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Concern has been growing about possibly serious timber
shortages in the Douglas-fir region of the Pacific Northwest
(vwestern ashington, western Oregon, and parts f nortb4rn
California). A critical analysis is provided of 1 studies
dealing with various aspects of the rojected timber shortage in
the Pacific Northwest. Findirgs/Conclusions: Generally,
differences a conflicts in the conclusions reached by the 11
studies were due ore to differing aumptions than to faults in
the data used or to the ways the data were applied. The studies
generally agreed that continuing current timber growing and
harvesting practices would likely lead to a sizable drop of
available tiaber from the Pacific Northwest in the years just
ahead. The economic effects appeared to be considerably higher
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revised harvest schedules, or bot. Questions raised by the
studies concern: the optinuz amount and applicaticn of forest
investment; what, if any, changes should be made to harvest
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COMPTROLLER GENERAL Of THE UNITED rA7rt
WASHINlTN, D.C. 1U4

B-125053

To the President of the Senate and the
Speaker of the House of Representatives

This report provides a critical analysis of 11 studies
dealing with various aspects of a projected timber shortage
in the Pacific Northwest Douglas-fir region. Most of the
studies indicated that the shortage (expected in the years
just ahead) could be alleviated or even averted by increased
forest investment or revised harvest schedules on Federal
lands.

These actions imply, however, increased Federal expen-
ditures and probably ch.-nc to current statutes. Since the
studies leave unanswered important questions on how such
changes would affect cost tradeoffs, the environment, and
multiple uses of the Nation's forests, we have recommended
that the Secretary of Agriculture address these questions in
a separate report to the Congress.

We made our review at the request of the former chairman
of the House Committee on Interior and Insular Affairs.

We are sE.nding copies of this report to the Director,
Office of Management and Budget and to the Secretary of
Agriculture. 

omptro ler General
of the United States



COMPTROLLER GENERAL'S PROJECTED TIMBER
REPORT TO THE CONGRESS SCARCITIES IN THE

PACIFIC NORTHWEST:
A CRITIQUE OF 11 STUDIES

DIGEST

The possibility of a serious timber shortage
in the Pacific Northwest is a growing na-
tional concern because the region is a major
supplier of lumber and other wood products
and a local cncern because the area depends

Vheavily on the industry for employment and
income.

ISSUES RAISED IN THE STUDIES

Many studies concerned with forest management
showed (see pp. 3-4) that a continuation o'
current Federal and private timber production
practices would result in Pacific Northwest
timber supplies being unable to keep up with
increased demand, Lumber prices historically
have risen faster than the general price level
and probably would continue to rise rapidly--
possibly a sixfold increase over the next
several decade3--while the use of wood prod-
ucts would decline.

The official U.S. Forest Service projection,
is for an 18-percent drop in Pacific Northwest
timber supplies over the next several decades,
with the decline being filled by other regions
and by imports.

Nearly all the studies dealt with increasing
supplies of timber from Federal lands as the
solution. Several concurred that an adequate
increase could come from Federal lands with-
out seriously depleting them, but differed
over whether this should be done and, if done,
on what sites. Some studies were confined
to existing policies anc laws; others implied
definite changes to current statutes.

As a group, the studies raised most of the im-
portant issues currently affecting national
timber policy and Federal forest management--

EMD--79-5
Tear Sheet. Upon removal, the report
cover date should be noted hereon. i



the amount of cutting that should take place,
the degree of forest investment, the complex
trade-offs between logging and other forest
uses, and environmental issues in general.

STUDY FINDINGS

The cause of the projected decline in Pacific
Northwest timber production has to do with the
exhaustion of old-growth forests that typically
contain trees well over 100 years old. They
are of a size to yield the maximum wood per
acre. "egenerated forests, by contrast, sel-
dom contain trees more than 100 years old and,
being smaller, yield less wood per acre. The
conversion on industry lands from old growth
to regenerated forests is well under way. In
1970, industry lands produced more than half
the region's total timber harvest.

Some studies concentrated on the possibility
of increased harvests on Federal land as a
way of offsetting the projected decline from
private lands. They found:

-- On increased forest management--more inten-
sive forest cultivation on Federal lands
would eventually increase the yield, but
under current harvest schedules most of the
increase would occur well after the period
of immediate shortage, 1985-2020. (See p. 14.)

-- On alternate harvest policies--several vari-
ations to current harvest schedules projected
substantially higher yields from the revised
schedules in the first decade due to a high
investment level of forest cultivation. The
yields under the low investment projection
dropped in subsequent decades; however, they
never fell significantly below current levels.

Departures from current harvest schedules were
projected by Oregon State University (See p. 21)
and by the State of Washington (See p. 22).
Under these schedules, future increases from
high-level forest investment were rapidly re-
flected in harvest levels so that they did help
to offset projected industry declines in the
years just ahead. It is doubtful, however,
that the projections used in the State studies
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would meet a strict interpretation of the non-
declining even-flow provision of the National
Forest Management Act of 1976.

-- On the economic effects of supply scarcities--
most of the studies reviewed dealt only
sparingly with this subject, with the excep-
tion of an econometric analysis that pro-
jected supply and demand by explicitly
accounting for market interaction. It found
both timber prices and supplies rising consi-
derably higher than was generally assumed by
the Forest Service. (See p. 29.) This report
projected a 10-percent loss in market share
by the Pacific Northwest to other regions
and imports and found that both price in-
creases and market share losses could be off-
set if production in the region were sub-
stantialiy increased.

-- On nultiple-use and environmental effects--
the studies also analyzed the effects of
increased production on other uses of the
forest and on the environment (Chapter 6).
Here GAO notes that the Forest Service as-
sumptions were generally land-extensive,
i.e., forest management techniques were to
be applied uniformly over all eligible lands
before more intensive methods were applied
to any. Similarly, the assumptions made in
the State studies involved more intensive
management over large areas. The Forest
Service concluded that even its own pro-
posals for intensified cultivation could
have adverse effects on other uses of the
forests, and GAO thinks the State studies
impled similar effects.

A recent non-Government study by a timber
authority proposed an alternative, dominant-
use concept whereby the forests would be
managed by specializing sites--the best
timberlands would be managed intensively for
timber production, and other sites would be
reserved for those uses to which they were
best suited. Proponents of dominant use
maintained that, in general, all uses of the
forests would increase, even though some-- -

might be diminished on particular sites.
(See p. 36.) GAO found that the economics of
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the Douglas-fir region seemed to avor tie
dominant-use idea.

How would increased forest management affect
the environment? A Forest Service study found
potentially significant environmental damage
could result while a Presidential panel found
that increased timber production need not
cause environmental damage. GAO concludes that
these conflicting findings were reached on dif-
ferent assumptions about how timber operations
were to be conducted. GAO also notes that en-
vironmental damage as currently dealt with by
numerous jurisdictions under varying laws and
regulations is not as yet well defined.

The studies reviewed were, for the most part,
well-integrated and consistent with the assuap-
tions made and the purposes for which they were
intended. They raised enough unanswered ques-
tions about forest policy to justify reexamin-
ing a number of its aspects.

AGENCY COMMENTS AND GAO RESPONSE

Forest Service officials agreed the situation
needed reexamination and said that the Depart-
ment of Agriculture was currently reviewing
harvest policy with the view to choosing one of
three possible options:

--Continue strict nondeclining (even) flow
(the present policy).

--Increase harvests within the constraints of
the National Forest Management Act of 1976.

-- Seek new legislation to further liberalize
the current policy.

Any further comprehensive analyses of the over-
all supply situation, the Forest Service
thought should be done through the periodic
assessments now required by law. The analy-
sis of the site-specific environmental effects
of timber operations should be done through
an individual forest's planning system. GAO
believes that decisions on harvest policy
should not be made separately from a broader
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analysis of the supply situation and environ-
mental effects. GAO cites previous reports
it has issued on the shortcomings of past
Forest Service studies as input for public
policymaking.

RECOMMENDATIONS TO THE AGENCY

The Secretary of Agriculture should prepare a
single, comprehensive study for the Congress,
evaluating the effects of alternate arvest
and timber management policies on the economy,
environment, and nontimber uses of the na-
tional forests. Such a report should recommend
one of the options outlined in the ... Ser-
vice Chief's letter. If the Secretary ot Agri-
culture recommends continuing a strict,
nondeclining even-flow harvest policy, GAO
recommends that a reasonably detailed expla-
nation be given.

MATTERS FOR CONSIDERATION BY THE CONGRESS

As indicated above, the studies reviewed
generally agreed that a projected decline in
Pacific Northwest timber supply culd be al-
leviated or averted through some combination
of increased investment, changes in the harvest
schedules, and changes in multiple-use practices
of the national forests. This in turn world, of
course, require increased Federal expenditures
and, it appears, changes to the National Forest
Management Act of 1976--both matters for the
Congress to decide.

GAO indicates in this report the additional
questions it thinks need to be ans'ered in
arriving at a sound legislative dcision.
GAO also points out that some of he sem-
ingly more innovative ideas on these sub-
jects were found in the studies made by tim-
ber experts outside the Forest Service.
Furthermore, those idividuals strongly op-
posed to more intensive forestry solely for
environmental reasons were not represented
in any of the studies. GAO believes these
additional views would be useful in arriv-
ing at a balanced reconsideration of national
forest legislation.
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CHAPTER 1

INTRODUCTION

Concern has been growing during the last several years
about possibly serious timber shortages in the Douglas-fir
region of the Pacific Northwest (western Washington, western
Oregon, and parts of northern California). It is a regional
concern because the timber industry is important to the local
economy, but it is also a national issue because the Northwest
is a major supplier of lumber and other wood products.

The problem was brought to light in a series of timber
supply forecasts by the U.S. Forest Service, the most not-
able being the official, 10-year timber census, "Outlook
for Timber in the United States," published in 1973. Since
then, the projected shortage has been the subject of numerous
studies by the Forest Service and independent parties.

Since large tracts of the richest timberlands in the
region are publicly owned and many are governed by Federal
law, it is natural that questions about timber management
in the area would become matters of public debate. Moreover,
the many studies done on the subject, while adding consid-
erable information to the deliberatlons, tended also to
confuse the issue because they seemed to reach different
conclusions, often on the basis of differing assumptions,
data, and methods.

This report is an analysis and critique of what are con-
sidered some of the major studies of forecasted timber sup-
plies in the Pacific Northwest Douglas-fir region. It is
intended to be of ssistance in policy analysis concerning
national forest timber management. The report does not ad-
dress timber management of private, State, or other Federal
timberlands.

SCOPE

We were requested by the chairman of the House Committee
on Interior and Insular Affairs to prepare a comprehensive
critique of a number of studies that focused on timber supply
problems in the Pacific Northwest Douglas-fir region. The
chairman was concerned with the prospects of a timber shortage
in the region and its possible effects.

Three studies from the chairman's original request are
not dealt with in this report because we considered them
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outdated or not directly relevant. On the other hand, we
added four that were not readily available earlier but which
were, in our view, especially relevant to one or more of the
committee's concerns.

The following chapters present a critique of the studies
most pertinent to public concerns. Those studies, or parts
of studies, which dealt with a single issue are discussed
together in a comparative context.

The 11 studies cited and discussed in this report are
listed and discussed in table 1 (p. 3 ), for ready reference.
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TABLE 1
3tudies Cited and Discuised in This Report

Title Date Content

Studies Cited for Review by the Comaittee

1. The Outlook for Timber in the 1. One in a series of timber appraisals
United States, Forest Service, USDA. 1973 made periodically by the Forest

Service relating primarily to the
Nation's 500 million acres of com-
mercial timberland. Dwindling
supplies in the Pacific Northwest
industrial lands and increasing
demands were dealt with in some detail
along with rising prices. Increased
demand for additional recreational
acreage was also discussed in the
367-page report.

2. Dougla-Fir Supply Study, Forest 2. Examined alternative programs for
Servie, USDA. 1969 increasing timber supplies in the

Pacific Northwest region as a response
to the expected decline in timber
yield from private timberlands in
the next 20 to 30 years.

3. Two Projections of Timber Supply 1. Used two projections of timber supply
in the Pacific Coast States, up to 2020 in western Oregon, western
Forest Service, USDA. 1975 Washington, California, and Alaska.

One projection indicated how much
timber would be available if forest
management continued at its presert
level. The other showed the increased
supply due to a 10-year intensifica-
tion plan.

4. Washington Forest Productivity Study: PHASE 
hae I and II, Washington State 4. Examined timber sui, lies now and in

Department of Natural Resources 1975 the future in Washi.gton from the
standpoints of biological potential
and successively higher levels of
forest management.

NOTE: Only Phase I was listed in PHASE II
the Committee request. Indicated that the projected decline
Phase II added by GAO. 1976 in timber supplies for the next 20

to 30 years could be eliminated by a
combination of intensified management
and revised harvest schedules. Both
would appear to require changing
current Forest Service policy.

5. Report of the President's Advisory 5. Examined potential productivity of
Panel on Timber and the Environment, the national forests with the purpose
Government Printing Office 1973 of also protecting the environment

Study commented on other analyses of
increased forest management and
harvest schedules and made recommen-
dations to change forest policy.

6. Alternative Log Export Polici s 6. Assessed the need and feasibility of

for the ong-Term: Phase II Report, alternative log export policies in
Stanford Research Institute 1974 the long-term for the Pacific

Northwest region.

7. Emoyment Implications of Pro ected 7. Projected that the decrease in timber
Output of the Douglas Fir supplies in the Douglas Fir region,

Region, 1970-2000, Forest Service, under a continuation of present levels
USDA. 1973 of forest management would cause a

possible drop in employment in timber-
related industries.



Additional Studies Reviewed by GAO

8. Timber Harvest Scheduling Issues Study, 8. Comp. .sive analysis made by the
Forest Service, USDA 1976 Pacific Northwest Forest Experiment

Station of alternative methods for
scheduling harvests on public timber-
lands to compensate for the increased
demand and reduced supply. Scheduling
alternatives ware consistent with the
Multiple Use-Sustained Yield Act of
1960. Study investigated changing
the size of the area to be harvested
to increase yields overall.

9. Timber for Oregon's Tomorrow, an 9. Analyzed timber supplies unCer two
Analysis of Reasonably Possible different harveat schedules and two
Occurrences, Oregon State niversity 1976 rates of management intensification.

10. Impa1ts of National Forest imber 10. Examined the possible effects on
Harvest Scheduling Policies on prices, consumption, and production
Softwood Stumpage, Lumber, and of lumber and plywood of alternative
Pl od Marketst An Econometric national forest harvest schedules,
Analysis, Oregon State Unversity 1976 the only study that projected supply

and demand by explicitly accounting
for market interaction.

11. The Economics of National Forest
Management, Resources for the Future 1976 11. Concentrated on improved techniques

for malnaging the Natio. 's forects.
Introduced the concept of dominant
use, i.e., designating certain sites
for intensive management and less
productive sitea for nontimber usee.



CHAPTER 2

WHAT IS THE PACIFIC NORTHWEST TIMBER

AVAILABILITY PROBLEM?

All of the studies examined in this report dealt in one
way or another with projected scarcities of timber grown in
the Pacific Northwest, Douglas-fir region. The studies agreed
that, if current practices are continued, the supply of timber
products over the next few decades would not be able to keep
pace with increased demand.

The implications of this forecast are serious. Lumber
prices, which historically have risen faster than the general
price level, will probably continue to rise rapidly in the
future--and with significant social costs. An im-ortant basic
material, wood, will probably cost more and be us i less.
Further, most of the studies projected an absolute decrease in
supp2ies, which could adversely affect regional employment,
income, and the local tax base.

Almost all the studies focused on increasing timber sup-
plies to solve the problem, and most agreed that an adequate
increase could come from Federal lands without seriously de-
pleting them. The studies differed greatly, however, on
whether and how this should be done. Some of the studies
confined their coverage to existing policies nd laws while
others implied definite changes to the current statutes.

As a group, the studies raised most of the important
issues currently affecting national timber policy and Federal
forest management. These included the amount of cutting that
should take place on Federal lands, the degree of desired
investment in forest resources, the complicated trade-offs
between logging an' other uses of the forest, and environmen-
tal issues in general. In analyzing the studies for the pur-
pose of formulating public policy, this report necessarily
deals with all these issues.

THE PACIFIC NORTHWEST SUPPLY PROBLEM
IN PERSPECTIVE

The studies discussed in this report concentrate, with
good reason, on timber supply in the Pacific Northwest
Douglas-fir region and particularly emphasize the pblicly-
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owned timberlands. Northwest timbcr is 96-percent soft-
woods--fir, pine, and hemlock--of the type used in lumber and
plywood for the Nation's homes, other construction needs,
and paper poducts.l/ The Northwest, although it contains
only 12 percent of the Nation's commercial-grade forest lands,
accounts for Z! percent of the softwood inventory and 45
percent of annual production. bout 72 percent of the region's
inventory is publicly owned, 54 percent (see fig. 1, below)
being under U.S. Forest Service management.

F:GURE 1
NORTHWEST TIMBER INVENTORY

(BY CWNERSHIP

18.7%

SOURCE: OUTLOOK FOR TIMBER IN TE U.S.

Public ownership has contributed to the region~s sizable
utock of old-growth (uncut) forests, because cutting has been
governed more by public policy stressing conservation than
by market forces. Ever iice the Forest Reserve Act of 1891

1/Unless otherwise indicated, all figures in this report are
based on 1970 statistics as presented in "The Outlook for
Timber in the United States," U.S. Forest Service, Oct.

1754.3 %
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and the conservationist policy of President Theodore
Roosevelt, the regionzs fcrests have been protected against
unregulated commercial use. The total area reserved for pub-
blic forests today--about 200 million acres--is about the same
as it was around the turn of the century. And the Pacific
Northwest region is one o the last major timber areas still
containing virgin forests

Most of the Nation's timber demand was met from reserves
on private lands until World War II. During the 1920s and
1930s the national concern was to mainitain prices at a level
that would support a healtly timber industry and guarantee an
adequate future supply. Dring this time management of the
national forests was largely custodial--cnntrolling fires,
regulating grazing and mining, and supervising timber sales.

The Forest Service's noildeclining even-flow cutting pol-
icy, intended to conserve a naximum inventory of trees--a
policy discussed throughout tis report--originated from this
prewar period. It was intended to limit production in the na-
tional forest,3 to maintain acceptable price levels which
would, in turi, encourage reforestation by private owners.

The rapid expansion in housing and other construction
during and after World War II, however, caused a long and sus-
tained rise in lumber prices and an awareness by the 1960s
of an impending shortage that is the subject of most of the
studies reviewed here. At the sa!e time, increased environ-
mental concerns have created conflicting pressures.

The current harvest policy was a response to projected
declines in the timber inventory on Federal lands. It calls
for harvest schedules wherein the anount of timber cut during
a specified time will be offset by new growth to avoid any de-
cline in timber inventories. Under his policy cutting trees
on Federal lands has been spread ove' several hundred years.
The policy was later affirmed by the National Forest Manage-
ment Act of 1976.

The National Forest Management Act states that harvests
can be increased only if other forest uses a::e not diminished.
It also requires the Secretary of Agr.. culture to

'I . x limit the sales of timber from each national
forest to a quantity equal to or less than a quan-
tity which can be removed from sch forests annually
in perpetuity on a sustained yield basis * *. 

The act permits increases in harvest levels, however, based
on intensified management practices sch as reforestation,
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thinning, and tree improvement, but only if such practices
can be justified in accordance with the objectives of the
Multiple-Use Sustained-Yield Act of 1960. But these harvestlevels must eventually e decreased at the end of each plan-
ning period. The act alows departure from the policy only
for salvage or sanitation harvests of damaged or threatened
timberstands or to meet multiple-use objectives,

Except for multiple-use objectives (which are not en-
tirely clear) the only way haLJests can be increased is bymore intensive cultivation practices. That is why those
cultivation practices received considerable attention in the
studies, especially in the Forest Service studies.

WHY SUPPLIES ARE BECOMING SCARCE

All of the studies reviewed found that increased needs
for timber from the Pacific Northwest could not be met while
continuing current practices, and many studies projected
definite pro3uction declines unless changes were made. Thecause of the aclines has to do with exhaustion of old-growth
forests on which the timber industry has traditionally relied
and their replacement by smaller regenerated trees. Old-
growth fore-fs typically contain trees well over 100 years
old, which are of a size to yield the maximum wood per acre.
Regenerated forests contain younger, smaller trees that natu-
rally contain less wood.

Most of the old-growth forests on private lands in the
Pacific Northwest, which in 1970 accounted for more than half
of total timber production, have been cut. In the future the
region will have to rely on regenerated forests, which is why
there is a projected decline in overall production. As indi-
cated in one Forest Service study (see p. 13 of this report),
this same exhausticn of and conversion from old-growth forests
would eventually occur on public lands as well.

IOW TO DEAL WITH
JLD-GROWTH CONVERSION

Convertine from old-growth to regenerated forests while
meeting increased timber demands was the focus of most of thestudies. All agreed that in the long run (over at least 50
years), roduction could be increased through more intensive
forest cultivation, although the studies disagreed over
whether this should be done and, if done, on what sites.

The studies also dealt with the more immediate harvest
question of how to maintain or increase supplies now. This

8



was discussed in terms of possible increased cuts on public
lands, since that is where 70 percent of the current timber
inventory stands. A number of cutting levels were projected,
and all aimed at yields that could be sustained at some rate
(depending on the degree of forest investment) indefinitely.

Some of the scheduling options considered are illustrated
in Figure 2:

FIGURE 2
ALTERNATE HARVEST SCHEDULE

HYPOTHETICAL MODEL

I SCHEDULE WITH DECL INE BELOW SUSTAINED YIELD

4\

"- ------ "-'--- , 11. SCHEDULE WITH DECLINE THAT CONVERGES TO SUSTAINED YIELD

P

O * _LEVEL OF SUSTANlhi') YIELD
............................................... DFNDSON EVEL OF INTENSIVE

III. SCHEDULE WITH NON-DECLINING X . MANAGEMENT AND INVESTMENT
EVENFLOW HARVEST SCHEDULE 

PERIOD OF OLD- GROWTH CONVERSION BY DECADES ?OTALL REGULATED FOREST

Schedules I and II allow for increased cutting now (which
would compensate for a reduced private yield wile private
owners were adjusting to the depletion of their old-growth
timber) and then reach a new yield level that could be sus-
taind indefinitely fromn regenerated forests. Schedule I ap-
proximates the actual experience in the Southeast timber
region, where harvests initially declined before returning
to their present levels. Schedule III shows Forest Service
policy as codified by the National Forest Management Act of
1976. It spreads old-growth harvests over several hundred
years in order to sustain yields from the public forests at
current levels, but does not compensate for the reduced pri-
vate yield during the conversion period.
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OTHER ISSUES IN THE STUDIES

The studies raised a number of long-term forest issues
in addition to projected scarcities during the old-growth
conversion period. Current policy is based on minimizing
environmental damage and promoting multiple uses of the

forest.

Critics of this policy, however, aintained that timber
production could be increased, not only now but in the future,

by implementing a higher old-growth harvest level. They

claimed that this would reduce t loss of old-growth trees

to fire and natural mortality wh,; making more land available
for new growth. (See fiq 3 on 11.) These critics pointed

out that, although the younger forests contain less timber per

acre, they nevertheless grow faster, thus adding more wood to

the inventory and that cutting more often would increase the
total supply.

The critics also challenged the assertion that more
flexible harvest schedules would necessarily damage the

environment more than present policies.

The Forest Service now uses a single National Forest (a

geograpnical area of administration) as the planning unit in

setting harvest levels. One of its studies (see p. 19) consi-

dered using a larger region as the planning unit, thus allow-
ing more flexibility in the harvest levels of the individual

forests. Finally, one studs questioned the Forest Service:s

current multiple-use policy. (See p. 36.)

THE 11 STUDIES REVIEWED

Each of the 11 studies reviewed in this report is dis-
cussed in the chapters that follow as it relates to the

principal forest issues described above. Chapter 3 discusses

three Forest Service reports that showed projected inventory

shortages under current policy, and examines the effect of in-
creased investment in forest cultivation without a change in

harvest policy. Chapter 4 examines three additional studies
(one by th~ Forest Service, one by Oregon State University,

and one by the Sta of Washington) that analyzed the effect
of varying harvest schedules--some in ways that would require

changes to the law.

Chapter 5 considers the possible economic effects of

Inventory projecticns, as discussed in the official Forest

Service's Outlook report versus an independent study. Chapter

6 discusses issues raised in previously mentioned reports
along with the additional views of a Presidential panel
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and an independent forest expert. Chapter 7 giuvs our views
on the policy questions not answered in any of the reports
and indicates what remains to be done.

FIGURE 3
GROWTH/MORTALITY LOSS FORESTS - 1970
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CHAPTER 3

COULD INTENSIVE ANAGEMENT OF THE

NATIONAL FORESTS SOLVE THE PROBLEM?

The earliest Forest Service study that projected a
decline in the Pacific Northwest timber inventory was the 1969
"Douglas-Fir Supply Study,' which led to the Forest Service's
current harvest policy in the region. The second is the "Out-
look for Timber in the United States"' which, based on 1970
statistics, is the official long-range Forest Service survey.
All of the other studies discussed in this report, and this
report itself, relied heavily on the Outlook data. The third
study, 'Two Projections of Timber Supply in the Pacific Coast
States' (1975), concentrated on the effects of more intensive
cultivation for present and future timber harvests.

The "Douglas-Fir Supply Study'" was the earliest study in
this group that highlighted an inventory decline. The other
two are more recent projections of an inventory decline on
private lands over the next two to three decades. All the
base projections were made under the assumption that manage-
ment and harvest practices would not change in response to
market conditions, although the effect of assumed increases
in forest cultivation was considered in several projections.

As such, these base projections are not realistic fore-
casts of what will probably happen. If there were to be a
serious shortage, prices would surely rise and timberland
owners and processors would undoubtedly react to new profit
opportunities. Also, at least one industry study challenged
the common assumption by most of the studies reviewed--that
there would necessarily be a decline in the amount of timber
cut on private lands. (See p. 24.) These broader economic
considerations are discussed in some detail in Chapter 5.

Aside from that, the supply projections in the three
Forest Service studies highlighted some of the probable
consequences of the trend to greater reliance on smaller,
regenerated trees. They also discussed how this might affect
public forest policies.

METHODS OF INTENSIFYING
FOREST CULTIVATION

As mentioned in chapter 2, the National Forest Management
Act of 1976 permits increases in harvest levels on Federal
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land, based on "intensified management" practices that would
allow higher levels of sustained yield. (See p. 7.) Most of
the studies discussed in this report attempted to measure the
effect of such practices for given harvest scheduling poli-
cies. The main forest cultivation practices are described
below. All practices would depend on increased investment
on private lands or increased Federal expenditures on public
lands. To the extent that the increased cultivation wculd
allow increases in timber sales, such sales would offset
additional appropriations. The cultivation methods are:

-- Reforestation/regeneration; preparing and replant-
ing on denuded or understocked forest lands.

-- Commercial thinning; concentrating growth on the
more valuable trees by harvesting and marketing
some less desirable trees before maturity.

--Stocking control/precommercial thinning; elimina-
ting competing vegetation to provide more growing
room for the most desirable young trees.

-- Mortality salvage; harvesting trees that have been
killed or damaged by fire, insects, or disease.

-- Fertilization and genetic improvement; adding nutri-
ents to the soil to enhance timber growth and care-
fully propagating seedlings from superior trees. This
practice was not generally assumed in the studies.

All of these techniques could be implemented to increase
inventories of regenerated trees. In each case, though, the
current costs incurred must be balanced against the expected
returns from future harvests. Such resource allocation is
what is generally meant by intensive management--as opposed
to relying on natural generation and growth.

THE "DOUGLAS-FIR SUPPLY STUDY"

The 1969 "Douglas-Fir Supply Study',' was undertaken to
investigate the possibility of increasing harvests on Federal
lands by (1) increasing forest cultivation and (2) shortening
the periods between cuttings from the current 100 years to 70.
This was one of the first computer simulations done on the
subject. As shown in figure 4, (see p. 14) the "Douglas-Fir
Supply Study" projections indicated that shortening the period
between cuttings would result in lower subsequent harvests,
regardless of the investment in more intensive forest cultiva-
tion. More surprisingly, they showed only slightly less de-
cline when the 100-year period was continued.
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FIGOUlE 4
RESULTS OF DOUGLALFIR UPLY STUDY
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Thus the Forest Service, while seeking to offset a cur-
rent decline in private timber supplies, discovered a similar
future decline in supplies from the national forests. The
dec'ine would result from the Forest Service policy of estab-
lishing an even flow of cutting over the harvest period (100
years). This would automatically lead to a decre-Ae once
the older trees were exhausted. As already explal d (see p.
8), this is a natural consequence of the shift to smaller
second-growth trees, and it led to the Forest Service,s
current, more conservative policy of spreading the old-growth
harvests over much longer periods. The even-flow policy would
indeed avert a decline in the 21st century but would lower
average harvests during the first decade and, therefore,
increase the likelihood of regional timber shortages over
the next 30 years. As with several other studies, the
"Douglas-Fir Supply Study' projected increased harvests in all
cases, according to the amounts invested in more intense
forest cultivation.

14



'"THE OUTLOOK FOR TIMBER IN THE UNITED STATES'I

Based on 1970 data the official Forest Service Outlook
projected timber supply and demand through the year 2000 and,
in the case of supply, 20 years beyond that. The demand pro-
jections are considered further in chapter 6 of this report.
It is pertinent to note that the Outlook projections for the
Pacific Northwest timber supply dropped 18 percent below 1970
levels by the year 2000 as shown in figure 5; the decrease is
attributed to a decline in timber from private lands. Sup-
plies would then remain steady through 2020.

The definition of sawtimber used in these projections
excluded trees with diameters less than 11 inches. For re.-
sons explained in chapter 6 (see p. 37), Douglas-fir stands
are normally clearcut, meaning that all trees--small and
large--are removed in a given area. Furthermore, some timber
processors now use trees with a diameter as small as 4 inches.

FIGURE 6 FIGURE 6
SAWTIMBER SUPPLIES ROUNDWOOD SUPPLIES
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The Forest Service roundwood projections (see fig. 6, p.
15), which included all trees 5 inches or more in diameter,
showed only a 11-percent decline through the year 2000 and
some increase a ter that. Thus, as much as 5 percent of
the projected decrease in Outlook's projected supplies may
simply result from the way commercial timber is defined.

"TWO PROJECTIONS OF TIMBER SUPPLY
IN THE PACIFIC COAST STATES"

Under the Forest Service's even-flow policy, the amount
of timber cut on public lands can be increased only in re-
sponse to more intense cultivation, which in time leads to
higher yields.

The Two Projections study was an attempt by the Forest
Service to show the effect of such cultivation in increasing
the timber supply. The first projection, shown in figure 7,
(see p. 17), graphs a continuation of current practices
without additional investment. It is essentially the same
as Outlook's projected sawtimber decrease shown earlier in
figure 2. Figure 7 also shows in the second projection the
comparative results of a 10-year intensified cultivation
program. The second projection assumed a slight decrease
over time in regional acreage devoted to timber and a gradual
trend toward use of 5-inch diameter roundwood trees. It
also assumed a somewhat greater use of logging residue, but'
no change in rotation length (the time between cuttings on
the same land). The second projection's harvest levels were
assumed to increase by a 10-ear investment program on all
land the Forest Service thought was capable of a 5-percent
or greater increase in yield. This assumed--somewhat unrea-
listically we think--that private and other public landowners
would necessarily follow the Forest Service's investment pro-
gram and timing.

The projected results of the program were: a 4-percent
increase in 1980, over 10 percent in 2000, and peak response
after that.
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FIGURE 7
RESULTS OF TWO PROJECTIONS OF TIMBER SUPPLY IN THE PACIFIC COAST STATES STUDY

(1970 SUPPLY - 24,912 MILLION BOARD FEET)
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CONCLUSIONS

None of the significant increase would occur in the 1980

to 2000 period of currently projected shortages from private
timber harvests because timber produced from the cultivation
program wouldn't mature until the middle of the next century.
Consequently, intensive management, by itself, cannot solve
the problem.
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CHAPTER 4

SHOULD THE HARVEST POLICY BE CHANGED?

The current Forest Service policy of even-flow cutting
is justified on grounds that it provides more economic sta-
bility and is less damaging to the environment than alter-
nate harvest schedules. Even-flow harvest policy is also
said to provide greater protection against unforeseen future
losses of land area devoted to timber and unpredictable
changes in timber growth and processing techniques.

The critics of even-flow centered their argument on the
fact that timber is a renewable resource and pointing out that
it cannot be renewed until mature and overmature trees are
cut. They stressed that old-growth forests add little to new
growth, are much more susceptible to natural mortality, and
limit the acreage available for the regeneration of younger
trees.

Variations of the even-flow policy ere studied by the
Forest Servicn, by Oregon State University, and the State of
Washington. Timber supply projections from all three studies
are presented in this chapter.

The State studies showed the potential for a marked
near-term increase in timber production, but implied that a
change in Federal statutes would be required. The State
studies, moreover, having been done outside the Forest
Service, constituted the most comprehensive, independent
projections of potential Northwest timber supply available.
They were not completed, however, until 1976, hence were
not readily available durinq formulation of the National
Forest Management Act of 1976.

"TIMBER HARVEST SCHEDULING
ISSUES STUDY"

In this study the Pacific Northwest Forest Experimental
Station considered several alternatives to even-flow cutting.
Some were defined in terms of the area harvested or the finan-
cial criteria used, but most considered variations in the
average volume of timber cut over a given planning period.
One study allowed for a 5-percent decline in average annual
harvests from one decade to the next, while a second allowed
up to a 10-percent variation in the cut from one decade to
another, but required an even flow over the entire planning
period.

Table 2 (p. 19) shows the supply projections for the two
alternative harvest schedules (compared to those from the
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current even-flow schedule) and one that was used in the
earlier "Douglas-Fir Supply Study." (See p. 13.) Projections
A on the left assumed no increase in forest investment, while
projections B on the right assumed an increased investment
similar to the Douglas-fir and Two Projections Studies dis-
cussed in chapter 3.

TABLE 2

Harvest Sche uling Output Volumes
(As rcntage of (1), first decade)

A Projections B Projections

ALTERNATIVE Output - Low Investment Output - High Investment
Frst Cony. Post 0 First Cony. Post 30

Convy. Convy.

Decade Period Period Decades Decade Period Period Decades

1. Non-declining
Even flow * 100 99 98 99 157 157 157 157

2. Conversion - iod
Even flow ' 105 104 96 100 158 158 156 157

3. 5% Declining 137 106 99 102 193 170 154 160

4. 10% Fluctuating 116 105 97 101 146 162 157 159

*Current harvest scheduling policy

*Harvest scheduling policy incorporated into "Douqlas-Fir Supply Study."

Source; "Timber Harvest SchedulinQ Issues Study," Forest Srvice, United States
Department of Agriculture, 1976.

The A projections without increased investment all showed
an increase in the first decade with only a minor drop there-
after. In the case of the 5-percent declining schedule, the
initial increase was a substantial 37 percent over the non-
declining even flow. This would seem to support a reconsider-
ation of the current schedules.

The B projections, with their increased investment, re-
sulted in substantially increased production over the entire
period but would require additional appropriations. The in-
vestment program would cover some 70 percent of the total
land area considered. Such blanket application of forest in-
vestment has been widely criticized, but there was insuffi-
cient information in this study to weigh the costs and bene-
fits of such a program. The general subject of forest invest-
ment policy is discussed in chapter 6.

One additional consideration in the "Timber Harvest
Scheduling Issues Study" was the application of an even-flow
cutting schedule applied to an area larger than a single na-
tional forest (the current planning unit). The larger plan-
ning unit would allow greater opportunity for balancing gaps
in one area with gluts in another. The study investigated
using a single even-flow schedule that combined all landowners
in Douglas County, Oregon. It found an increased allowable
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cut of 15 percent in the first decade, 5 percent in the con-
version period, and 2 percent thereafter. Use of the larger
planning unit appeared to improve the yield without increas-
ing the investment or basic departure from even-flow schedul-
ing. It depended, though, on sustained inventories on private
lands not under Government control.

Overall, the figures show that with increased investment
and a change in harvest schedules the outpu, .rom nationalforests could be increased by some 62 to 70 percent during
the old-growth conversion period. This would be more than
enough to offset the projected decline in production during
the same period on industrial lands.

ALTERNATIES TO EVEN-FLOW SCHEDULES

The Forest Service projections discussed thus far were
derived from a computer model called Timber-RAM. It used a
single planning period over which harvests were averaged, or,
as in the "Timber Harvest Scheduling Issues Study," were
varied around the average according to some prespecified
scheme.

The computer models used in the Oregon and Washington
studies replaced the static planning period with a sequence
of planning periods, each one decade long. These were linked
by a set of conditions which the forest would have to con-
tinuously meet one rotation in the future. For example, for
a 100-year rotation cuts in 1980-90 would be constrained by
the projected condition of the forest in 2080-90. And cuts
in 1990-2000 would be constrained by conditions projected for
2090-3000, and so on.

The effect of the sequence of one decade's allowable
cut computations is to cause potential harvests to converge
gradually to an even-flow schedule. During the convergence,
however, harvest levels may either rise or decline from
one decade to the next. These sequential methods embody
the principle established by the Multiple Use-Sustained
Yield Act of 1960 but would not, it appears, be able to
meet a strict interpretation of the even-flow provisions
of the National Forest Management Act of 1976.

One result of the schedules considered in the Oregon
and Washington State studies was that the effects of in-
creased forest investment were accounted for earlier,
which would, in turn, offset the decline in industrial
harvests. The State studies treated timber'management as
a continuous program that was phased in as older growth wv-s
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harvested and as that acreage became available for replant-
ing and more intense cultivation. Fture yields would con-
tinually be increased as more and move land became regen-
erated forests. In contrast, the Foiest Service schedules
averaged such yield increases over tie entire rotation per-
iod of 100 years or more. Consequenily, inve tments made
in the latter part of the period had less effect on yields
cut in that period.

THE OREGON STATE STUDY

The 1976 Oregon State study--"T:mber for Oregon's
Tomorrow, An Analysis of Reasonably ossible Occurrences"--
made projections under two harvesting schedules and two
levels of forest investment. The first harvest schedule
assumed that cutting on public lands would retain current
even-flow schedules until the year 21)00 and that private
owners would provide the rest of the harvest needed to
maintain future cuts at their mid-1910 level. The second
schedule maximized harvests for all Landowners by using
the sequential method of converging o the long-run,
sustained-yield level. Allowable curs were projected over
100 years for each of two investment levels: Target A rep-
resented a plausible increase based Dn current trends, and
Target B represented the maxir.lu investment level considered
practical by timber industry fficials.

The Oregon State study assumed a greater shift of
marginal land in the national forests to timber production
by 2005 than did the Forest Service, and it assumed that
fewer acres would be taken out of production. These assump-
tions ere combined with the more ccnservative assumption
that fully one-third of the timber inventory on private,
nonindustrial lnds would not be harvested. Thus, tne
study assumed a greater private harsest decline than did
the Forest Service. The Oregon harvest projections in-
cluded all trees of 7-inch diameter or more and there-
fore were more comparable to the Forest Service roundwood
projections than to its sawtimber prcojections. (See p. 15.)

Figure 8 shows the results of the Oregon study on the
following page. Figure 8 indicated a definite 22-percent drop
in harvests over the next 20 years under the Current Low-
Management harvest schedule assumption in Oregon's Douglas-
fir region. UI maximum Yield High-Manaqement harvest
schedule by contra:tt showed harvest increases--6 percent
through 1985, and as much as 14 percent in the year 2035.
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Under the Maximum Yield harvest schedules, yields never
dropped below the Current Level.

FIGURE 8
RESULTS OF OREGON STATE STUDY

(FOUR LEVELS OF FOREST MANAGEMENT)
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The decline in harvests projected under the Current Low-
Management schedule was somewhat greater than in the Forest
Service projections, and the gains from shifting to revised
harvest schedules were also greater. Te projection from
high investment, of course, showed greater yields than low
investment, but the difference in yields was not as great as
in the Forest Service projections. The Oregon projections,
however, used a different base period and so are not strictly
comparable to Forest Service projections.

"THE WASHINGTON FOREST PRODUCTIVITY STUDY:
PHASE I REPORT"

The Washington study combined sequential harvest schedu-
ling techniques similar to Oregon State's; it had four
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increasing levels of forest investment. The first two,
labeled "Natural" and "Stand Establishment" (see fig. 9 on
p. 24) assumed that clearcut acreage would be regenerated if
the stands could yield, respectively, 50 and 85 percent of
the current normal yield at harvest. These were both below
current practice.

The third level, "Current," was the 1973 level of invest-
ment to be practiced by each ownership group, public and pri-
vate. The highest level, called "Intensive 75," included the
most productive management practices known in 1975, and were
applied to all lands that were found to be technically and
biologically adaptable. The only exception was commercial
thinning (harvesting trees early to increase growth in the
remaining stands), which was applied to only 90 percent of the
possible forest area.

The Washington study allowed for substantial land
withdrawals from timber production during the period of the
projection. This amounted to an 11-percent decrease in the
total land base for all ownership groups during a 70-year
period. The results of the projection are shown in figure 9
on the following page.

The two least intensive investment levels showed steady
declines from the second decade on. The more intensive
levels showed steady increases until 2025, when they leveled
off, but at a higher, sustained-yield harv2st.
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FIGURE 9
RESULTS OF WASHINGTON STATE STUDY, PHASE I

(FOUR LEVELS OF FOREST INVESTMENT)
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The projections by the Washington study, like most of the
other studies discussed, included a sharp decline in the po-
tential from timber industry lands. Some industry representa-
tives maintained that this could be avoided entirely by more
intensive cultivation. A comparison of the Washington study's
"Intensive 75" projection with the Weyerhaeuser Company's
High Yield Forest Simulation model indicates the difference to
be a 34-percent greater yield under the Weyerhaeuser assump-
tions. Four percent of that difference was due to assumptions
about future industry stocking levels, 17 percent to differ-
ences in yield assumptions, and 13 percent to differences in
assumptions about regeneration lags. Of considerable signifi-
cance to all studies discussed previously is the fact that the
Weyerhaeuser projections showed no decline in harvests from
industry lands.
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REGIONAL INVENTORY PROJECTIONS COMPARED

We attempted to compare the projections of the Oregon
and Washington studies with the Forest Service studies. (See
fig. 10.) However, the difference in base years and standards
of measurement used made strict comparisons misleading. The
only quantitative comparison we could develop was between the
Washington State and Two Projections studies at current man-
agement levels.

FIGURE 10
COMPARISON BETWEEN

WASHINGTON STATE AND TWO PROJECTIONS STUDIES

1220- % TWO PROJECTIONS

1180- 

1140 X

i1100

, 1080

-X1020 

980

WASHINGTON STATE

940 

1019 1996 I 
1975 1985 1995 2005 2015 2025

DECADE

Although the studies indicated that a combination of in-
creased investment and alternate harvest schedules on public
land could avert the projected shortages, they did not estab-
lish that these practices would be economically or environmen-
tally sound. These questions are discussed in the following
chapters.
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CONCLUSIONS

The Forest Service study (Two Projections) found a supply
decline in the period from 1980 to 2020 in the Douglas-fir
region. (See fig. 10.) The Oregon and Washington studies
found that the decline could be averted by a combination
of intensive timber management and revised harvest scheduling
policies. The higher projections, however, would require
fundamental changes in present policy and probably in the
law itself.

Before such changes to harvest policy are considered,
key questions--discussed in the following chapters--concerning
the economic and environmental effects need to be addressed.
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CHAPTER 5

WHAT ARE THE ECONOMIC IMPLICATIONS OF

REDUCED TIMBER SUrPLIES?

The concern of the studies discussed thus far over a
drop in timber inventory is, of course, really a concern
over its economic effects--on the prices and supply of tim-
ber products, and jobs, income, and taxes. The economic
effects, in turn, are related not merely to timber inventor-
ies, but to the demand for forest products and how that de-
mand is met in the marketplace. An examination of these
problems must, of course, start with an analysis of the inter-
action between supply, demand, and prices. Surprisingly,
this relationship was either ignored or inadequately covered
in most of the studies reviewed.

The Outlook report contained supply and dematnd projec-
tions, but the price levels were merely assumed. This chap-
ter attempts to relate Outlook's demand projections more
directly to supply and price in order to derive probable
market effects. It also examines a more recent econometric
analysis done by an independent timber expert that accounted
for market interaction and derived price forecasts from basic
supply and demand projections. This chapter also covers
imports and exports--a subject previously studied by the
Stanford Research Institute and others--and the effect of
current economic trends on regional employment and taxes.
These subjects were dealt with, but only sparingly, in several
of the studies.

THE OUTLOOK PROJECTIONS

The Outlook for timber in the United States projected
prices at three levels (See fiq. 11, left, on p. 28.) The low
projection is a continuation of 1970 prices without change
to 2000. The high projection is for real prices to rise at
their long-run historical rate (1.5 to 1.7 percent a year),
and the medium projection is halfway between those two. The
high projection shows the real price to be 2.2 times hiqher
than the 1970 price by the year 2000. The medium projection
is for a 60-percent increase over the same period. This arbi-
trary increase occurs in 1970 and does not fluctuate for the
next 30 years.

27



FIGURES 11 AND 12
ESTIMATED OUTLOOK FOR PRICE AND SUPPLY PROJECTIONS
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SOUHCE OUTLOOK FOR TIMBER IN THE U.S.

We took Otlook's demand projections and, using proce-
dures outlined in the "Report of the President's Advisory
Panel on Timber and the Environment," (discussed in chapter 6)
derived economic price projections based on three supply as-
sumptions in the Outlook (see fig. 12, above right.) The
base projection represented a continuation of present manage-
ment practices. The intensified supply projection was based
on increased investment that would raise supply levels late in
the period, and the economic projection was based on an indus-
try response to higher prices.

Surprisingly, although all the projections showed a
substantial price rise, they were below Outlook's historical
price trend projection, with only the economic projection con-
tinuinq to rise much after 1990. Since these price rises were
lower than experienced in the past, the national economy would
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feel little or no effect from the Pacific Northwest supply
situation. In general, Outlook projected a continuation of
past national trends with decreases in the Pacific Northwest
timber balanced by increases in other region and imports.

Outlook's projections, made in the early 1970s, are by
now somewhat dated and lacking in the more advanced projec-
tion techniques. The Forest Service is going to use a more
sophisticated econometric model in its 1980 Outlook, which
is already underway. A precursor of such an analysis is con-
tained in a 1976 study by Darius Adams of Oregon Statc Uni-
versity. His report represented perhap the most comprehen-
sive and best analysis available of the future economic
situation in timber.

THE ADAMS STUDY

The Adams study, published by Oregon State Unive. ty
in 1976, is entitled "Impacts of National Forest Timber
Harvest Scheduling Policies on Softwood Stumpage, Lumber, and
Plywood Markets: An Econometric Analysis.' Compared to the
Outlook pricing forecasts, those made by Darius Adams, using
similar assumptions about harvests on public lands, indicated
substantially higher price rises. Specifically, Adams found
the increase in lumber prices to be 25 percent greater than
did Outlook, and plywood prices increased 15 to 20 percent
more. He forecasted that timber prices would rise much more
rapidly--roughly a sixfold increase by 2000--and by s doing
would cause greater harvests of private'y-owned Northwest
timber. Private harvests were 25 percent higher in the Adams
study than they were in the Outlook forecasts--enough to
require higher utilization rates, cause shorter rotations
(periods between harvests), and eventually intensify the po-
tential deficiency on private timberlands.

Adams forecasted that the stumpage prices (those paid
for standing trees) in the Northwest would rise somewhat
faster than in other regions, and, as a result, he predicted
that the region would lose about 10 percent of its national
market share. The Southeast would gain about 6 percent, and
by the year 2000 imports (mostly Douglas-fir from British Co-
lumbia) would account for one-fourth of the domestic market
supply.

If harvests in the Douglas-fir region were increased
enough to hold timber price trends to their traditional
rate of increase thtn, Adams found

-- stumpage prices would increase but at a reduced rate;
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-- the Pacific Northwest loss of market share, would
be slowed, but not stopped;

-- import increases would be slowed but not stopped;

--supply, demand, and the price of plywood would be
more affected than lumber.

Finally the Adams study explored the effects of even
sharper harvest increases in public timberlands--up to 50
percent in timber cut between now and 1985--on the economy.
Increases of this magnitude, he found, could halt the deple-
tion of private inventories except that, because of tax
effects, public timber would not be a complete substitute for
timber cut on private lands. Adams concluded that public har-
vest increases were more likely to temper price rises and mar-
ket share losses than they were to completely offset decreases
in private timber inventories.

IMPORTS AND EXPORTS

The United States currently imports lumber and pulp prod-
ucts, primarily from Canada and, as already mentioned, the
Outlook projected that the amount of these imports would grow
in the future. One reason imports might grow is a difference
in rail rates. It costs less to ship timber across Canada to
the East Coast than it does to ship it from Washington or
Oregon.

The United States also exports logs from the Pacific
Northwest and Alaska to Japan. Again industry representatives
point to transportation differentials as the reason. It costs
less, they say, to ship logs from Washington to Japan than
to send them by rail to Montana. At any rate, the issue
of whether logs should be exported has received considerable
attention in the Pacific Northwest. Opponents of log exports
argue, among other things, that exports would reduce regional
employment. They would prefer to see the logs milled into
finished lumber in the region. Furthermore, any limiting
of log exports could alleviate the potential inventory
decline, which was the central issue of the reviewed re-
ports. This question was studied by the Stanford Research
Institute in 1974.

SRI's report, "Alternative Log Export Policies for the
Long Term: Phase II Report," concluded (from a study of
Forest Service base projections) that export restrictions
would not prevent supply shortages or avoid serious regional
employment problems. The report recommended increased public
harvests and forest investment and export restrictions.
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There are currently restrictions against log exports

from trees cut on federally- and Oregon State-held lands.

In practice, though, 70 percent of the loq exports come from

Washington State, and companies that rely on private or Wash-
ington State lands for timber are free to export.

There have been recent initiatives by Japanese trade
delegations to buy finished lumber, and Japan has adopted

U.S. lumber dimensions in order to facilitate this trade.
High energy costs and the decline of the dollar against

the Japanese yen should, it appears, further encourage this
trend.

The large timber companies certainly would welcome the

potent-ally vast Asian market for West Coast logs or lumber,
and the Pacific Northwest, as a rqion, would undoubtedly
benefit from increased lumber sales. The United States,
Russia, and Canada are the only nations capable of any sizable

softwood exports. A move to increased exports would, of
course, help out the U. S. balance of trade, but it would also

probably increase the total demand for wood and aqaravate
domestic supply scarcities.

REGIONAL ECONOMIC EFFECTS

Although there is a national concern with the availability

and price of timber, the Pacific orthwest reqion's concern is
with timber as a means to an end. As described in the Oreqon

State study:

"The end product to Oreaonians consists of obs,

net income from places outside Oregon [the
export base], a viable tax base to support
community services, and the quality of lfe
that goes along with economic well-being in
idyllic surroundings."

All benefits in the quote above relate to timber in the Paci-

fic Northwest. The industry directly provides one out of
every three jobs--more than any other three industries
combined--and timber provides one-third of all the value added
by manufacturing in the region. The effects of the timber

availability problem on regional employment were dealt with

only sparingly n the studies and, we think, not too well.

One study, "Empnloyment Implications of Projected Timber

Output in the Douglas Fir Reqion 1970-200on," by Prian R. all

of the Pacific Northwest Forest and Ranae Experiment Station,
estimated that employment could decline by as much as 45
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percent. It assumed, however, that timber prices would
decrease from their long-term trends at the same time that
supplies diminished and that none of the laid-off workers
would find alternative employment--hardly a likely economic
outcome.

The Oregon State study estimated employmen t could
decline by between 3 to 25 percent by 2005 (depending on the
harvest projection used) but acknowledged its failure to
consider alternate employment in figuring the percentage.
Rising timber prices, in fact, should lead to increased
harvest activities and forest cultivation, thereby creating
some, but not necessarily a sufficient number of, compensating
jobs.

"The Timber Harvest Scheduling Issues Study" estimated
Forest Service timber management employment would have to
increase 82 percent over the next decade before the national
forests could be manaaed at the high investment level defined
in the study. Forest Service officials cautioned that total
Forest Service employment is low compared to the timber indas-
try. Also, the Forest Service typically assumed that manage-
ment levels would remain constant on industry lands, while
industry representatives generally predicted that they would
increase.

Another important employment consideration is timing.
Obviously gradual changes would be easier to adjust to than
sudden downswings. Most of the projected declines were grad-
ual, but neither the timing nor the employment trade-off men-
tioned above was reall adequately dealt with in the studies.

Changes in harvest schedules would affect regional tax
revenues and the distribution of tax payments; this includes
State and local taxes on privately-owned timber and Federal
taxes on timber sales. The Federal Government pays the
counties a share of its timber revenues in lieu of property
taxes. State income taxes are charged on the capital gains
from timber sales. Various .)ther taxes are also charged on
timber harvests by local jurisdictions. It is difficult to
estimate the net effect of all taxes, and none of the studies
investigated the full range of essential tax issues.

The net tax effect depends on both the quantities har-
vested and the prices realized, which tend to be offsetting.
The inelasticity of timber demand suqqested in some of the
studies could point toward higher total revenues and taxes
because of decreased supplies.
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CONCLUSIONS

More generally, thouqh, if the supply shortages, contin-
uing price trends, and loss of market share forecLszed by
Outlook were accurate, there could well be a long-term
decline in both employment and revenue in the region. For
public policymaking, we think these possible declines deserve
further consideration, particularly since harvest policies
are controlled by the Government.
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CHAPTER 6

WHAT ARE THE ENVIRONMENTAL COSTS

OF INCREASED TIMBER SUPPLIES?

We would conclude from an examination of the studies
discussed thus far that (1) current practices are likely (but
not certain) to lead to a Pacific Northwest timber shortage in
the years just ahead, and (2) that a shortage could be averted
by a combination of increased forest investment and revised
harvest schedules. The remaining questions, discussed in this
chapter, concern (1) the degree and application of increased
investment and (2) the environmental effects of the increased
investment and revised harvest schedules.

THE CONCEPT OF MULTIPLE USE

As mentioned in chapter 2, the objectives of "multiple
use" are referred to in the National Forest Management Act
of 1976 and even in the title of the Multiple Use-Sustained
Yield Act of 1960. The term recognizes that the national
forest lands serve the public in a number of ways--as a source
of timber, minerals, and water; as a recreation area; as a
wildlife haven; and as a source of ecological balance. The
multiple-use objectives in the current law were to insure that
certain uses (such as logqinq) did not preclude others (such
as recreation, water-shed management, etc.).

In practice, multiple-use objectives are met in two
ways: 1) by designating certain areas for particular uses and
(2) by using harvest and cultivation practices in timber-
growing areas that minimize interference with other uses.
Prohibition of certain environmentally harmful logging and
timber-processing practices enhances the nontimber uses of the
forest, but regulation of such practices was apparently taken
for granted in the studies.

The Forest Service currently classifies land in the
national forests according to the scheme presented in figure
13 on p. 35. Timber production occurs mostly on regulated com-
mercial land, and the figure shows that this class is essen-
tially residual--though very large--and it remains after acre-
age has been set aside for other uses.
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FIGURE 13
GENERAL CLASSIFICATION KEY FOR PRODUCTIVE FOREST LAND

1. Does status prohibit harvesting trees?

No Yes PRODUCTIVE RESERVED'

2. Is area being studied for status that
would prohibit harvesting trees?

No Yes r PRODUCTIVE DEFERRED

3. Can regular periodic timber harvest be
planned and controlled for sustained
yield of timber products?

4 4 REGULATED COMMERCIAL
No Yes " | FOREST LAND

v (Standard)
UNREGULATED COMMERCIAL (Special) *'
FOREST LAND**** (Marginal)

* Wilderness areas are one example of land In this category.
** May nclude shelter belts along streams, visual barriers around clearcut areas, exceptionally steep lands, or habitats

of endangered wildlife species.
*** Land which Is deemed marginal for timbering because of poor productivity, poor location or similar reasons.

-'** May Include experimental forests, recreation and administrative sites, special interest area,
or extremely remote sites.

SOURCE: Report of President's Advisor Panel on Timber and the Environment 1973.

Timber supplies could be increased by reclassifying some
potentially productive timber sites now reserved for other
purposes as commercial-grade timberland. But not all land so
classified can, in fact, sport economical logging. Some
could be withdrawn from the timberland base without greatly
affecting production. Such reclassification was not proposed
in the studies.

Most of the proposals for increased production con-
centrated on currently regulated commercial-grade forest
land. Some of the studies, notably the Oregon State study,
assumed that land now classified as marginal would become
productive timberland in the future. All of the studies
assumed that some of the currently productive land would
be lost over time as it was withdrawn from timber produc-
tion for other uses, and that intensified cultivation of
the remainder would be required to maintain harvest levels
from the smaller land base. This, in turn, could lead to
coinplicated trade-offs between the timber and nontimber
uses of that land.
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MULTIPLE USE AND TIMBER INVESTMENT POLICY

Current Forest Service practices are land extensive be-
cause initial investments in reforestation of unstocked land
and development of marginal lands to timber are applied to all
possible sites before follow-up procedures like thinning or
fertilization are applied to any. Such practices, as are
normaliv introduced, are applied uniformly across all eligi-
ble sites. This approach could be justified because it mini-
mizes the adverse effects of timber growing on other uses of
tie forest.

Furthermore, the Forest Service harvest schedule spreads
old-growth harvests over more than 100 years, and in the
"natural rotation" alternatives of the "Timber Harvest Sched-
uling Issues Study" (see p. 18), ome trees were carried as
long as 260 years. The study stated that the natural ro-
tation schedule was proposed because

"* * * it will produce a forest which is more pleas-
ing in appearance, which can be managed with less
ccnflict between timber and other resources, and
which will yield higher quality wood."

Thus, the longer rotation was considered primarily as a means
to enhance nontimber forest uses, since it would surely lower
yields and increase harvest costs. However, these Forest Ser-
vice practices have been criticized by those who advocate
concentrating more intense methods on a smaller land area as
a more sensible way to provide for multiple uses of the forest.

The Oregon and Washington State studies (see pp. 21 and
22), on the other hand, proposed shorter rotations (60 to 70
years between cuttings on most lands), although the Oregon
study did propose one 180-year rotation to protect special-
class lands. Nevertheless these harvest schedules, along with
the more intensive cultivation proposals, applied to both
standard and marginal class lands, would appear to have the
potential for negative effects on other uses of the forest
lands.

THE DOMINANT-USE ALTERNATIVE

In one of the studies reviewed, "The Economics of Na-
tional Forest Management," a 1976 Resources for the Future
publication, its author Marion Clawson argued that at pre-
sent the full benefits of the national forests, tangible
or intangible, are not beinq realized. He laid the blame for
this on less-than-effective economic management.
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Clawson argued that it would be far more efficien to
manage the forest by specializing sites with emphasis on the
uses for which each was best suited. He pointed out, for ex-
ample, that the lands most suitable for wilderness were sel-
dom the same as those that were best for growing timber. This
concept, referred to as the dominant-use idea, would speci-
alize each forest site primarily by the use or uses for which
each had a comp. a3tive advantage.

Proponents of dominant use maintain that it could in-
crease all uses of the forest, even though certain uses might
be diminished on particular sites. They reasoned, for ex-
ample, that if the most productive timberlands were more in-
tensely managed for that purpose, the same amount or more tim-
ber could be grown on fewer acres, thus freeing more land for
nontimber uses.

THE ECONOMICS OF LAND USE

The economics of timber production in the Douglas-fir
region would appear to favor the dominant-use argument as
shown by Phase II of the Washington Fore t Productivity Study
referred to in chapter 4. The study est mated that the inter-
est rates currently being used to calcul te the return on for-
est investment were too low--by 2 to 5 p rcentage points--to
reflect realistic market conditions. Since this study was
based on postulated economic criteria rather than preselected
investment levels and cutting schedules, the costs, especially
interest costs, made a substantial difference in the area
selected for increased investment. Generally, the higher in-
terest rates required greater returns from harvests scheduled
farther into the future and eliminated more land as incapable
of generating these returns. In one of the study's projec-
tions, for example, the number of acres intensively cultivated
for timber decreased by 25 percent over a 12-decade period.
These sites would then presumably be available for recrea-
tion, wildlife, watershed, or some other use.

ENVIRONMENTAL IMPACTS

Most of the studies apparently assumed that the serious
environmental damage to forest areas from past logging prac-
tices is over, as the industry is now regulated well enough to
prevent recurrence. Nevertheless, especially as timber opera-
tions intensify, damage could occur to the soil, water, air,
and wildlife.

In Douglas-fir forests, the only feasible harvest method
is clearcutting, because the trees will not regenerate without
adequate space and sunlight. Clearcutting is usually done in
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relatively small patches of an optimum size to allow regrowth
but also to protect the cleared area from weather and other
natural damage. Clearcutting is very visible and has undesir-
able esthetic effects, particularly in the early years of
regrowth when the area is barren of trees. Clearcutting cer-
tain areas can also present other hazards--soil erosion, for
example. Typically, however, arguments against clearcutting
in the Douglas-fir region, as noted in the President's
Advisory Panel report, were really arguments against logging
in any form.

Timber operations are currently subject to numerous
laws and regulations, both Federal and local. Pesticides and
prevention of water pollution, and soil erosion, for example,
are federally-regulated, while controlled burning and air
pollution come under numerous local regulations. The overall
impact of these many environmental laws and regulations on
timber operations is as yet unclear; hence, potential environ-
mental damage from timber practices under current regulations
remains largely undefined.

CONCLUSIONS

Only two studies we reviewed discussed the possible en-
vironmental damage from increased timber activities, and they
reached quite different conclusions. The Forest Service
"Timber Harvest Scheduling Issues Study" noted some positive
effects but also found significant potential damage to soil,
streams, and other ecological systems. The "Report of the
President's Advisory Panel on Timber and the Environment,"
on the other hand, found that increased production need not
have any real environmental damage and, in fact, could be
beneficial.

We concluded that these apparently opposite conclusions
were reached from differing assumptions on how timber opera-
tions would be conducted. The Forest Service study assumed
the land-extensive approach described in chapter 6 while the
Presidential panel assumed a more land-intensive, but less
widely applied approach. This would allow excluding intensive
operations on steep slopes or shallow, erosion-prone soils.
The Presidential panel in effect concluded that intensified
timber operations could increase environmental damage to the
forests, but they did not necessarily have to.
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CHAPTER 7

CONCLUSIONS AND RECOMMENDATIONS

Generally, we found that the differences, and even con-
flicts, in the conclusions reached by the studies were due
more to differing assumptions than to faults in the data used
or the ways the data was applied. Our reservations about the
Forest Service methods--its assumptions about future price
trends and private investment--were discussed in the appro-
priate sections of earlier chapters. Criticism of timber
inventory figures is contained in a recent report by us. 1/

For the most part, howevJir, the studies reviewed were
well integrated and consistent with their assumptions and
the purposes for which they ere intended. Most used Forest
Service data so the base was consistent as well.

More importantly for public policy, we believe that the
studies arrived at a certain consensus on the general situation
in the Pacific Northwest. Although they did not agree on what
to do about it, the studies raised enough unanswered questions,
in our view, to justify a reexamination of current timber grow-
ing and harvest policies. This is especially relevant because
several of the studies that implied possible deficiencies in
current policy were not readily available during the formula-
tion of the National Forest Management Act of 1976.

The studies generally agreed that continuing current
timber growing and harvesting practices would likely lead
to a sizable drop of available timber from the Pacific North-
west region in the years just ahead. The economic effects,
though of course less certain, appeared j be considerably
higher timber prices, a loss of markc share by the region
(in part to imports), and possibly a decline in regional
employment and income.

The studies also agreed that the regional timber shortage
and its probable consequences could be averted by increased
investment in growing timber, revised harvest schedules, or
both. Intensified management was considered on both public
and private lands, but revised harvest schedules were considered
only for the National Foreots.

The questions raised by the studies concerned (1) the
optimum amount and application of forest investment, (2) what,

1/"Need To Concentrate Intensive Timber Management on High
Productive Lands" May 11, 1978, (CED-78-10!.
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if any, changes should be made to harvest schedules, and (3)
the extent of possible environmental damage or limitations on
nontimber uses of the forest that could result from these
changes.

In general, we thought the critics of current forest
policy raised some serious questions concerning the con-
sequences of its continuation. They generally concluded that
timber, the most important national renewable resource, was
not now being renewed at anything close to its potential growth
rate.

The arguments in favor of current policy, while they
may be equally or more valid, were less well developed
in the studies. Thus the key argument in favor of present
policy seems to be that it is less damaging to the environ-
ment than alternative policies. Environmental damage, how-
ever, has not been well defined as yet and was predicated
on just one set of assumptions. The President's panel,
using slightly different assumptions and just as thorough
an analysis, questioned the notion that timber operations
necessarily had to be damaging to the environment.

Our overall conclusion from the studies was that a com-
prehensive evaluation of alternative timber growing and
harvest policies as they affect the economy (regional and
national), the environment, and nontimber uses of the na-
tional orests remains as yet, to be made. Accordingly,
we proposed to the Secretary of Agriculture in a draft
of this report, that he undertake such a study and report
the results to the Congress as a reconfirmation of present
policy or make suggestions for policy changes, as his find-
ings warranted.

AGENCY COMMENTS AND OUR RESPONSE

In reply, (See app. III) the Chief of the Forest Service
informed us that because current harvesting policy had been
the subject of much recent debate, a departmental level study
of the subject had been completed in December 1977. As a
result, he said that the Secretary of Agriculture would be
considering three harvest policy options: 1/

1. Continue strict nondeclining (even) flow.

1/It should perhaps be noted that these are the only three
possible legal options: retain the status quo, change
it within the meaning of the law, or seek to change the
law.
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2. Increase harvests within the constraints of the
National Forest Management Act of 1976.

3. Seek new legislation to further liberalize the
current policy.

The Forest Service Chief suggested that any comprehensive

analysis of the national or regional supply situation should

be done through the periodic assessments required by the

Forest and Rangeland Renewal Resources Planning Act of 1974.

Any further analysis of site-specific timber har'-ost effects

on the environment or nontimber resources would be left to

an individual forest's regular planning system.

This approach would seem to imply that the harvest policy

decision would be made separately from a comprehensive Forest

Service analysis of regional and national supply effects and

separately from a study of specific environmental and multiple-

use effects. For purposes of public policymaking, we think a

single report addressing the trade-offs on all these issues

would be of maximum use to the Congress, and that is precisely

what's lacking in many of the otherwise excellent studies we

reviewed here.

Also, to be useful in public policymaking, the study

should be timely, clear, and concise. Many of the Forest

Service reports reviewed, while technically sound, were often

long, complex, and lacking in meaningful conclusions. This

same criticism had been made earlier in our review of Forest

Service reports issued under the Forest and Rangeland Rerew-

able Resources Planning Act of 1974, "How to Improve U.S.

Forest Service Reports on Forest Resources" (Feb. 23, 1977,

PAD-77-29). In another recent report, "The National Forests--

Better Planning Needed to i,prove Resource Management (July 12,

1978 CED-78-133), we suggested improvements to the land man-

agement planning system, including the standardization of

terms, format, and time frames with national standards for

the plans of the various forest units. These recommendations

are especially pertinent if such plans are to used for decision-

making on timber growing and harvest policy.

RECOMMENDATIONS

We recommend chat the Secretary of Agriculture, drawing

on the three harvest policy options referred to in the Forest

Service Chief's letter of March 16, 1978, prepare a single

comprehensive study for the Congress. It should evaluate

the effects of alternative harvest and timber management

policies on the economy, the environment, and the nontimber

uses of the national forests. Such a report should recommend

one of the three options outlined in the Forest Service

Chief's March letter. In the event that the Secretary

recommends continuation of a strict, nondeclining even-flow

harvest policy, we think that a clear explanation should be

given.
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MATTERS FOR CONSIDERATION BY THE CONGRESS

As indicated above, the studies reviewed generally
agreed that a projected decline in Pacific Northwest timber
supply could be alleviated or averted through some combina-
tion of increased investment, and changes in the harvest
schedules, and multiple-use practices of the national forests.
This, in turn, would require increased Federal expenditures and
it appears, changes to the National Forest Management Act of
1976--both matters for the Congress to decide.

We have indicated in this report the additional ques-
tions we think need to be answered to arrive at a sound legis-
lative decision, and we have recommended that the Secretary
of Agriculture report his findings to the Congress for that
purpose.

In addition, we would point out that some of the seem-
ingly more innovative ideas on these subjects were found in
studies made by recognized timber experts outside the
Forest Service, and also that those strongly opposed to more
intensive forestry solely for environmental reasons were not
well represented in any study, We believe these additional
views would be useful in arriving at a balanced reconsidera-
tion of national torest legislation.
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Tenure of office
From To

SECRETARY OF AGRICULTURE:
Robert Bergland Jan. 1977 Present
John A. Knebel (Acting) Oct. 1976 Jan. 1977
Earl L. Butz Dec. 1971 Oct. 1976
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John R. McGuire Apr. 1972 Present
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a/Title changed from Assistant Secretary, Rural Development
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UNITED STATES DEPARTMENT OF AGRICULTURE

FOREST SERVICE

Post Office Box 2417
Washington, D. C. 20013

1420
(TM)

MAR 16 178

Mr. Henry Eschwege
Director, Community and

Economic Development Division

U. S. Generai Accounting Office
Washington, DC 20548

L

Deir Mr. Eschwege:

In response to your December 27, 1977, letter to the Secretary, here

are our comments on the draft of your proposed report to the Congress,

Future Timber Harvesting in the Pacific Northwest: Prospects and

Problems.

The National Forest timber harvest scheduling policy has been the

subject of much debate in recent years. Accordingly, serious

attention is being given to the need for major policy determination

by the Secretary of Agriculture. A department-level report was pre-

pared in December 1977, evaluating alternative policies to guide

timber harvesting on the western National Forests. The Secretary is

considering three alternative policy options:

1. Continue strict non-declining flow;

2. Provide for increasing harvest on individual National

Forests above non-declining flow levels within the

flexibility of the National Forest Management Act of

1976; and

3. Seek new legislation to further liberalize National
Forest timber harvest policy.

The option chosen will accomplisl the GAO iraft report recommendation

" .. reconfirmation of present policy or as suggestions for any

policy changes the Secretary finds appropriate."

Any comprehensive analysis of national or regional supply situations

should be done through the periodic assessments required by the

Forest and Rangelands Renewable Resources Planning Act. The 1979

Assessment will study the relationships among the uses and develop-

ment of forest and range renewable resources, evaluate regional
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stumpage arket equilibrium solutions for all ownershipe sA+ invest-
ment levels, and assess environmental tradeoffs. nclosed ris 
document that outlines the proposed contents of this neow ssessment.
This assessment will address the points raised in the draft CAD
report's recoendation.

We believe further study wili be needed to evaluate the effects of
timber anagement on the National Forests. Analysis of site specific
timber harvesting impacts on the environment or on non-timber
resources can best be examined through idividual National Forest
Land and Resource Management Planning. he pprodch would be
consistent with the second option of the dpartment-lovel report
cited earlier.

Enclosed l/ are specific cornts end suigeetions on the draft report
that may be useful in finalising the report to the Congress.

Thank you for the opportunity to review and comment on the draft
report.

Sincerely,

JOHN R. McGUIRE
Chief

Enclosure

1/GAO note: The enclosure referred to above is no longer
current, as the Forest Service is preparing to issue in
January 1979 a substantially revised final report on the
subject. Likewise, the Forest Service's detailed com-
ments on our draft report are no longer relevant, since
the final report was revised for other reasons. Accord-
ingly, both enclosures have been deleted.

(00802)
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