could exacerbate environ-
mental damage to forestlands, Improper har-
vesting can result in increased water pollution,
soil erosion, and damage to fish and wildlife
habitat. Only about 12 percent of homeowners
who cut fuelwood from their own land in 1981
consulted a professional forester, according to
the Forest Service. l7

Clearly there is a need for more information
about fuelwood use and its ramifications for
forest management, Current levels of residen-
tial fuelwood use (40 million to 43 million cords
annually) are several times higher than esti-
mated by the Forest Service for 1976 (6 million
cords per year) and greatly surpass levels ini-
tially projected for 2030 (26 million cords). Al-
though a Forest Service Forest Products Lab-
oratory study, to be published soon, has im-
proved the understanding of key aspects of res-
idential fuelwood harvesting (see box F), it is
not yet clear what proportion of residential
fuelwood is coming from commercially impor-
tant forestland or what kinds of trees (industrial

quality, nongrowing stock, or rough and rotten
trees) predominate in fuelwood harvests.

Nontimber Values of Forestland
Domestic forestland serves a wide variety of

uses in addition to timber production (table 27).
These uses include watershed and soil protec-
tion, fish and wildlife habitat, grazing, land-
scape esthetics, and recreation. Also, signifi-
cant energy and mineral resources are found
on domestic forestland, both public and pri-
vate.

Conflicts between timber production and
other land uses, such as wilderness preserva-
tion, are unavoidable to some extent. Commer-
cial timber management and harvest necessari-
ly disturb natural forest ecosystems, although
the degree of disturbance varies greatly de-
pending on the practice used, site conditions,
and the care that is taken to minimize harm.
For example, silvicultural application of her-
bicides, pesticides, and fertilizers, if not prop-
erly done, can adversely affect water quality,
fish, and wildlife. Timber harvest and associ-
ated logging roads and skidding activities dis-
turb the soil and often lead to increased soil
loss and sedimentation of streams, at least tem-
porarily, Erosion problems may continue if
s tand regenerat ion is  not  accomplished
promptly. Stand conversion to different species
also radically alters the previous natural eco-
system.

Interactions among the various objectives of
forest management are often complex. Some
land uses such as grazing can interfere with
timber growth if improperly handled, but are
compatible with timber production if precau-
tions are taken. Timber production can im-
prove some kinds of wildlife habitat by produc-
ing increased forage after harvest, but other
kinds of wildlife, such as those that are depend-
ent on mature forests for habitat, may be ad-
versely affected. I n general, however, forest-
lands can be managed to produce a mixture of
economic and noneconomic values important
to society even though some tradeoffs cannot
be avoided.

Multiple use management has long been a
key tenet of national forest policy and also is
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Box F.—Wood Fiber for Fuel

Fuelwood (or firewood), once the primary source of heat for American homes and businesses,
was relegated to footnote status in most government energy reports prior to the 1973 oil embargo.
The post-embargo rise in fuelwood use was so rapid that adequate estimates of residential fuelwood
consumption were not available until surveys were conducted in 1980-81 by the Forest Service
and the Department of Energy. The unexpectedly high levels of fuelwood use in the last few years
raise significant forest management issues and are intensifying competition between homeowners
and the forest products industry in some areas.

The following are among recent findings related to wood fuel:

●

●

●

●

●

●

●

●

●

According to preliminary statistics prepared by the Forest Service Forest Products Laboratory,
residential fuelwood usage during the 1980-81 heating season amounted to 42.1 million cords.
By contrast, the total forest products industry harvest of pulpwood in 1979 amounted to
86 million cords.
Thirty million cords of the residential fuelwood was self-cut by the user; the rest was ob-
tained from mill residues or purchased. About 27 percent of the self-cut wood came from
industrially merchantable trees. It is not known what proportion of the mill residues or pur-
chased cordwood came from industrially merchantable trees.
Millions of Americans are now harvesting wood for residential fuel. Some 3.9 million
households cut fuelwood from their own land. In addition, 3.4 million other households cut
fuelwood from private land they do not own.
An estimated 12 percent of those who cut from their own land stated that they cut their
wood based on the advice of a professional forester.
About 11 million cords of residential fuelwood were acquired, averaging 1.5 cords per pur-
chase, at $85 per cord. Variations in both volume and price paid were great, with those buy-
ing larger quantities paying less per cord, and those buying smaller quantities (less than a
third of a cord), reportedly paying typically more than twice the average—$193 per cord.
Fuelwood permits for national forests have increased tenfold in the last 10 years, and legal
removals have increased from 400,000 to 4 million cords. National forest administrators are
trying to manage fuelwood harvests, but there are severe problems with fuelwood thefts.
The number of reported thefts increased over sixfold between 1971 and 1980, and these thefts
are considered one of the top three law enforcement problems in the National Forest System.
Wood fuels are beginning to be utilized by commercial and industrial establishments that
are not part of the forest products industry. A recent nationwide study which compared
wood-fired systems to energy production based on other fuels has found that wood energy
systems are in many cases economically attractive. Wood fuels are particularly competitive
in the South, the Northeast, and the North Central region, especially for residential and small
industrial applications.
A recently released American Paper Institute study concluded that the burning of waste paper
in municipal powerplants will present major competition for recyclable fiber (now account-
ing for 25 percent of the fiber requirements of the paper industry) in coming decades. Waste
paper exports, which constitute a major share of U.S. wood fiber exports, also maybe af-
fected if municipal burning accelerates.
International trade in wood fuels, long thought impractical, is now being contemplated
seriously in some areas. Shell International reportedly expects trade in densified wood fuels
to develop in the Far East. And Minnesota and the Seaway Port Authority of Duluth are
examining the prospects for exporting wood fuels from that State.
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Table 27.—Classification of Renewable and Nonrenewable Resources

Resource Kind of management required

Herbage (livestock) Intensity of grazing must be balanced with
annual growth

Fish and wildlife Varies with species that are desired. Habitat
must be protected, created, or enhanced
for the species desired

Endangered species (alive) Critical habitat must be protected,
enhanced. or created

Water Control sources of pollution, some
modification of quantity possible by
manipulating vegetative cover

Timber Replanting unforested areas, silvicultural
practices to increase growth rates

Landscape esthetics Varies with values and objectives, in relation
to timber harvest generally involves
restriction of harvest in areas of high
recreation use, reduction in size of clear
cuts

Wilderness Withdrawal from other consumptive uses,
restriction of use intensity to preserve
wilderness condition

Soils and watersheds Protection and preservation

Minerals Control rate and efficiency of use
Endangered species Generally none, unless possible to

(extinct) reestablish species through genetic
breeding

SOURCE Off Ice of Technology Assessment
—

Time required to replenish consumptive use

One year

Generally less than 10 years

Preservation of habitat requires no time,
creation of habitat may take a few years to
hundreds of years

Generally less than 10 years unless the
hydrologic balance has been drastically
disturbed

Thirty to over a hundred years

Tens to hundreds of years (higher end to
establish wildernesslike esthetics

Usually hundreds of years to reestablish
once wilderness environment has been
disturbed

Thousands to tens of thousands of years to
reestablish equilibrium after drastic
disturbance

Millions to hundreds of millions of years
New species may evolve to replace niche

left by extinct species, but the loss of the
gene pool is usually irreversible

Photo credit: U.S. Forest Service

Tree plantation can help prevent erosion while also providing landowners with income This farm was badly gullied
by erosion before Ioblolly pine plantings were begun in the mid-1 940’s on the hilI sides. By the early 1960’s, the owners

were able to harvest some of the pine for pulpwood
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applied in some other Federal, State, and local
forest systems. The Forest Service’s RPA as-
sessments call for increased production of both
timber and nontimber resources from national
forest lands.

Lands owned by the forest products industry
and by some States are managed primarily to
produce timber, but other objectives such as
wildlife and recreation also may be included.
Multiple use resource management is less often
a goal of private nonindustrial landowners, but
they too have numerous opportunities for it,
For example, less than 15 percent of eastern
forestland with grazing potential is now being
grazed, according to the SCS. The recreational
potential of private acreage also is far greater

than is currently realized. In a limited number
of cases, forests can serve pollution control ob-
jectives, such as in the application of treated
sewage sludge to forestland. When properly
conducted,  s ludge applicat ions enhance
growth by providing important plant nutrients
without appreciable environmental damage or
health hazards.

Some forestland functions are difficult to
quantify in economic terms, The importance
of the forest in hydrologic regimes and in
minimizing soil erosion has been understood
for over a century. Many of America’s most
scenic areas are forested, Designated wilder-
ness areas, most of which are on Federal lands,
are cri t ical  for  recreation and scientif ic
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research and increasingly are being recognized
both as a national and global heritage of im-
measurable long-term value.

Because of wide variation in site conditions,
it is hard to generalize about the nationwide
or regionwide effects that increased timber
production would have on other forestland val-
ues. In the 1980 RPA assessment, the Forest
Service introduced a model to show some of
these interactions (table 28). An important

characteristic of the model is that it permits dif-
ferent assumptions to be used about resource
management while quantifying potential ef-
fects on other resources. A more refined model
is expected to be used in the 1985 assessment.
Such efforts, by developing realistic portrayals
of future effects on domestic forests of in-
creased timber production, can help decision-
makers understand resource tradeoffs.

Table 28.—Multiresource Interactions in the Southeast Resulting From
Meeting Projected Timber and Range Grazing Demands

Item Units 1977 1985 1995

Projected demands:a

Softwood timber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hardwood timber . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Range grazing ., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Resource use and environmental effects:
Dispersed recreation use . . . . . . . . . . . . . . . . . . . . . . . .
Herbage and browse . . . . . . . . . . . . . . . . . . . . . . . . . . .
Wild ruminant grazing . . . . . . . . . . . . . . . . . . . . .
Water yield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Sediment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Storm runoff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Intensity of land resource used:
National Forest Iands:b

Extensive usec . . . . . . . . . . . . . . . . . . . . . . . .
Intensive usec . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Other Federal lands:
Extensive usec ... ... . . . . . . . . . . . . . . . . . . . . .
Intensive usec . . . . . . . . . . . . . . . . . . . . . . . . . . . .

State and private lands:
Extensive usec . . . . . . . . . . .
Intensive usec . . . . . . . . . . . . . . . . . . . . . . . . . . . .—

Billion cubic feet
Billion cubic feet
Million animal unit months

Percent change from 1977
Percent change from 1977
Percent change from 1977
Percent change from 1977
Percent change from 1977
Percent change from 1977

Percent of area
Percent of area

Percent of area
Percent of area

Percent of area
Percent of area

—
—
—

—
—
—
—
—
—

89
11

98
2

78
22

2.42
1.01

18.10

10.1
6.0

-0.3
0.4

89.0
0.3

77
23

91
9

70
30

3.06
1.35

21.50

-4.0
16.0

2.0
1.0

116.0
0.1

72
28

89
11

65
35

aprojected  demands as shown In the review draft of the 1 ~ RPA assessment
bln this  mult!resource  interaction analys!s  the areas recommended for wilderness or further planning by the RARE II process were considered wilderness
cThe land resource  use ,s said t. be intensive If one or more of the timber, range, or wildlife activities Of the resource management  oPt ions are intensive Timber  ‘C”

tlvltles are defined  as Intensive if Intermediate treatments between regeneration and harvesting are conducted Range acttv!tles  are defined as Intensive If practices,
mal nly species conversion, are made to maximize I Ivestock  forage production Wildllfe  activities are defined  as Intenswe  if vegetative man!pulatlon  practices are undertaken
to Improve  wlldllfe habitat  If none of the three activities are !ntens!ve,  the use IS considered extensive

SOURCE Adapted from An Assessment of  (he Forest  and Rangeland  S/tuation  In the Urrlfed  Sfafes  (Washington, D C U S Department of Agriculture, Forest Service,
1980) p 513

Ownership and Management of Forestland

Trends in ownership have an important bear- private nonindustrial forest owners (farmers,
ing on current  and prospect ive uses of “miscellaneous” individuals, and corporations
forestland. The Forest Service separates forest that are not part of the forest industry). PNIF
landowners into three basic categories: public land comprises 58 percent of all commercial
(Federal, State, local, and Indian), forest in- forests; industry lands 14 percent; and public
dustry (corporations or individuals who own lands the remaining 28 percent (fig. 26).
or operate a wood-processing facility), and
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Figure 26.—Ownership of U.S. Commercial Forestland, 1977

23 million acres
69 million a

Farmers
116 million acres

Other private
162 milIion acres

SOURCE U S Department of Agriculture, Forest Service, An Ana/ys/s  of the Timber  Situation In the  Unfted  Stafes  1952-2030 (Washington, D C U S Government Print.
ing Office, 1982), p. 121

Ownership composition varies significantly
by region. In the Western United States,
Federal and State Governments and the forest
industry, which collectively own over 75 per-
cent of the region’s forests, dominate. In the
Eastern United States, private nonindustrial
owners hold most of the forestland, although
forest industry holdings are large in Maine and
in the South. Federal holdings in the East may
be locally important, but constitute only 5 per-
cent of forested areas.

Timber harvest levels among ownership
classes are not a function of acres held (table
29). Forest industry lands—14 percent of com-
mercial forests— accounted for an estimated
31 percent of timber harvested in 1976, while
other ownerships provided less timber per
acre.

Nearly half (47 percent) of all U.S. timber
supplies in 1976 came from private nonin-
dustrial lands. In the East, however, PNIFs’
contributions to regional timber supplies are
far higher. Forest Service projections suggest
that the forest products industry will rely in-
creasingly upon these PNIF lands for wood. By
2000, according to the Forest Service, 54 per-
cent of the harvest will come from private non-
industrial sources (fig. 27). This represents
more than a 50-percent increase in roundwood
supplied from PNIF lands in 24 years.

Publicly Owned Forestland

About 28 percent of commercial forestland
is owned or held by Federal, State, or local
governments or kept in trust for Indian tribes.
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Table 29.—Roundwood Supplies and Acreage by Ownership Class

Percent of Volume
Million commercial harvested Proportion
acresa forest (million ft3) of harvest

1976 2000 1976 2000 1976 2000 1976 2000

Forest Service . . . . . . . . . . . . . . 88.7 80.4 18 17 1,987 2,555 14.9 14.9
Other public . . . . . . . . . . . . . . . . . . 47.0 46.5 10 10 982 1,219 7.7 7.1
Forest industry . . . . . . . . . . . . . . . . 68.8 72.2 14 16 3,890 4,141 30.7 24.3
Private nonindustrial forests . . . . 278.0 261.9 58 57 5,946 9,169 46.7 53.7

U.S.  to ta ls  .  . . . . . . . . . . . . . . . . .482.5  461.0  100 100 12,805 17,084 100.0 100.0
NOTE Survey data In 1981 shows fuelwood  consumption to be several times hfgher  than estimated for 1976, but II IS not known

what proporflon  of the fuelwood  consumed comes from commercial growing stock Harvest levels cited above for 1976
and projections for 2000, may underestimate historical and projected fuelwood  removals

aTo convefl  acres to hectares, multlply by O 4047.

SOURCES AdaDted  from An Analysis  of the Timber Sifuat/on  In the Unifed  States, 1952-2030 (Washlnqton,  D C U S Depart.
ment of Agriculture, Forest Service, 1982), p 158

Figure 27.— Roundwood Supplies by Ownership
Class; With Base Level Projections to 2030a
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aSupply  ad ta for 1952 1962, 1970 and 1976 are estimates of trend levels of
harvests and differ somewhat from Forest Service estimates or actual con
sumpl  [on Project on year supply data shows volume that would be harvested
given the assumptions made by the Forest Service

SOURCE Derived from the U S Department of Agriculture,  Forest Serwce,  An
Ana/ys/s  of  the  Timber  S/tuafion  in the  Unifed  States 1 9 5 2 - 2 0 3 0
(Washington, D C U S Government Printing  Off Ice, 1982), p 160

State and local governments hold about 30 mil-
lion acres forestland nationwide. In the Great
Lakes States, State and county forests are es-
pecially prominent, comprising one-fourth of
the region’s timberlands. Pennsylvania, Alaska,

and Washington also own sizable forests. Else-
where, State and county holdings may be im-
portant locally, but comprise a minor fraction
of regional timber acreage. Indian lands, about
6 million acres in total, are concentrated in
Oregon, Washington, and Arizona.

The Federal Government is by far the most
important public owner of forestland. It man-
ages more commercial forestland than any
other single entity, Its holdings—nearly 100
million acres in l977—amount to about one-
fifth of the commercial acreage in the country.
Ninety-five percent of the Federal holdings are
administered by the Forest Service, which
manages the National Forest System, and by
the Department of the interior’s Bureau of
Land Management. Other Federal agencies,
such as the Department of Defense, also have
commercial forest holdings, mostly located in
the East and generally small, In the Western
United States, where three-fourths of the Fed-
eral commercial timberland is located, Feder-
al holdings comprise 57 percent of the region’s
commercial acreage.

National Forests

Most of the National Forest System, admin-
istered by the Forest Service, is composed of
lands reserved by Congress from the original
public domain. Other portions, primarily in the
East, were acquired by purchase, exchange or
donation. Only about half of the land in na-
tional forests is commercial forestland. The rest
is rangeland, grassland, nonproductive forests,
and lands closed to timber production. Some
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national forest land has been closed to timber
production by Congress through wilderness
designation, and other land has been deferred
pending such designation. Some land also is
administratively closed for endangered species
habitat or recreation or because it is deemed
“unsuitable” (see box G).

In March 1983, the Reagan administration
stated that about 6 million acres of national
forest land were being considered for possible
sale as part of its asset management program.18

Further study of these parcels was announced;
actual sale may require congressional approval.

Most of the tracts were in isolated ownerships,
checkerboard patterns, special use permits,
and community expansion lands.

In 1977, the National Forest System con-
tained about 89 million acres of commercial
forestland or 18 percent of total U.S. commer-
cial timberland. Most of the commercial tim-
berland in national forests is located in the
West—41 percent in the Rocky Mountain re-
gion and 36 percent in the Pacific coast region.
The 23 percent in the East is divided about
equally between the North and South.

Several different laws govern Forest Service

1s”6  Million Acres of U.S. Forest Eyed for Sale, ” ‘A’-- ~’--’-- administration of commercial timberland o n
post, Mar.  16, 1983, P ‘8

Box G.—Basic

VVd311111~l UIl

national forests. The Multiple Use and Sus-

Forest Service Management Principles

Multiple Use-The Multiple Use and Sustained Yield Act of 1960 directs that all resource values
be weighed and tradeoffs made in making management decisions. It requires that economic fac-
tors be considered but not necessarily control management decisions. Also, management objec-
tives must preserve land productivity. The multiple use concept has proven difficult to implement
because Congress did not provide criteria for deciding between conflicting land uses. Lands that
are managed primarily for recreation, wilderness, wildlife habitat, or watershed may receive little
or no timber management treatment.

Sustained Yield–The principle of sustained yield is closely linked to the principle of multiple
use. The Multiple Use and Sustained Yield Act defines it as “the achievement and maintenance
in perpetuity of a high-level annual or regular periodic output. . . “ This relatively straightforward
concept is complicated in practice, because many different levels of sustained yield can be de-
fined for a given tract of land, depending on management intensity and the interval chosen for
“periodic output.” NFMA reaffirmed the concept of sustained yield (nondeclining even flow) but
also authorized the Forest Service to depart from even flow in order to meet “overall multiple use
objectives.” The act failed, however, to provide clear guidance as to what specific situations justify
such departures. Under a 1979 Presidential directive, departures are being assessed on some na-
tional forests through acceleration of planning.

Harvesting at the High Point of Forest Growth-NFMA affirmed the Forest Service’s existing
policy of setting timber rotation age at the point of maximum biological growth of a forest stand
(called “culmination of mean annual increment”). Such a policy maximizes the volume of timber
that is harvested, but financial maturity (the age at which economic efficiency would dictate harvest)
generally comes well before biological maturity. This policy has been criticized by economists and
the forest industry as being economically inefficient, but by law it remains a strong influence on
the formation of national forest management objectives.

Exclusion of “Unsuitable” Land From Timber Production-NFMA restricts timber harvest
on lands that have been identified as unsuitable for timber production based on physical, economic,
and “other pertinent factors.” It also directs that cutover lands be restocked within 5 years after
harvest and sets specific criteria for the choice of cutting method. NFMA further requires that
the reforestation backlog-which as of October 1, 1982, had been reduced from 6.1 million acres
in 1975 to 413,000 acres-be treated by 1985.
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tained Yield Act of 1960 (Public Law 86-517)
articulated a congressional policy that national
forests should be managed for “outdoor recrea-
tion, range, timber, watershed, and wildlife and
fish purposes, ”

The setting of land management objectives
for national forests is controlled by RPA and
its amendment, the National Forest Manage-
ment Act (NFMA) of 1976 (Public Law 94-585),
under the overall framework of multiple use
and sustained yield principles set forth in the
1960 act, RPA requires the assessment of all
forest and rangeland renewable resources in
the United States on a continuing basis and the
preparation of a 50-year renewable resources
program. These mandates were intended to
help Congress set a forest resource budget.

NFMA requires the preparation of manage-
ment plans under regulations consistent with
congressional guidelines, a lengthy and com-
plicated process. At the regional level, forest
plans are developed to establish general man-
agement objectives, standards, and guidelines.
At the local level, forestland and resource
management plans are drawn up for each na-
tional forest, using the regional standards and
guidelines to develop specific objectives and
prescriptions for planning units within the
forest. The first round of this new planning
process is still underway. As of March 1983,
individual plans for 18 out of 121 national
forests had been released in draft form; the re-
mainder are scheduled for completion in
1983-84. 10

Basic management principles set by Con-
gress provide a framework for planning and
managing the use of timber and nontimber na-
tional forest resources (see box G), Their im-
plementation limits timber management and
harvest levels in the interests of meeting other
resource management objectives. Harvests on
individual national forests generally cannot ex-
ceed a level which could be removed “annually
in perpetuity on a sustained yield basis. ”
However, temporary exceptions to this policy

19U.S.  Department of Agriculture, Forest Service L a n d
Management Planning Staff ,  personal  communication,
Washington, D. C,, Oct. 14 1982.

through “planned departures” are authorized
in some cases to achieve sustained yield objec-
tives, In 1979, the Carter administration called
for accelerated updating of plans on some na-
tional forests to increase sales of mature
timber. This process continues today.

The potential for producing more wood per
acre of allocated timber production land under
Federal laws is substantial, An important lim-
itation to more intensive management, how-
ever, is budgetary constraints.

Bureau of Land Management Land

The Bureau of Land Management (BLM) was
created in 1946 to administer Federal Govern-
ment properties that were never disposed into
private ownerships or set aside for special uses.
Nearly all of these are in the West,

BLM manages 5.8 million acres of commer-
cial timberland, About half of this is original
public domain lands. The other half is the so-
called “O&C” lands, located in western Ore-
gon, This acreage is the remains of a land grant
that was revested by Congress in 1866 when
a railroad failed to comply with the terms of
its grant. The O&C lands are BLM’s most pro-
ductive and are among the most productive for-
estlands in the country.

Permanent objectives for BLM-administered
lands were not clarified until enactment of the
Federal Land Policy and Management Act
(FLPMA) of 1976 (public Law 94-579), FLPMA
directs that public lands, only 1 percent of
which are forested, be managed on a multiple
use, sustained yield basis, but the act does not
provide specific objectives for timber re-
sources. O&C lands are administered under
FLPMA and the O&C Act of 1937 (50 Stat. 875),
which name timber production as the major
ownership objective. In the event of conflicting
purposes, the O&C Act prevails.

In response to FLPMA’s mandate, BLM is
preparing Resource Management Plans for
each of its management units. These docu-
ments will combine in one environmental im-
pact statement, as required by the National En-
vironmental Policy Act of 1969 (public Law
91-l90), both land use allocations and specific

98-829 0 - 83 - 12
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guidelines on how lands will be managed. Six
factors must  be  cons idered  in  reach ing
decisions:

1.

2.
3.

4.

5.
6.

legislative and Department of the Interior
goals,
resource demand forecasts,
estimated sustained levels of the multiple
uses that may be obtained under existing
biological and physical conditions and dif-
fering management practices,
degrees of management intensity which
are economically viable,
opportunities to resolve public issues, and
degree of local dependence on public land
resources.

Thus, planning objectives for BLM-adminis-
tered forestlands, like those for the National
Forests, balance many different legislative
mandates.

Other Legislative Mandates for Federal Lands

Many other statutes related to environmen-
tal protection and the management and use of
public lands affect Federal forest management.
The  Nat iona l  Envi ronmenta l  Po l i cy  Act
(NEPA), for example, requires preparation of
environmental impact statements for Federal
actions that may significantly affect the en-
vironment, including some forest management
activities on Federal lands.

Another example is the Endangered Species
Act of 1973 (Public Law 93-205). The act pro-
tects endangered species on Federal lands by
prohibiting activities that damage their habi-
tats, and some view it as a potential major con-
flict with timber production on Federal forests.
Although about 200 threatened and endan-
gered species are listed by the Federal Govern-
ment, most have specialized habitats that cover
relatively small areas. Only a few species ap-
pear to have potential for serious conflict with
timber production. The grizzly bear and gray
wolf are two of them. The national forests are
considered to be of major significance in the
recovery of these species, because large por-
tions of their habitat—82 percent or 4,432,920
acres of the gray wolf’s, for instance—are on
national forest lands. In the Pacific Northwest,

efforts to protect the spotted owl may conflict
with timber production because this species re-
quires old-growth conifer stands for habitat. In
other national forest regions, there may be
cases where endangered species protection re-
duces Federal lands available for timber pro-
duction, but these areas are likely to be small
in relation to total national forest acreage
available for harvest.20

Another law, the Wilderness Act of 1964
(Public Law 88-577), also has been perceived
by timber interests as a threat to future wood
supplies. Although the act clearly has resulted
in substantial acreage being removed from pro-
duction, wilderness lands are generally below
average in productive potential. There are
presently 25.1 million acres in the National
Wilderness Preservation System, but only 40
percent of this land (10.2 million acres) is “pro-
ductive reserved land”- i.e., land that would
be called commercial forestland if it had not
been withdrawn from timber production. Table
30 shows the average productive potential by
Forest Service region of “productive reserved
land” included in existing wilderness areas.
Only Alaska and the Pacific Southwest have
wilderness with high productive potential, and
the acreages are relatively small. In four
regions, the average productive potential of
wilderness areas is less than 50 ft3/acre/year,
which often is considered the minimally ac-
ceptable cutoff point for economical timber
management.

In recent years, Congress has prohibited the
sale of Federal timber to companies who in-
tend to export it prior to processing. It also has
prohibited the sale of timber to purchasers who
use Federal timber to substitute for exported
unprocessed logs from private lands. The ra-
tionale for this restriction has been jobs. Con-
gress intended to encourage domestic process-
ing of the raw material to provide employment
for U.S. workers, implying that this benefit is
yet another objective of Federal forest manage-
ment.

ZO& discussed in J, Russell Boulding,  Federal Forests: An
Assessment of Their Management, Use, Potential Productivi-
ty, and Economic Significance, OTA contract report, June 1982,
p. 5-9.
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Table 30.—Regional Distribution of Productive Reserved Nationai Forest Lands
in Wilderness and Their Average Productive Potentiai, 1981

Productive reserved Average potential Regional productive
forest in wilderness production potential average

Forest Service region (millions of acres)a (ft3/ac/yr) b (ft3/ac/yr) b

Northern . . . . . . . . . . . . . . . . . 2.2 56 —
Rocky Mountain . . . . . . . . . . 1.5 43 63.7
Southwestern . . . . . . . . . . . . . 0.8 41 —
Intermountain. . . . . . . . . . . . . 1.8 40 —
Pacific Southwest . . . . . . . . . 0.4 78 90.8
Pacific Northwest . . . . . . . . . 1.2 42 —
Southern . . . . . . . . . . . . . . . . . 0.1 59 71.1
Eastern . . . . . . . . . . . . . . . . . . 0.8 56 62.3
Alaska . . . . . . . . . . . . . . . . . . . 1.4 109 —

Total . . . . . . . . . . . . . . . . . . 10.2
aTo convert acres to hectares, multiply by 0.4047
b To ~onvefi  ft,/ac  t. cumihgctares,  multiply by 007

SOURCE  Compiled by the Wilderness Soc!ety,  Washington, D C , from 1981 Forest Service Data

Forest Industry Lands

The forest industry owns land primarily to

produce commercial timber. About 69 million
acres were owned by the forest industry i n
1977. These lands on the average are natural-
ly more productive than lands in other owner-
ships, they generally are in larger tracts, and
they often are located near mills.

Forest industry landownerhip is highly con-
centrated, In 1978, the 90 largest firms owned
62 million acres of forestland—9l percent of
all industry-held acres.21 Nearly half (48 per-
cent) of the total was owned by just 17 com-
panies, with the half-dozen largest firms each
having holdings the size of Connecticut, Most
of the remaining 30,000-plus companies in the
lumber or pulp and paper sector either have
minor landholdings or none.

In addition to land they actually own, forest
products firms lease a substantial amount of
private property. Management activities on
leased land vary from minimal maintenance to
intensive timber management practices. Short-
term leases generally involve timber harvesting
but not management. Long-term leases, which
often do involve management, are an impor-

—.
illa}, O’ I,au~h]ln ancl Pad V, Ellefson, New Diversified En-

trants Among U.S. Wood Based Companies: A Study of
Economic Structure and Corporate Strateg~,  Bulletin 541-1982
(St. Paul, Minn.:  University of Minnesota Agriculture Experi-
ment Station, 1982), p, 18,

tant trend in the South, where nearly 6.7 mil-
lion acres are leased for 25 years or more.22

Leasing activities by the forest industry may
increase in the future, especially in those areas
where large mills require large timbersheds for
supplies.

The South contains more than half of the in-
dustry’s holdings. All but one of the southern
States have at least 1 million acres, and in each
of six of these States, the industry owns more
than 3 million acres.

In the West, where Federal forestlands dom-
inate, the major forest industry holdings are in
Oregon, Washington, and California, with
much smaller (1 million acres) but still signifi-
cant holdings in Idaho and Montana. In the
North, Maine alone contains nearly half of the
region’s industrial forestland. Most of the re-
maining northern industrial holdings are in the
Great Lakes States and in Pennsylvania and
New York.

The era of large-scale assembly of new forest
industry lands may be over. There are many
reasons for this, but possibly the most impor-
tant is the tremendous increase in land prices
in the 25 years following World War II.
Although price increases have moderated or

zzu, S, Department  of Agriculture, The Federal Rol~ iJI the COn-
serl’a tion  and .4 fanagemen  t of Prj\fa te A’on-jn  du $ tria  1
Forest]ands, Interagency Committee Report (Jt’ashington,  11. C.
U.S. Department of Agriculture, 1978), p. 41.
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declined just recently (1980-82), it still seems
unlikely that the forest industry as a whole will
embark on major new land acquisition pro-
grams in the coming years. In fact, during the
1980-82 recession, forest industry firms have
tried to sell several million acres of commer-
cial timberland; this may have been a short-
term response to acute cash flow problems
brought on by high interest rates and by the
economically depressed state of the industry.
The Forest Service projects that only about 4.4
million acres of additional industry holdings
will be purchased in the next 50 years (table
31). About three-fourths of this increase is pro-
jected for the South, much of the remainder is
in the North, and a modest increase is expected
to occur in the West. The Forest Service pro-
jects that most of these purchases will take
place before 2000; thereafter, forest industry
holdings will begin to decline—chiefly as a
result of the disposal of some industry lands
in the Pacific Northwest.

Ownership Objectives

The forest industry’s major landowning ob-
jective is the production of timber for its mills.23

For strategic corporate reasons, partial self-suf-
ficiency in timber supply is considered impor-
tant to those forest products companies that
own land. Relatively few firms, however, can
rely on their own lands for more than a por-
tion of their timber needs (fig. 28). Most firms
are highly dependent on PNIF or public lands
to provide much of their wood.

In the past, when old-growth timber was
abundant and land prices low, companies ac-

Zso’Laughlin  and El]efSOn, New Diversified Entrants, table 5,
P, 16.

Figure 28.—Timber Self-Sufficiency of Major Timber
Processing Firms

SOURCE: Forbes, Dec. 24, 1979, as reproduced In U.S. General Accounting Of-
fice, New Means of Analysis is Required for Policy Oecisions  Affect-
ing Private Forestry Sector (Washington, D. C.: U.S. General Account-
ing  Off Ice, 1961), p. 18.

quired land with the simple objective of cut-
ting the trees. Today, however, old-growth sup-
plies have dwindled and land prices have risen
sharply, so objectives now center on manag-
ing existing holdings for improved production.
Potential acquisitions are evaluated for their
productive capacity as well as for their existing
timber stand.

Table 31 .—Forest Industry Holdings, 1952.77 (million acres)a

1952 1962 1970 1977 Projected 2030

North . . . . . . . . . . . . . . . . . . . . . . 14 13.9 17.4 17,9 18.7
South . . . . . . . . . . . . . . . . . . . . . . 32 33.4 35.0 36.2 39.7
West . . . . . . . . . . . . . . . . . . . . . . 13.5 14.1 14.5 14.6 14.7

Total United States . . . . . . . . 59,5 61.5 67.0 68.8 73.1

~o  convert acres to hectares, multiply by 0.4047.

SOURCE: Brian R. Wall, Trends in Corrrrrrerciai  Timberland Area in the United States by State  and Ownership, 1952-197?  With
Pro@ctions  to 2030 (Washington, D. C.: U.S. Government Printing Office, 19S1), pp. 15, 18, and 21.
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Rapid population growth and increased de-
mand for outdoor recreation have made some
industry land more valuable for uses other than
timber production. Firms with large holdings
usually have realty divisions or subsidiaries,
Forest industry real estate activities were
highly publicized in the early 1970’s w h e n
several firms began to promote recreational
home sales and development on their lands,
Since the 1974-75 recession, however, the in-
dustry’s real estate ventures have been relative-
ly conservative. Rural population growth also
is increasing the potential for conflict between
industry and residential goals. A case study in
one Texas county found that local timber com-
panies opened their lands to the public for
hunting, in part because of a good neighbor
policy but also because of threatened arson or
vandalism. 24

Management of Industrial Lands

Since timber production is the major objec-
tive of the forest industry, the prospects for
higher output in response to increased demand
look very good, Response would be limited, of
course, by how profitable it would be to invest
in more intensive management. The produc-
tive capacity of most industry lands is high,
however, and they are generally well-located
near processing facilities and contain large
tracts capable of capturing “economies of
scale” in management,

Management intensity on industrial forest-
lands apparently is increasing, although signifi-
cant differences exist among firms and data
is limited. According to a review by Jay
O’Laughlin and Paul V. Ellefson, those few
studies that have been conducted suggest a
mixture of management intensity among dif-
ferent industrial size classes. One study of 2 0
major firms, which together owned almost 4 0
million acres of timberland in 1969, found that
16 of the firms practiced varying degrees of
management. All of them had planting pro-
grams, 11 used timber stand improvement, and
13 practiced site preparation. Four of the com-

ZaRob~rt  c, Hea] ~, and James 1,. Short, The ,$ farket  for Rorai

Land: Trends, Iss;es  and Policies (Washington, D. C,: (conser-
vation  Foundation, 1981 ), pp. 51-58.

panics apparently did not practice manage-
ment even though they each owned more than
1 million acres. Another study of 166 firms in
the mid-1970’s found that those with holdings
of 250,000 acres or more used certain manage-
ment practices (precommercial and commer-
cial thinning, timber stand improvement, fer-
tilization, site preparation, and genetic im-
provement) to a greater extent than did firms
with smaller holdings, but it found no signifi-
cant differences between other forest manage-
ment techniques. This study also found that in-
dustrial lands were managed most intensive-
ly in the South and Pacific Northwest, and that
large tracts were more intensively managed
than small ones.25 Industry planting and direct
seeding of harvested land have increased from
an average annual rate of about 150,000 acres
in 1950 to over 1 million acres per year in the
mid- to late-1970’s,

Since 1949, about 19 of the 90 largest forest
industry firms have merged or been acquired
by conglomerates. These 19 companies pres-
ently own about 14 percent of the total forest
industry land base and account for about 8 per-
cent of wood-based sales in the United States.26

It has been speculated that these conglomerates
may be less inclined toward long-term forest
management than traditional forest industry
firms, but a recent University of Minnesota re-
port found little ground for such speculation.
Based on questionnaires and interviews with
several diversified and traditional forest prod-
uct firms, the study concluded that, “ . . . the
large diversified firm with a wood-based sub-
sidiary manages its lands no differently than
does the traditional wood-based company,”27

In fact, the study found that the diversified
firms that were surveyed invested slightly more
in forest management on a per-acre basis than
did traditional companies, It should be noted,
however, that the study was based only on a
partial response by firms and that some tradi-
tional forest products companies may have
been more reluctant to reveal information

ZSThis discussion of industrial forwstland  management 1S dI13WIl

extensive]j  from New’  Diversified  Entrants, pp. 33-35,
‘eIbid., p. 20.
271 bid., p. 43.
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about management than the new diversified
firms.

Private Nonindustrial Forest Lands

Private nonindustrial forestland, sometimes
termed underproductive, actually makes a ma-
jor contribution to U.S. wood supplies. About
half (46 percent) of all roundwood and 38 per-
cent of sawtimber were harvested from these
lands in 1976. While their contribution to na-
tional wood production is proportionately
smaller compared to the total acres their
owners hold—about 58 percent of the commer-
cial forestland or about 278 million acres—this
difference is less pronounced when regional
markets are considered.

About nine-tenths of PNIF lands are in the
East (table 32), where they account for over
two-thirds of regional timber supplies. PNIF
lands are especially important in the South,
which contains more than half of all private
nonindustrial land. Because the forest products
industry is concentrated more heavily in the
South than in the North,28 the southern PNIF

28A1]  A1la]J,sjs  of the Tjn]ber  Situation, Op. (: it., P. 1 ~$J.

Table 32.—Area of U. S. Commercial Timberland in
Private Nonindustrial Forest (PNIF) Ownership by

Region (thousands of acres)a

Commercial timberland
in PNIF ownership

North . . . . . . . . . . . . . . . . . . . . . . . . 117,715
South . . . . . . . . . . . . . . . . . . . . . . . . 134,070
Rocky Mountains . . . . . . . . . . . . . . 12,502
Pacific coast. . . . . . . . . . . . . . . . . . 13,695

Total United States . . . . . . . . . . 277,982
a~o Convefl  acres to hectares, multiply by O 4047.

SOURCE: An An8/ysis  of the Tm_rber  S/tuat/on  In the Un/fed  States  1952.2030,
(Washington, D.C U S. Department of Agriculture, Forest Service,
1982), Pp 344-349

is viewed as a critical part of the national
timber supply.

In the Pacific coast region, PNIF owners ac-
count for less than 20 percent of commercial
forestland. The proportion of large timber on
these lands is small relative to other owner-
ships since the old-growth has been cut and
most stands are still immature; thus PNIF lands
in this region are relatively insignificant in
terms of near-term timber resources. About
one-fourth of the Rocky Mountain commercial
forestland base is in the private nonindustrial
category.

Changing Ownership Composition

Information about PNIF owners comes from
three major sources—State forest surveys, a na-
tionwide rural landownership survey con-
ducted in 1978 by USDA, and statewide sur-
veys conducted in 11 Northern States by the
Forest Service. The Forest Service traditionally
divides PNIF landowners into two catego-
ries—farmers and “miscellaneous other” (or all
those who are not farmers). “Miscellaneous
other” represents a cross-section of society, in-
cluding professionals, retired people, blue col-
lar workers, and nonwood-based corporations.

State forest surveys over the last three dec-
ades have shown a very rapid transfer of land
from farm to miscellaneous ownership, In
1952, about 58 percent of all PNIF acreage was
in farm ownership and 42 percent was in mis-
cellaneous other (table 33). In 1977, the situa-
tion was exactly the reverse—42 percent was
in farm ownership and 58 percent were in mis-
cellaneous other. More than 60 percent of the
decline in farm forestland occurred in the
South and most of the rest occurred in the
North.

Table 33.—Change in Farm and “Miscellaneous Other” Ownership: 1952-77 (millions of acres)a

1952 1962 1970 1977
Number of Percent of Number of Percent of Number of Percent of Number of Percent of

acres total acres total acres total acres total
Farm-. . . . . . . . . . . . . . 172 58 145 48 125 - 44 116 42
Miscellaneous other 124 42 159 52 163 56 162 58

Total . . . . . . . . . . . . 296 100 304 100 287 100 288 100
aTO convert acres to hectares, multlply by O 4047

SOURCE Derived from ArI  Analys/s  of  the T/mber S/tuaflon  m (he Urrlted  States 1952-2030 (Washington D C U S Department of Agriculture, Forest Semlce,  1982), p 349
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The implications of this transfer in owner- ever, may be investors able to provide capital
ship for timber harvesting and management are for timber management if it is profitable, Some
unclear. Nonfarm owners sometimes are con- of the PNIF land is owned by nonwood-based
sidered to be less interested in harvesting tim- corporations, which also may be in favorable
ber than are farmers and more interested in positions to undertake management activities
amenity values. Many of the new owners, how- (see box H).

Box H.—Forestland Holdings of Nonwood-Based Corporations

Nonwood-based corporations own substantial forest acreage but do not operate wood processing
facilities.

Forest Service landownership surveys in 11 Northeastern and Middle Atlantic States provide
the best data about these corporate holdings. In the surveyed States, about 6.7 million acres are
owned by nonwood-based companies—nearly twice as much land as is owned by the forest in-
dustry. (This excludes the major forest industry holdings of Maine, where a survey is not yet com-
plete.) In other surveys, five Southeastern States show a total of 7.4 million acres owned by such
firms—about half as much as forest industry holdings in those States.29 In California, just nine
nonwood-based corporations are said to hold 30 percent of all PNIF land.30 In western Oregon,
about 15 percent of the PNIF lands are owned by such firms, and roughly half of this land is in
parcels of 5,000 acres or more, according to a recent Forest Service study.31

National information on nonwood-based corporate holdings is imprecise. The Forest Service
study, The Private Forest Land Owners of the United States, identified 89.5 million acres of
forestland as being in all categories of corporate ownership—21.8 million acres above estimated
forest industry holdings for 1977. This figure is an inexact estimate of nonwood-based corporate
holdings, because the landownership survey and forest industry data were derived from different
data series and some of the forest industry data is out-of-date.

National information about the kinds of companies involved also is imprecise. Mining and
energy corporations may own large quantities of forestland, but information is fragmentary. While
it is known, for example, that 21 such firms own at least 3 million acres of land and lease far more
private land,32 the proportion of these holdings that is forested is unknown.

The extent of forestland owned by real estate firms is not available nationwide, but it maybe
substantial, judging from the Northeast and Middle Atlantic landownership surveys.33 In Maryland,
realty firms held 32 percent of all corporate forestland—more than forest industry holdings in that
State. In Pennsylvania, 13 percent of all corporate forestland is owned by real estate firms. Sports
and recreation clubs, churches, and other nonprofit organizations hold a significant amount of
private forests. About 5 percent of Pennsylvania’s private forestland, for example, is owned by
hunting and fishing clubs.

Recently banks, investment firms, and other financial institutions have become involved in
private forestland management, with some firms offering limited partnerships in these ventures.
The trend is too recent to appraise fully, but it is potentially important as a means for channeling
capital into PNIF management.

ZS1nfOrmatiOn  protided  by the usL)A  Forest Service Southeastern Forest Experiment Station.
Wited in Marion Clawson, The Ehonomics  of U.S. Non-I.nhXrialPrivate  Forests, Research Paper R-14 (Washington,

D. C.: Resources for the Future 1979), p. 24.
alDOna]d R. G~neY, c~r~c~eris~ics of Private Timberland Ownership in Western Oregon, draft manuscript (Portland,

Oreg.: Pacific Northwest Forest and Rangeland  Experiment Station), p. 32.
=DO@aS G. Lewis, Comrate ~ndhollfings:  AI lnq~i~  ~n~o ~ ~~t~ source (Springfield,  Va.: National Technical in-

formation Service, 1976).
~anata on real estate firm hol&ngs  are t~en from USDA FOreSt service  surveys Of lamlcwnwship  in the Northeastern

and Middle Atlantic States conducted during the last decade by the Northeastern Forest Rangeland Experiment Station,
Broomall, Pa. Separate reports are available for each of the surveyed States.
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More detailed national and regional informa-
tion about private forest owners is available
through a U.S. rural landownership survey that
USDA conducted in 1978. Although the sur-
vey did not specifically ask questions about
forestland, Forest Service analysts were able
to construct from the survey data the first na-
tionwide statistical profile of private forest
owners in 25 years. The profile is entitled The
Private Forest Landowners of the United
States. 34 In addition, Forest Service analysts
have conducted in-depth forest land ownership
surveys in the Northeastern and Middle Atlan-
tic States.

The national survey provides data about
owners, including their numbers, acres held,

sqThO~~~ wI. Birch, Douglas c. Lewis, and Fred  H. Kaiser,
The Private Forestland Owners of the United States, Forest Serv-
ice Resource Bulletin W(3-1 (Washington, D. C.: U.S. Government
Printing  Office, 1982).

occupation, educational level, and other fac-
tors relevent to assessment of timber manage-
ment. It was based on 11,000 respondents. The
survey does not distinguish between forest in-
dustry owners and PNIF owners—an impor-
tant qualification, since forest industry hold-
ings account for 69 million acres of forestland,

The national survey provides general infor-
mation about the size of individual holdings.
The overwhelming majority of the 7 million
owners of private forestland held less than 10
acres apiece, but these holdings collectively
comprised only a small proportion of the land
base (fig. 29). Four-fifths of the private
forestland is held by people or corporations
who own 100 acres or more. Although some
individuals own enormous tracts of forestland,
most of it that is in the l0,000-acre-plus
category shown in figure 29 presumably be-
longs to the forest products industry or other
large corporations.

Figure 29.—Acres of Private Forest Land Ownership Units by Size Class
and Region, 1978

70

v
1-9 100-499 500-999 1000-999910-49 50-99

Size class (in acres)

North South Rocky Mtn

10,000 +

Pacific

SOURCE: Thomas W. Birch, D. C. Lewis, and H. F. Kaiser, The prh’ate ForestlafJd OwnerS of the United States, USDA Forest
Service Technical Bulletln (Washington, D. C.: U.S. Government Prlntlng Office, 1982), p. 36.
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It is clear from the national data that most
U.S. forestland is in large enough holdings for
efficient commercial harvesting and manage-
ment. However, some observers are concerned
that parcellation (division of land without
development) may be effectively reducing the
acreage available for timber production, Ade-
quate historical data is not available to deter-
mine whether the proportion of forestland in
small tracts has increased nationwide. Most
case studies in specific rural areas suggest that
parcellation has been most intense on tracts
that were small to begin with.35 Hence, forest-
land in holdings of 100 acres or less (about 20
percent of the private acreage according to the
1978 survey) are probably most likely to be sub-
ject to parcellation. Still, in some areas, con-
solidation of land into larger parcels may have
occurred. Closer monitoring of parcellation
will be needed to identify national trends clear-
ly.

Ownership Objectives

Many local surveys have been conducted
which reveal landowner objectives, but the
results of such surveys cannot be combined or
compared with statistical accuracy because of
different methodologies. Nevertheless, some
generalizations can be made about their find-
ings:

• PNIF ownership objectives vary widely
both within and among regions. Owners
in the Southeast appear to be more in-
terested in timber production than those
in the North, who are more interested in
recreational and other nontimber uses.
Lack of markets in the North may explain
part of this difference.

Ž PNIF owners who harvest timber tend to
have larger parcels of forestland than those
who do not; hence, the proportion of land
held by owners with timber production ob-
jectives tends to be high relative to their
numbers, and the proportion with recrea-

‘~Hea]j, and Short,  Market for Rural Land, Op. Cit.,  p. 22.

tional objectives tends to be low relative
to their numbers. se

Limited regional data on ownership objec-
tives is available for both the Northeast and
Southeast. In a survey of PNIF owners in the
Southeast, 62 percent reported that timber
management is very important on the land they
own, but fewer owners (54 percent) actually
named timber growing as an important owner-
ship objective, Much of the land was not
specifically acquired for timber management,
however, and is held for reasons in addition
to timber production. For example, over half
of the owners indicated that they had inherited
their land and that a highly important reason
for owning it was to pass it on to their heirs.37

In the Northeast, nearly half of the owners
have forestland simply because it is part of
their farm or residence or because they derive
esthetic enjoyment from it. These owners, how-
ever, hold only about one-third of the region’s
PNIF acreage. About 10 percent of the PNIF
lands in the Northeast are held for recreational
purposes and 14.5 percent for investment
reasons. Less than 2 percent of the owners re-
port that they hold land for timber production,
but they own approximately 15 percent of the
acreage .38

Forest Service landownership surveys in the
Northeastern and Middle Atlantic States found
that less than 1 percent of the harvests on PNIF
lands were conducted for timber stand im-

ie]ack p, Royer,  A Report  to the Forest productit’it~r  cO~ln~~-

tee of the Forest Industries Councel  Highlighting the Findings
of a Ret’ien’  of Non-Industrial Pri~rate Forest Owner  Sur~’e~’s,
and Assessing the Usefulness of Data from Past Sur\’eys in
Evahiating  Alternative Proposals for Impro\ing Forest Produc-
tivity, unpublished manuscript, Center for Resource and En-
vironmental Policy Research (Durham, N. C.: Duke University,
School of Forestry and Environmental Studies, 1979), p. 16.

iTUnpublished results  of the  1981 Reforestation Surve}’ con-
ducted by U.S. Department of Agriculture, Statistical Reporting
Service, Crop Reporting Board.

q8Neal P. Kingsley, “The Northeastern Forest Landownership
Study,” in Jack P. Royer and Frank J. Convery, eds., IVon-
lndustriaf  Private Forests.’ Data and information Needs Con-
ference Proceedings (Durham, N. C,: Duke University School of
Forestry and Environmental Studies, April 1981], p. 90.
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provement purposes. Only 9 percent of the
owners have ever received any kind of forestry
assistance, 39

Similar but more explicit findings come from
the Southeast. For instance, on lands from
which pine has been cut, the most common
harvest method was partial cutting, a practice
resulting in site conditions that are suboptimal
for pine regeneration. On 80 percent of the har-
vested lands, no site preparation practices
(readying the land for reforestation) were car-
ried out, and 65 percent of the lands were not
planted or seeded with pine but left to reforest

themselves naturally. As a result, these lands
probably will be restocked eventually with
hardwood or mixed pine/hardwood stands of
relatively low timber value. Eighty percent of
the lands in the sample were not covered by
forest management plans.40

These statistics would be more illustrative if
they could be compared with similar data for
other ownerships, but such information is not
available. They do suggest, however, that PNIF
owners as a whole in the Southeast are not tak-
ing active steps to perpetuate their supplies of
pine.

sgKingsley, “Northeastern Forest Landownership Study,”
op. cit., pp. 91-92. w(J 11 ~)ub]ishe~ results  of the 1981 Reforestation SU rvey.

Factors Affecting Implementation of Intensive Timber Management

Timber growth trends, while favorable, could coast has the highest productive potential (97
be increased dramatically through intensified f t3/year), although actual growth in 1976
management. Net annual growth on all com- reached only about half that, The South has the
mercial forestland in the United States in 1976 next highest potential (77.3 ft3/year), with ac-
was about 60 percent of the estimated produc- tual growth the highest for any region (74 per-
tive potential if all forests were in well-stocked cent of potential) (table 34 and fig. 30).
natural stands. Among regions, the Pacific

Table 34.-Average Net Annual and Potentiala Growth per Acre
in the United States, by Ownership and Section, 1976 (cubic feet)

All National Other Forest Farmer and
Item ownerships Forest public industry other private

North
Current . . . . . . . . . . . . . . 35 43 36 44 33
Potential. . . . . . . . . . . . . 66 63 59 74 66

South
Current . . . . . . . . . . . . . . 57 57 54 60 56
Potential. . . . . . . . . . . . . 77 71 71 83 77

Rocky Mountain
Current . . . . . . . . . . . . . . 29 30 25 50 25
Potential. . . . . . . . . . . . . 60 64 55 74 51

Pacific coast
Current . . . . . . . . . . . . . . 49 30 53 80 62
Potential. . . . . . . . . . . . . 97 91 88 119 99

United States
Current . . . . . . . . . . . . . . 45 35 42 59 45
Potential. . . . . . . . . . . . . 74 74 68 87 72

apOtenti~ ~ro~rh is defln~ ss the average  net growth attainable in fully stocked natural stands. Much hi9her 9rowth can
be attained in intensively managed stands.

SOURCE: An Ana/ysLs of  the TknbarSltuat/on  in the Lhlted  States  1952-20.3U~ashington, DC.: U.S. Department of Agriculture,
Forest Service, 19S2), p, 137.
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Figure 30.— Current and Potential Net Annual
Growth per Acre by Sectiona
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SOURCE U S Department of Agriculture. Forest Service, An Analysfs  of  fhe
Tmber  Sifuat/on  In the United  States  1952-2030 (Washington, D C
U S Government Printing  Office, 1982), p 137

Historical evidence suggests that dramatic
gains in productivity could be made with
modest improvements in the intensity of timber
management practices .41 The rate of improve-
ment would depend on two factors—the time
required for wood output to be increased as a
result of management investments and the rate
at which landowners are willing and econom-
ically able to intensify forest management.
Because of the lag time between management
investments and resulting yields, the full im-
pact of intensification measures begun imme-
diately would not be attained nationwide un-
til after 2000 and probably would not peak until
after 2030.

Through cooperative Federal, State, and
private programs, most U.S. forestland is now
managed extensively to control wildfire and
limit damage from insects and disease. About
1.4 billion acres of forest, rangeland, and other
rural land are now under organized fire pro-
tection. The total area of commercial forestland

“R.  Fisher, “Productivity in Florida’s Third Forest, ” }ournaf
of Forestry. VO]. 79, 1981, pp. 613-615.
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burned by wildfire has decreased significant-
ly since the early 1950’s, in part because more
land is now protected. Successful control and
suppression of wildfire almost certainly has
contributed much to improved growth trends
on private nonindustrial lands.

Intensive timber management is applied cur-
rently on only a small portion of U.S. forest-
land, but apparently its use is spreading, Most
of the practices now applied involve planting
trees or seeding harvested areas with commerc-
ially desirable species, primarily softwoods,
and intermediate stand treatments, primarily
precommercial thinnings and release/weeding
(see ch. V for a discussion of management
practices).

Artificial regeneration of stands has in-
creased steadily on forest industry lands since
the early 1950’s as well as on public lands,
although to a lesser extent. Planting of PNIF
lands reached an all time high in the late 1950’s
and the 1960’s as a direct result of the Federal
soil bank program, now defunct, which paid
farmers to plant trees on cropland to conserve
soil and reduce grain surpluses. Intermediate
stand treatments on all ownerships reached a
high point in 1968, having fallen off subse-
quently. Figure 31 and table 35 show estimated
annual acreage treated by ownership and re-
gion. Current levels of tree planting and
seeding on all PNIF lands are less than half the
levels of the soil bank era.

The first systematic evaluation of the possi-
ble effects of cost-effective management was
completed in 1980 by the Forest Productivity
Project of the Forest Industries Council. This
project developed detailed estimates of the
economic potential for increasing timber
growth, by ownership, in 25 States that con-
tain about 80 percent of the commercial forests
in the United States,

The Forest Industries Council study esti-
mated that profitable management opportuni-
ties could be undertaken on 139 million acres
of commercial forestland in these 25 States if
the minimum rate of return was 10 percent,
The Forest Service, using a 4 percent return-
on-investment criteria, estimated that 168
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Figure 31 .—Area Planted and Direct-Seeded, 1950-78 (million acres)
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SOURCE: U.S. Department of Agriculture, Forest Service, An Arra/ys/s  of the Thnbar  Sltuat/on  in the  Un/fed  States 1952-2030 (Washington, DC.:  U.S. Government Print-
ing Office, 1982), p. 229.
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Table 35.—Area Planted and Direct-Seeded in the United States,
by Section and Ownership, 1950-78 (thousand acres)

— — . —
Section

137
164
191
212
236

242
235
258
285
283

308
302
270
270
269

268
265
245
281
250

225
271
211
195
168

249
184
160
233

United Rocky
Year States North South Mountain

1950 . .  . . . . .
—

488 -

1951 . . . . . . . . . . . 453
1952 . . . . . . . . . 520
1953 . . . . . . . . . 710
1954 . . . . . . . 808

1955 . . . . . . . 779
1956 . . . . . . . . . 886
1957 . . . . . . . . . . 1,138
1958 . . . . . . . . 1,533
1959 . . . . . . . . . . . 2,117

1960 . . . . . . . . 2,100
1961 . . . . . . . . . 1,761
1962 . . . . . . . . . . . 1,366
1963 . . . . . . . . . . . 1,325
1964 . . . . . . . . . 1,313

1965 . . . . . . . . . . 1,285
1966 . . . . . . . . . . 1,281
1967 . . . . . . . . . . . 1,373
1968 . . . . . . . . . . . 1,439
1969 . . . . . . . . . 1,431

1970 . . . . . . . . . . . 1,577
1971 . . . . . . . . . . . 1,667
1972 . . . . . . . . . . . 1,647
1973 . . . . . . . . . . . 1,721
1974 . . . . . . . . . . . 1,576

1975 . . . . . . . . 1,900
1976 . . . . . . . . . . . 1,858
1977 . . . . . . . . . . 1,942
1978 . . . . . . . . . . 2,072

285
245
250
420
506

482
574
782

1,080
1,642

1,567
1,205

816
798
756

708
696
769
795
808

925
1,002
1,014
1,051
1,037

1,269
1,172
1,301
1,245

15
15
15
17
17

5
7
7
7

13

14
18
27
37
42

64
69
65
69
73

70
84
68
81
65

73
76
57
74

Pacif ic
coast

52
29
63
60
49

51
70
91

161
179

212
235
253
221
246

245
251
294
294
300

357
310
354
394
306
309
426
424
520

National
Forest

45
46
50
53
54

56
61
85
89

112

134
163
198
221
208

233
237
257
269
257

261
267
268
299
272

293
292
257
296

owne rsh ip

Other Forest
public industry

54 153
49 106
67 143
89 217
70 265

72 239
84 257
86 311

119 370
123 417

130 521
140 588
151 443
151 467
161 485

136 455
144 475
132 527
128 604
127 681

131 763
124 895
114 828
123 879
116 836

138 1,059
135 1,040
120 1,138
124 1,145

Farmer
and other

private

237
253
260
352
419

413
484
657
955

1,465

1,315
870
573
486
460

461
425
457
437
367

422
381
436
420
352

410
391
427
507

SOURCE An Ana/y.sIs  of the T/rnber  S/tuafion(ri  the Un/fed  Slafes  19522030 (Washington, DC US Department of Aynculture Forest Service 19821 p 231

million acres in the same 25 States presented
“economic opportunities” for management (na-
tional forest land was excluded). Capital re-
quirements for taking advantage of all of the
management opportunities identified in the
two studies would be high, both in aggregate
($10 billion to $15 billion nationwide) and on
a per-acre basis.42

Most of the opportunities identified involved
establishing and maintaining softwood species
in the East, primarily on private nonindustrial
forestlands and often at a cost of more than
$l00 per acre (table 36). Less costly manage-
ment opportunities (such as management of ex-
isting hardwood stands to optimize growth)

4 2  A11ajJ,5;,S  of the Tjmber  S i t u a t i o n ,  op. ci t . ,  p.  248: alld
F1ore\t  ries Industry Council, F’orest Productivity’ Report, p. 46.

received less attention. Planting softwoods on
idle fields also is less expensive than stand
regeneration on harvested sites, but this too
was not emphasized in the two studies, which
were conducted prior to 1983 cropland set-
asides.

Many factors are believed to influence pri-
vate landowners’ management decisions, and
the most important ones seem to be closely
related to potential return on the management
dollar .43 Other factors such as tract size and
ownership tenure also are believed to be influ-
ential, especially on PNIF ownerships. In ad-
dition, there is evidence that timber manage-

4S L:,s, IIt}[lil  rtl~lCnt  of Agric ult II re, Forest Ser~i(:e, Economi(
[~{)porfunitics  to Increase ,$off~$rood  Produ[:tion  on Foresf I,ands,
k.ol. 11 ( 1 n~’est rnents)  (lVasl~ i n gton,  D .C.: USDA Forest Ser\’  i(:e,
1981  ).
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Table 36.—Costs per Acre of Achieving Management Opportunities Identified by
the Forest Service and the Forest Industry Council

Acres Total cost Per acre
(million) (million dollars) (cost) -

Forest Service:
Reforestation/stand conversion . . . . . . 121.5 $13,525 $111.30
Stocking control . . . . . . . . . . . . . . . . . . . 46.7 1,569 33,60

Forest Industry Council:
Harvest and regeneration . . . . . . . . . . . 48.2 4,072 84.50
Stand regeneration. . . . . . . . . . . . . . . . . 16.4 1,872 114.15
Intermediate stand treatment . . . . . . . . 38.3 756 19.74
Stand conversion . . . . . . . . . . . . . . . . . . 33.3 3,353 100.69
Plant idle cropland . . . . . . . . . . . . . . . . . 2.6 81 31.15

SOURCES Foresl Industries Council, Forest  Producthdty  Report  (Washington, DC  : National Forest Products Association,
1980): An Ana/vsw  of the Tknber  SItuafion  /rI the Unifed  States  1952-2030 (Washington, D.C. U.S Department of
Agriculture, F~rest  Service, 1982)

ment costs have been rising faster than infla-
tion since the late 1960’s.44

Markets

Uncertainty about future timber markets is
perhaps the single greatest deterrent to inten-
sified timber management, since investments
need to be made decades in advance of harvest.
Limited markets are an especially important
constraint on private nonindustrial forests of
the North, where the majority of stands sup-
port low-grade hardwood stands that historical-
ly have been in low demand. New manufac-
turing processes (such as waferboard plants)
have improved markets for such materials in
some areas. Expanded hardwood markets, par-
ticularly opportunities to sell lower grade,
small-size hardwood timber, could stimulate in-
vestment in the conversion of less profitable
hardwood stands to more valuable softwoods
or could lead to improved hardwood manage-
ment. Increased fuelwood consumption also
could encourage such stand improvements if
properly undertaken. Since only a small per-
centage of fuelwood harvesters seek profes-
sional advice, fuelwood removals probably are
not improving existing stands appreciably.

Stumpage Prices and Market Structure

PNIF owners respond to increases in stump-
age prices by making more of their timber

“J. Moak, W. Watson, and P. Van Deusen,  “[;osts  and Cost
Trends for Forestry Practices in the South, ” Forest Farmer
hfanua], 1981, pp. 58-63.

available for harvest. 45 46 47 Seventy-three per-
cent of PNIF owners surveyed in the Southeast
said that they harvested their timber because
they were offered a good price, while the sec-
ond most important reason was that the tim-
ber had reached maturity.48

Stumpage prices also influence the propen-
sity of landowners to manage their timber,
although the effect is less clear. Among PNIF
owners in general, a poor market usually is not
considered a serious land management prob-
lem.49 However, landowners who see timber
production as an important priority respond
differently, For example, nonindustrial mem-
bers of the American Tree Farm System (an
industry-sponsored program providing recog-
nition and information to landowners) said low
stumpage prices more often than any other var-
iable discouraged them from managing their
tree farms more intensively. 50 51

%lark S. Birddey,  Timber Supply From Private Non-Industrial
Forests, A Macroeconomic Analysis of Landowner Behavior,
Bulletin No. 92 (New Haven, Corm.: Ya]e University, 1981), p. 78.

~Roger  A. Sedjo and David M. Ostermeier,  Policy  A]terna  tives
for Non-Industrial Private Forests, report of the Workshop on
Policy Alternatives for Non-Industrial Private Forests [Washing-
ton, D. C.: Society of American Foresters and Resources for the
Future, 1978], p. 22.

iTClawson) The Economics  of U.S. Nonindustrial private

Forests, op. cit., p. 187.
48U11pub]ished results of the 1981 Reforestat ion Survey.
iest(lneland  Research, ‘‘A Study of Private Woodland OWner-

ship in the U.S.,” report prepared for American Forest Institute,
Washington, D. C,, September 1974, p. 11.

~OArnerican Forest Institute, ‘‘Profile of a Tree Farmer, Tree
Farm News, February 1973, p. 4.

‘lAmerican Forest Institute, “Tree Farm Survey Yields In-
teresting Data, ” Tree Farm News, summer 1979, p. 3.
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PNIF owners in many areas are at a disad-
vantage in the marketplace because there are
relatively few timber buyers. Because of the
high ratio of transportation cost to wood value,
markets for many tree species and grades of
logs are highly localized and may be monopo-
listic in some respects, often with only one or
two purchasers.

Information

PNIF owners often know little about current
wood prices, volume estimation techniques,
and other aspects of stumpage sales. Thus,
many owners have little chance or ability to
influence the price they receive for their wood
other than electing not to sell. PNIF owners in
some areas are seeking more professional as-
sistance and getting better prices as a result,52

but they are exceptions to the rule.

In addition, owners also may not know
enough about potential yields, market charac-
teristics, and timber prices to make good deci-
sions about investing in intensive forest man-
agement. Computerized information programs
may be an important solution to this problem.
The Tennessee Valley Authority [TVA), for ex-
ample, has developed a software program us-
able in personal computers that can facilitate
timber management decisions (see box I), TVA
also is training consulting foresters as part of
an outreach effort to expand the use of this tool.
Plans by USDA to place computers in county
extension offices could broaden the use of such
systems.

Length of Ownership

The private nonindustrial forest owner typ-
ically owns a parcel of land for a relatively
short time. According to the Forest Service
report, The Private Forest Land Owners of the
United States, more than one-fifth of all private
forests were acquired by the present owner be-
tween 1970 and 1978, while another 20 percent
were acquired between 1960 and 1969, In con-
trast, only 27 percent of the commercial forest

szPersona] communication with J, E. Carothers,  I,ouisiana  Tech
University, Aug. 2, 1982.

area was owned by the present owner for at
least 30 years,53 These estimates include forest
industry land, which tends to be held for long
periods of time. Transfer of ownership on
PNIF lands, therefore, may be more rapid.

Tenure may be slightly longer for lands
whose owners name timber production as a
major objective, but the difference does not ap-
pear to be significant. PNIF owners as a whole
acquired their land somewhat more recently
than did members of the American Tree Farm
System, according to one survey, but 24 per-
cent of American tree farmers still have owned
their property less than 10 years .54

Short tenures may have a beneficial effect on
timber harvest, since owners who are reluctant
to harvest soon may be replaced by new
owners with new objectives. However, the
rapid transfer of forest real estate from one
owner to another may complicate efforts to in-
crease the intensity of PNIF management.
Most private forestland is held in a single
ownership for less than 30 years—the mini-
mum amount of time required even in the
South for a stand to reach maturity. It is uncer-
tain whether new owners in general continue
management efforts begun by the prior owner.

Tract Size

various studies show that owner inclination
to harvest timber correlates with parcel size.
The larger the holding, the more likely it is that
the owner will harvest timber from it, Accord-
ing to one researcher, “A shift in the distribu-
tion of parcel size to small holdings will, all else
equal, lead to less timber supplied,”55 E v e n
when owners of small parcels want to harvest,
small-scale logging may be unattractive to large
buyers because of the high cost of moving
equipment from one logging site to the next,
Cooperat ive management approaches and
small-scale machinery can alleviate this prob-
lem.

ssBirch, Lewis, and Kajser,  The Private Fores tland @ners of

the United  States, op. cit., p. 38,
‘American Forest Institute, “Profile of a Tree Farmer, ” op. cit.
55B  inkley  Tim  ~r  supply  Fmm  }+-iva te Non-In dustrial Forests,

op. cit.,  p, 79,
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Box I.—Information Technology and Forest Management

Computer technology can assist forest managers in several ways through easy storage and rapid
retrieval of data, development of management strategies for forestland at various geographic scales,
and education and training for foresters, landowners, and decisionmakers.

Computerized information systems have been used by the Forest Service in developing in-
dividual forest plans (FORPLAN) as well as in modeling long-range forest needs. The Forest Infor-
mation Retrieval System (FIR) administered by the Southeastern Forest Experiment Station has
for many years provided landowners, industry, and government with easily retrieved, low-cost
data at the local, State, and regional levels. The system is commercial and users pay for informa-
tion retrieved.

With the advent of the microcomputer, personal computers, and associated software programs,
computers may now facilitate PNIF management operations. Several forest management software
programs now are commercially available. One of the leaders in the development and application
of computer technology to forest management is TVA, a public corporation established by the
Federal Government in 1936. TVA has developed a software program (WOODPLAN) that com-
bines forest management and business administration that can be used in personal computers.

WOODPLAN programs now available permit users to process timber inventory data into stand-
ard stock tables, to forecast yields according to alternative management strategies, and to predict
potential lumber yields and corresponding value based on current prices. Financial analysis pro-
grams, as well as a “caretaker program” which will store, retrieve, and process information for
clients of consulting foresters, facilitate management decisions.

The WOODPLAN program plays an important role in an innovative cooperative effort by TVA,
the Forest Service, and the Association of Consulting Foresters to establish self-employed consulting
foresters in the region. About 10 consulting foresters have been setup in business since the pro-
gram was established. TVA presently guarantees work to these foresters during their first 3 years
of business to help them get started.

Distribution of the WOODPLAN program has been facilitated through the establishment of
Forest Service and State forestry agency computer terminals in central locations in several States.
TVA intends to charge for the program in time. The program is offered by at least one commercial
firm.

National and regional data comparing man-
agement intensi t ies by tract  s ize is  not
available. However, a similar relationship prob-
ably exists. Owners of smaller tracts probably
are less likely to manage their land than owners
of larger tracts, although there is no data to sup-
port this hypothesis. Management of small
tracts often is relatively more expensive than
large tracts, because it lacks economies of
scale. The Forest Service estimates that the per-
acre cost of site preparation and planting, pre-
commercial thinning, and removal of trees can

be two to five times higher on a lo-acre parcel
than on a 160-acre parcel.56

Financial Considerations

The peculiar economics of PNIF manage-
ment often have been singled out as a major
roadblock to improved productivity. Specifical-
ly, investment requirements or costs of man-

‘U, S, Department of Agriculture, 7%e  Fe~eral Role in the Con-
servation and Management of Private Nonindustrial Forestlands,
op. cit., p. 20.
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agement often are high—as much as $100 to
$200 per acre for stand establishment–and
cash returns cannot be expected for at least
15 years. This lack of immediate or regular in-
come may discourage PNIF owners, especial-
ly those who may not be able to realize a return
within their lifetimes. In addition, investments
in timber management are illiquid and risky
due to potential damage from fire, insects, and
disease.

Also, capital sometimes has not been readi-
ly available for PNIF management, but this
dearth may be improving as forestland be-
comes more valuable. Although data on forest-
land prices is fragmentary, anecdotal evidence
suggests that in many areas forest prices in-
creased even more rapidly than farm prices,
which rose 900 percent between 1950 and 1977
before tapering off recently .57

Increased land values, coupled with finan-
cial incentives (such as low-rate long-term
loans with no payback penalty offered to PNIF
landowners by Federal Land Banks) permit
landowners to use their timberlands for col-
lateral. Federal, and in many cases State, tax
codes also give preferential treatment to timber
acreage. In addition, limited assistance has
been offered to PNIF owners through Federal
programs such as the Agricultural Conserva-
tion Program and the Forestry Incentives Pro-
gram, although funding for these programs cur-
rently is uncertain.

Insurance companies, banks, and other com-
mercial investors are showing interest in own-
ing and managing PNIF lands, especially in the
South. 58 The E. F. Hutton Group, which has ac-
quired, managed, and sold timber in the South-
east since 1979, bought 40,000 acres of south-
ern forestland for commercial management in
1981. The First National Bank of Atlanta’s
“Collective Timberland Fund” is an interme-
diary for pension funds and for other investors
in managed commercial forestlands. Since

~pH~a]y and short,  Market  for Rural  Land ,  op. ci t . ,  p. 9.

SeSee,  for exa mp]e, E, F. Hutton & Co., Inc. HU tton STouthern
Timber  Partner 1: Prospectus, Oct. 30, 1981; and The First Na-
tional Hank of Atlanta, Timberland, A Growing Investment From
the Ground Up, May 1, 1981.

these companies do not operate mills, they are
not classified as part of the forest products
industry.

Federal and State Programs for
Private Forestland Management

Federal and State tax policies offer preferen-
tial treatment to timberland owners. Federal
tax incentives that make timber management
more attractive to private investors include the
capital gains treatment of timber income, the
deductibility of some reforestation costs, the
preferential valuation of forestland for estate
tax purposes, and the deductibility of timber
losses (see box J). Many State governments also
provide preferential estate tax treatment and
have established preferential assessment of for-
estland for property tax purposes.

The Federal provision allowing capital gains
treatment of timber income entails a greater
subsidy to timberland owners than all other
Federal programs combined, but does not re-
quire that tax savings be used for management
activities. Although the favorable tax treatment
of timber income probably has encouraged
management intensification, its direct effect on
investments is difficult to establish, due to their
long-term nature and many other factors. An-
other Federal tax provision, adopted in 1980,
allows a deduction for reforestation expenses,
up to a maximum of $10,000 annually under
certain circumstances.

Several Federal programs to provide infor-
mation, technical help, and direct cost-sharing
assistance to private landowners have been
established over the last 50 years. These pro-
grams are administered by several USDA agen-
cies besides the Forest Service, including the
Soil Conservation Service, the Agricultural
Stabilization and Conservation Service, and the
Cooperative Extension Service. Most funds go
through the Forest Service to State forestry
agencies for subsequent dispersal, although
some USDA agencies administer forestland as-
sistance through general agriculture programs.

The most important cost-sharing program is
the Forestry Incentives Program (FIP), which
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Box J.-Federal Tax Incentives to Timberland Owners

Capital Gains Treatment of Timber Income-Under the current IRS Code, gains on the sale
of timber maybe treated as capital gains rather than as ordinary income—a provision favored by
the forest products industry and timberland owners since capital gains are taxed at a lower rate
than ordinary income. Capital gains treatment makes timber growing more lucrative, although
there is no requirement that owners spend tax savings on management investments. By one estimate,
funds available to one subsector of the forest products industry for investment in timberlands and
plants and equipment would have been 5 to 7 percent less between 1971 and 1978 if the capital
gains provision did not exist.59  If timber-growing alone were the sole purpose of the capital gains
provision, however, other tax options (such as investment tax credits) would be a more direct route
to assure that Federal tax expenditures were contributing to management. Current Federal revenues
foregone because of the provision are about $500 million per year, two-thirds of which goes to cor-
porations, one-third to individuals.

Deductibility of Reforestation Costs—In 1980, Congress amended the IRS Code to permit
“above the line” deductibility of certain reforestation expenses-up to a maximum of $10,000 an-
nually under certain circumstances-with associated limited income tax credits. Under the amor-
tization schedule established by the 1980 law, a landowner needs to incur reforestation expenses
of $10,000 per year for 7 years before the maximum deduction can be taken. Although directly
linked to reforestation expenditures, this tax provision is not likely to affect significant acreage
since it currently covers reforestation costs of about 100 acres per landowner (assuming $100 per
acre in costs). Current Federal tax expenditures accruing from the program are $20 million to $30
million per year-about 200,000 to 300,000 acres, assuming $100 per acre reforestation costs. Most
of these benefits now go to corporations, but the individual share is expected to increase in the
next 2 or 3 years as noncorporate owners become more aware of the program.

Federal Estate Taxes-Several provisions in Federal estate tax law benefit people who inherit
forestland. Heirs are exempt from Federal estate taxes on gains in property values realized prior
to forestland inheritance. The provision eases tax burdens on those who harvest inherited timber,
and in theory it makes more money available to landowners for post-harvest management. Estate
tax payments may be spread over a l0-year period if forest property comprises 35 percent of the
estate’s value and therefore may discourage premature cutting of timber stands to pay taxes.
Forestland maybe assessed for estate tax purposes according to its current use rather than for
its market value-a provision which also theoretically removes incentives to prematurely cut timber.
The requirements for use of this benefit are strict, however, and are thought by some to preclude
its widespread use.

Casualties, Thefts, and Condemnations-Deductions are permissible for timber losses due
to fire, storm or other casualty, theft or condemnation by a public agency if the timber is not
salvageable and not covered by insurance. Although not a tax provision, the Federal Crop Insurance
Act of 1980 (Public Law 98-365) authorized a pilot program related to insurance against risks and
losses associated with forest industry needs (including appreciation). The initial pilot program is
not expected to begin until late 1983.

qo~ph  E, ~er, ~ ~o, &onomjc  Cimskkrations Re&Jting  to (kpjti~ @ins Taxation of T~ber  Income, mPort P-*
for Forest Industries Committee on Timber Valuation and Taxation, Stanford Research Institute, September 1981, p. 58.

is jointly administered by the Forest Service assistance was delivered for timber stand im-
and the Agricultural Stabilization and Conser- provement and reforestation on about 2.2 mil-
vation Service. Between its 1973 inception and lion acres of private forestland. FIP assistance
1981, some $88.8 million in FIP cost-sharing is restricted to owners of between 10 and 1,000
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acres (5,000 acres under certain circumstances)
and to sites capable of producing 50 ft3/acre an-
nually in natural stands.

A recent evaluation of the FIP program by
the Forest Service and the University of Min-
nesota concluded that the program has gained
in efficiency over time.60 The average size of
tracts has increased and 70 percent of the
treated acres in 1979 were on timberlands ca-
pable of producing 85 ft3/acre/year in natural
stands. Nonetheless, most of the treated sites
in 1979 were small (41 acres for reforestation
and 31 acres for timber stand improvement),
and about 6 percent of the acres treated in 1974
had not been retained by the owner through
1981, Several States have established their own
forestry incentives programs since FIP was
enacted. The Reagan administration, in its
fiscal year 1984 budget proposal, has requested
that Congress consolidate FIP with the Agri-
cultural Conservation Program and has sought
no funds for FIP.

Three 1978 enactments—the Cooperative
Forestry Assistance Act (Public Law 95-313),
the Renewable Resources Extension Act (Pub-
lic Law 95-306), and the Forest and Rangeland
Renewable Resources Research Act—placed
additional emphasis on technical assistance,
research, education, and information programs
for private forestry. These programs have the
potential to reach more landowners than direct
cost sharing, but funding has been limited, es-
pecially for education and information. In ad-
dition, several Federal environmental laws
have direct and indirect effects on timber
management on private lands (see box K).

For many years, State governments have pro-
vided forestry-related technical and informa-
tion services to forest land owners, as well as
fire suppression and other extensive manage-
ment assistance. Currently, these programs are
supported by the Forest Service’s Rural For-
estry Assistance Program.

— .
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Recently, State legislatures have expanded
forestry-related activities. A 1981 survey by the
National Conference of State Legislatures
found significant modifications in State pro-
grams during the 1970’s61 (table 37). State pro-
grams at the end of 1981 included:

●

●

●

●

●

preferential forestland tax treatment in at
least 22 States;
six cost-sharing programs, either inde-
pendent of or supplemental to the Federal
Forestry Incentives Program;
15 State forest practices acts that regulate
harvesting activities, environmental prac-
tices or reforestation;
other initiatives designed to retain forest-
land in productive use; and
forestland retention Provisions of various
kinds.

Most of the State programs are intended to
encourage timber production and manage-
ment. Some State forest practices acts, how-
ever, have more complex objectives, including
environmental protection which in some in-
stances may have negative effects on inten-
sified forest management. California’s law
(California Public Resources Code Division 4,
ch. 8), which is the most stringent, is believed
by some to actually discourage timber manage-
ment, even though one of its goals is to improve
it, because of high compliance costs. One ana-
lyst makes informal estimates of $10 to $40 per
thousand board-feet  for  addit ional  costs
resulting from implementation of practices re-
quired by law and concludes, “ . . . it seems
quite unlikely that the costs associated with
rule requirements are likely to have much ef-
fect on the magnitude of operations, except in
a limited number of marginal cases. Quite
clearly, however, the net returns from timber
harvesting to some stumpage owners have
been significantly reduced. ”62
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Box K.—Environmental Regulations and Timber Management

Environmental damage is to some extent unavoidable in timber harvesting and management
activities, but many of these impacts can be ameliorated through environmentally sound manage-
ment. Environmental protection is a key management objective of congressional policy articulated
for Federal lands. Several recent Federal and State laws related to water quality, air pollution con-
trol, and chemical use affect forest management activities on private lands, although often less
directly. These laws have been cited as potential barriers to more intensive timber management,
but empirical evidence that this is the case is limited to relatively few instances.

Clean Water-Certain provisions of the Federal Clean Water Act (33 U.S.C. 1251 et seq.) affect
forestry activities, but to date implementation of these provisions has not substantially impeded
silvicultural activities. The act’s section 208-aimed at reducing nonpoint pollution (including that
which results from timber harvesting and other silvicultural practices)—has been implemented pri-
marily through State level educational efforts and voluntary compliance with forest practice guide-
lines. It is not known whether these voluntary guidelines have been widely adopted by PNIF owners
or how widely the guidelines diverge from common practices, but it appears unlikely that timber
production would be significantly affected by compliance. Some foresters feared that section 404
of the act would restrict some practices for crossing streams and forest drainage areas, especially
in the South where wetlands abound. To date, however, forest managers apparently have been
successful in qualifying for exemption from 404 provisions or in obtaining the necessary permits
to conduct forestry operations. The extent to which 404 restrictions may diminish forest produc-
tivity or discourage landowners from intensifying management is speculative but appears to be
minimal.

Clean Air-Prescribed burning of forestlands is regulated under particulate emission provi-
sions of the Clean Air Act (42 U.S.C. 7401 et seq.), and forest management interests have feared
that these restrictions may impair managers’ ability to effectively use fire as a silvicultural tool.
However, OTA found no evidence that burning activity has been significantly constrained. Permit
and notification requirements do not appear to be burdensome, and smoke management regula-
tions seem to restrict scheduled burning activity only rarely.

Chemical Use-Regulation of chemical uses under the Federal Insecticide, Fungicide, and
Rodenticide Act (92 Stat. 819-838) is restricting timber management activities in some regions.
The most important restriction is a ban on forestry uses of 2,4,5-T, but the effect of the ban on
forest productivity is uncertain. Some States’ legal requirements for applicator licensing and water
monitoring, coupled with rising insurance Premiums, may result in higher Costs of chemical ap-
plication



Table 37.–Selected State Activities Related to Private Forest Management, 1981

State Cost sharing

Alabama a . . . . . Considered but not adopted

Alaska a . . . . . . . ., Authorization exists but
appropriation to date

Arizona ... . . —

Arkansas a . . . . —

no

C a l l f o r n i aa 80- to 90-percent cost-sharing for
re fores ta t ion ,  T imber  s tand
improvement  and land
conservat ion-1 978

Colorado . . . . . . . . . —

C o n n e c t i c u t a  . . . . . —

Delaware . . . . . . . . . . —

Florida. . . . . . . . . . Considered but not adapted c

Georgia . . . . . . . . . —
Hawaii . . . . . . . . . . . . —

Idaho . . . . . . . . . . . . . —

Illinois . . . . . . . . . . . . Considered and defeated in
legislature 1979 and 1980

Indiana . . . . . . —

Kansas ., . . . . . . . . —

Kentucky a  . . . . —

Louisiana . . . . . . . . . Considered but not adopted

Maine . . . . . . . . —

Maryland . . . . . . . . . —

Tax provisions

Fixed assessment rate on land
Timber exempted from ad valorem
Severance on t imber

No special tax treatment

Ad valorem with market-value
assessment  on forest land and
timber on more than 40 acres

Use value assessment on productivity
of forest land. Severance tax on
timber products. Five cents per
acre fire protection tax

Use valuation on zoned land; yield tax
on severed timbers

Ad valorem tax on land; conditional
exemption of increased value as
result of planting

Use valuation on land; yield tax on
land and timber

30-year exemption for established
commercial plantation of 5 acres or
more

Forestland valuation based on
potential yield according to site
index as an annual ad valorem tax
on capitalization of net income
expected from yield

No special treatment for forest lands
Use valuation on land; yield on

severed timber. Private lands under
public management are exempted

Yield tax on severed timber 61 per
acre assessment on land

No special treatment for forestlands

Lands classified as forest are eligible
for $1 per acre assessment

Use valuation IS authorized but not
implemented

Use valuation on land; standing
timber is Included in land valuation

Use valuation on land; severance tax
on timber

Tree Growth Law provides
productivity valuation; standing
timber included with land

Assessment Iimits on classified
lands; income tax credit being
considered

Forest practice acts

Voluntary with recommended
guidelines for nonpolit source
pollution b

Requires reforestation of all
public and private harvested
lands; regulates harvesting
practices

—

Retention of forestland
—

Authorization exists for retention
of forestland in State ownership
for multiple use, but no lands
designated

—

—

Comprehensive regulations to
maintain timberland productivity
water quality, and other values

—

—

—

—

—
—

Requires reforestation and
regulates harvesting practicesb

—

Classified forestlands must meet
minimum management
standards

—

—

—

Land Use Regulation Law
regulates harvesting in shore
lands and hazard areas

Forest Conservancy Law and Pine
Reforestation Law

Favorable tax treatment IS

conditioned on timberland
preserve zoning, permit IS

required to convert
Educational program to promote

multiuse

Open-space law provides favorable
tax treatment for classified
timberland

—

—

—
Statewide zoning by land-use

commission provides some
protection

—

—

Tax provision of the Forest
Classification Act encourages
retention

—

—

—

—

Forest Conservancy Law and its
tax provisions are intended to
encourage retention



Table 37.—Selected State Activities Related to Private Forest Management, 1981 (continued)

State Cost-sharing —— Tax provisions Forest practice acts Retention of forestland

Land is taxed at fixed rate; yield tax
on severed timber

Classified forestland is taxed at a
fixed rate; yield tax on timber

Productivity valuation on land plus
yield tax at fixed rate on land.
Valuation on timber IS at fixed rate

M a s s a c h u s e t t s . . Slash reduction, wetlands
protection, and harvesting plans
are required

—

Forest Tax Law is intended as
Incentive for retention

Michigan . . . — —

Minnesota. ... 50-percent cost-share for 7-county
area administered by Soil and
Water Conservation District, 1979

——

and according to management
agreement

Mississippi  75-percent cost-shar ing Program Ordinay Property tax on land; Mississippi forest harvesting law —,.

Missouri a . . . . . . . .

funded by severanc; t“ax ~ith $37
per acre limit, 1974

severance tax on timber

Fixed assessment on classified land
(voluntary tax law); yield tax on
timber harvested from classified
land only

Land is assessed by productivity and
accessibility for ad valorem taxes

Related to grassland value

— —

Montana . . . . . . . . . .

Nebraska. . . . . . . . . .

Nevada . . . . . . . . .

N e w  H a m p s h i r e

N e w  J e r s e ya . .

—

—

—

By executive order, owners must
have State approval for tree
cutting

Very extensive seed-tree
requirements and strict
harvesting standards

Several laws regulate timber
harvesting techniques

Use value assessment on classified
land; yield tax on severed timber

Use valuation on land if certified as
tree farm; yield tax on severed
timber d

Use value assessment base on
productivity

Voluntary  wi th  recommended

guidel ines for  nonpoint  po l lu t ion
Pineland Protection Act Iimits

development and encourages
forestry or agricultural use on
1.1 million acres

New Mexicoa . . . . . . Productivity valuation on land; Forest Conservation Act requires—
severance and excise tax on timber reforestation, seed tree,

harvesting standards, and fire
prevention

Extensive technical assistance
Including management planning
and timber marking

—

N e w  Y o r ka — Tax treatment IS intended to
encourage retention and
management of forestland

—

Forestland is assessed at a reduced
rate; yield tax

N o r t h  C a r o l i n aa  6 0 - p e r c e n t  c o s t - s h a r i n g  o n  a
maximum 100 acres per year
funded by pr imary products
assessment  and State
appropr ia t ions,  1978

N o r t h  D a k o t a —

Use valuation on land; exemption for
standing timber. Amortization of
timber receipts

Differential valuation in lieu of ad
valorem taxes on land and timber

Forestland is taxed at 50 percent of
normal rates, use valuation is
optional

Market valuation on land; ad valorem
on timber

Use valuation on land; income tax
credit for reforestation
capitalization of income over
rotation; yield tax on timber

——

Ohio. . . . . . . . . . — — —

O k l a h o m a —

Oregon a ... . . . . . . Considered but not adoptedc

Voluntary guidelines developed by
forestry committees

Practice Act provides for
reforestation, reading,
harvesting, chemicals, and slash
burning

—

State land-use law requires local
use plans to conform with State
goals and guidelines



Ch. VI— The Forest Resource Base ● 189
———

II

i
I II I


