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I. INTRODUCTION
This chapter presents the Paper Task Force’s recommendations
and implementation options for advancing enviro n m e n t a l l y
p referable forest management practices in the production of
pulpwood used to make paper and paperboard products. It also
provides a summary of the supporting rationale for the recom-
mendations, including the key findings from the Task Fo rc e’s
e x t e n s i ve re s e a rch on both environmental and economic aspects
of forest management.

The remainder of this section provides the reader with
i m p o rtant background information and a context for under-
standing the Task Force’s recommendations, findings and ratio-
nale for the recommendations. This section also includes an
overview of the activities that together comprise forest manage-
ment. Section II presents the Task Fo rc e’s re c o m m e n d a t i o n s ,
along with a summary of the supporting rationale. Section III
presents implementation options for purchasers seeking to take
action on the Task Fo rc e’s recommendations. Section IV pre-
sents the Task Force’s findings on environmental and economic
aspects of forest management. These findings are taken directly
f rom the Task Fo rc e’s primary re s e a rch documents on fore s t
management – White Papers Nos. 4 and 11 – which are con-
tained in Volume II of this report and provide the full rationale
and documentation for the findings. Finally, Section V provides
a n s wers to several frequently asked questions that purc h a s e r s
may ask or be asked.

How Is Forest Management Relevant 
to Paper Purchasers?

To most purchasers and users of paper, at least until ve ry
re c e n t l y, forest management has appeared far re m oved fro m
their vocation, even to those who are generally aware of and
concerned about environmental issues associated with paper.
Such concerns have typically found their expression among pur-
chasers in debates or decisions about the re c ycled content of
paper or about whether and how to recycle it, or, more recently,
about certain aspects of how the paper was manufactured. The
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This chapter and the Paper Task Force recommendations on forest

management are intended to:

• Enhance the awareness and knowledge of purchasers and users

of paper, by providing clear information on the consequences of

forest management practices used to produce paper products.

• Formulate a number of straightforward actions that purchasers

can take, to demonstrate their desire for environmentally prefer-

able forest management to their existing and prospective suppliers

of paper products, thereby recognizing existing sound manage-

ment practices and helping to spur needed changes.

• Provide specific performance measures purchasers can use in

evaluating and comparing their suppliers’ practices that will allow

them to make environmental considerations associated with forest

management an explicit purchasing criterion, to be considered

alongside more traditional criteria such as cost and product per-

f o r m a n c e .
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prominent public discourse that has been swirling about such
topics as clearcutting, old-growth forests, and spotted owls and
red-cockaded woodpeckers may seem of only more general
i n t e rest or concern, quite re m oved from day-to-day decisions
about what type of paper to buy or how to manage it after use.

For several reasons, howe ve r, such issues are in fact dire c t l y
re l e vant to purchasers and users of paper who seek a full under-
standing of the environmental consequences of their decisions
concerning the paper they buy and use. First, understanding
the environmental differences between virgin and re c yc l e d -
paper production, use and post-use management re q u i re s
assembling a complete picture. This means not only examining
d i f f e rences in re c ycled and virgin manufacturing processes and
in waste disposal vs. material re c ove ry systems, but also consid-
ering the “u p s t re a m” impacts associated with acquiring virgin
fiber from fore s t s .2

Second, no matter how much recycling is done, a large frac-
tion of paper and paper products will continue to be made
using virgin fiber acquired from forests. For this virgin fiber, the
relevance of forest management practices to paper purchasing is
quite direct: environmental impacts (positive or adverse) arising
from such practices can be attributed to the resulting fiber, and
hence to pulp and paper products made using such fiber. Just as
p u rchasers may care about and want to better understand —
and may seek to use their purchasing power to influence — the
manner in which the paper products they use are made or man-
aged after use, so too with how that virgin fiber is acquired.

In the largest sense, purchasers and users of paper bear a
s h a re of the responsibility for environmental impacts arising
from all of the activities required to produce and manage this
material. Just as with impacts from manufacturing and used
paper management, forest management for fiber production —
whether on public or private lands — can impinge on a range of
public goods and values, including water quality, wildlife habi-
tat, preservation of natural forest ecosystems and conservation
of biodiversity. The Paper Task Force believes that implement-
ing these recommendations provides a way that purchasers can
both proactively acknowledge their responsibility and, through
their purchases, promote the use of environmentally preferable
f o rest management practices. In this way, purchasers also will be

responding to the concerns of a growing segment of their cus-
tomers, who understand and are increasingly outspoken about
the link between paper and forests.

In many cases, it is difficult or impossible to isolate fore s t
management for purposes of fiber production from that associ-
ated with production of solid wood products. While fiber used
in pulp and paper manufacture may be derived directly fro m
trees grown for pulpwood, it often comes indirectly from trees
grown mainly for solid wood products. Even in such cases, sig-
nificant amounts of pulpwood are produced. Ty p i c a l l y, fore s t
managers intentionally plant a higher density of trees than is
ultimately desired at final harvest; the excess trees are thinned in
the middle of the life of a stand of trees and sold as pulpwood.
In addition, some of the trees cut at final harvest will not be
suitable for use in solid wood products, and are again used as
pulpwood. Finally, logging and sawmill residues from the pro-
duction of lumber also constitute a significant source of pulp-
wood. Revenue from all these sources of pulpwood production
is a significant contributor to the overall economics of fore s t
management, even where solid wood is the primary product.

Methodology and Scope of the Task Force’s
Work on Forest Management

The Task Fo rce conducted extensive re s e a rch on forest manage-
ment, including a thorough re v i ew of published articles and
papers on environmental and economic dimensions of fore s t
management, a re v i ew of existing re g u l a t o ry and vo l u n t a ry
methods of mitigating environmental impacts, and information
g a t h e red from Task Fo rce technical visits, presentations to the
Task Fo rce by experts, and other interv i ews with experts. As an
additional step in the re s e a rch process, the Task Fo rce assembled
a panel of experts from several sectors to discuss the issues asso-
ciated with forest management for solid wood or fiber pro d u c-
tion. Panelists discussed an issue paper that had been pre p a red by
the Task Fo rce, which laid out the re l e vant environmental issues
s u r rounding forest management, as well as the range of perspec-
t i ves and opinion on those issues held by various stakeholders.
The issue paper was also re v i ewed by several other outside
e x p e rts. The Task Fo rce then drafted two technical White Pa p e r s
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c overing environmental and economic aspects of forest manage-
ment. These papers we re subject to extensive expert re v i ew and
revised based on the comments re c e i ved. The findings fro m
these White Papers are presented later in this chapter. Fi n a l l y,
the Task Fo rce conducted a series of meetings with several orga-
nizations to discuss the implications of the findings for our re c-
ommendations on forest management.

The scope of the Task Force’s research encompassed the fol-
lowing issues:

General topics
• The context of pulpwood production in the forested land-

scape, including land ownership patterns, the variation in
l a n d owner objectives and areas of intensive production in re l a-
tion to environmentally significant parts of the landscape.

• Existing efforts and methods to control or mitigate the poten-
tial adverse environmental impacts from forest management,
including federal laws, state guidelines and voluntary efforts.

Environmental topics
• The range of potential impacts of forest management on for-

est soils, water, plants and animals.
• The potential impacts of forest management (in part i c u l a r,

intensive plantation management) on rare or dwindling nat-
ural forest communities.

• The potential effects of certain high-profile management
activities that deserve particular attention because of their
prominence in public debate, including clearcutting and arti-
ficial regeneration (examined in relation to other harve s t-
ing/regeneration methods).

Economic topics
• Overall timber and pulpwood supply and demand, including

future projections.
• The effect of increased paper recycling on pulpwood supply

and demand, and on its price.
• Past, present and future projections of pulpwood prices.
• The cost structure of pulpwood production.
• The economic ramifications of changes in forest management

practices that might be environmentally preferable.
• Broader economic costs and benefits associated with how

forests are managed for wood production.

Forest Management in Broad Context
Two points need to be kept in mind in considering the poten-
tial environmental impacts of forest management. First, many
or all of the environmental impacts discussed may also occur
as a result of other land uses, and may be of significantly
g reater magnitude from those other land uses than fro m
f o re s t ry operations. 

As an example, forest management is a lesser overall contrib-
utor to water pollution than agriculture or urban development,
as measured in the percentage of river and stream miles affected
by human activity. Nonetheless, fore s t ry activities as a whole are
still a substantial cause of non-point source pollution, particu-
larly of nutrients (for example, nitrogen and phosphorus) and
suspended sediments. Forest management impacts are generally
l o c a l i zed, but their effects can be significant where it is the dom-
inant land use with potential to affect water quality (for exam-
ple, parts of the southeastern coastal plain). Wa t e r - q u a l i t y
impacts from forest management also merit concern because of
the sheer size of the forested land base and the importance of
forested watersheds for values such as recreation, wildlife habi-
tat, fisheries and drinking water protection.

Even heavily managed forests also provide a range of other
i m p o rtant environmental values not found on agricultural lands
or developed lands, such as wildlife habitat, recreation and car-
bon storage. The fact that forests provide these values under-
scores the need to protect natural forest values and to minimize
adverse environmental impacts from forest management; it also
a c k n owledges that, on any given area of land, silviculture is
more likely than other land uses to protect and conserve these
values. Because differently managed forests can vary greatly in
the environmental values they provide, analysis of the relative
environmental consequences of various management activities
and systems is important.

The second point to be made about forest management is
that the science and practice of silviculture has changed consid-
erably over this century in response to changing public needs
and concerns. For example, Best Management Pr a c t i c e s
( B M Ps), state-level guidelines or re q u i rements for pro t e c t i n g
water quality during forestry activities, are now in place in all

F O R E S T  M A N A G E M E N T

122



F O R E S T  M A N A G E M E N T

major timber-producing states. The development and imple-
mentation of BMPs represents a major step in acknowledging
and reducing the adverse impacts of forest management on
water quality, one of the most important and well-established
environmental concerns.

More recently, in response to growing concern about envi-
ronmental impacts on wildlife and forest ecosystems, the pre-
vailing management paradigm has shifted from “s u s t a i n e d - y i e l d
f o re s t ry,” which emphasized maintaining a constant flow of
timber from the forest, to “sustainable fore s t ry,” which attempts
to sustain all forest values, including non-timber values such as
wildlife habitat and water quality. Related ideas have also
emerged, such as “ecosystem management,” which emphasizes
managing whole forest landscapes rather than individual stands.

While such ideas have influenced management on public
lands for some time, recent efforts to incorporate principles of
sustainable fore s t ry and ecosystem management in private tim-
berland management have been undertaken — most notably the
Sustainable Fo re s t ry In i t i a t i ve announced in 1994 by the Amer-
ican Fo rest & Paper Association, a 1993 re p o rt on sustaining
long-term forest health and productivity published by the So c i-
ety of American Fo resters, and the emergence of programs to
c e rtify the sustainability of forest management practices
e m p l oyed on private lands or the products produced through the
use of such practices. These initiatives will be discussed below.

Overview of Forest Management Activities
A textbook definition of forestry might read as follows: Forestry
is the art, science and practice of managing forested landscapes
to provide sustained production of a variety of goods and ser-
vices for society: jobs, timber products, fish and wildlife habitat,
high quality of water and re c reational opportunities, wilderness,
range values, visually attractive landscapes and views, and so on.
Si l v i c u l t u re, often thought to be synonymous, can be defined
m o re narrowly to be the art and science of establishing, tending,
protecting and harvesting a stand of trees. 3 While much of our
discussion here of environmental impacts will focus on silvicul-
tural practices, much of the debate over forest management
issues centers on the degree to which silvicultural practices

reflect or are consistent with the full range of values included in
the definition of forestry just given.

Forest management for purposes of production of both solid
wood and fiber entails two scales of activity. The first involves
specific activities carried out on a specific stand of trees over the
course of a specific time period, called a rotation. The second
i n vo l ves the spatial and temporal distribution of silvicultural
activities across the entire area of forest being managed.

Two major types of silvicultural systems can be distinguished.
Even-aged management i n vo l ves stands where virtually all of the
t rees are of basically the same age, reflecting the fact that all the
t rees in the stand we re harvested, and all of the trees in the new
stand we re established, at approximately the same time. Un e ve n -
aged management i n vo l ves harvesting and seedling-
establishment activities that are spread both
spatially and temporally over the stand, there by
resulting in a stand of trees covering a wide
range of age and tree size .

In most even-aged silvicultural systems,
activities conducted in a given stand ove r
the course of a given rotation will include
h a rvesting, site preparation, re g e n e r a t i o n ,
stand tending and protection, and thinning;
at the end of the rotation, the stand is har-
vested and the cycle begins again. Variants on
some of these steps will also occur in an uneve n -
aged system. For each activity, a variety of methods
may be used, depending on the character of the specific site, the
range of values being managed for and the overall i n t e n s i t y of the
management re g i m e .

Fo rests can be intensively managed for any of a number of
o b j e c t i ves, including wildlife habitat or re c reation (e.g., hunt-
ing), as well as wood production.  In this paper, we will generally
use the term “intensity” in the context of wood pro d u c t i o n ,
w h e re it generally relates to whether or not specific yield-enhanc-
ing practices are employed, or the extent to which they are
e m p l oyed.  Intensity can be used to characterize the nature or
extent of use of a particular practice, as well as the combination
of practices that comprise the overall management system.  Fo r
example, the intensity of harvesting is determined by how much 
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wood is re m oved at each harvest, and how frequently wood is
re m oved. Si m i l a r l y, site preparation methods following harve s t-
ing that invo l ve re m oving most or all debris and applying herbi-
cides are more intensive than those that leave debris in place. In
practice, management intensity spans a spectrum from essen-
tially unmanaged to highly intensive. At the latter end of the
s p e c t rum are softwood plantations which employ eve n - a g e d
management and all or most of the practices described below.
Natural forest management and uneven-aged management sys-
tems may also va ry in intensity with respect to, for example, the
f requency of entries and the extent of re m oval at each entry. 

What follows is a brief description of the range of practices
that may be employed in forest management, proceeding step
by step through a typical management rotation. For purposes of
organization, primary re f e rence is given to even-aged systems. A
typical southern pine plantation management regimen is illus-
trated in Figure 1.

1. Road Construction

Roads are essential for harvesting wood, and thus are among
the most ubiquitous elements of forest management. Fo re s t
roads also provide access to the stand for other subsequent
activities, such as site preparation, regeneration, stand-tend-
ing activities, thinnings and fire control. Howe ve r, the con-
s t ruction, use and maintenance of forest roads potentially are
significant sources of soil erosion and sedimentation in
s t reams; they there f o re deserve, and typically re c e i ve, special
attention in logging plans.

2. Harvesting

The most visible step in even-aged silviculture, harve s t i n g
i n vo l ves the logging of most or all of the trees in a stand.
Although sometimes thought of as the culmination of fore s t
management, harvesting is also the first step in even-aged silvi-
culture: a site must be harvested before a new, managed stand is
regenerated. Because the method of cutting helps to determine
how the next stand regenerates, foresters generally refer to har-
vests as “regeneration cuts.” For the purposes of this chapter, we
will use the more familiar term “harvesting.”

Harvesting methods vary with respect to both how, and how
many, trees are logged; moreover, the choice of method often
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influences or determines the subsequent means of regeneration.
Even-aged methods include clearcutting, in which virtually all
the trees are removed from the site;4 stripcutting, in which trees
a re re m oved in strips; s h e l t e rwood h a rvests, in which a sparse
ove r s t o ry is retained to shelter the regenerating stand, and is
fully or partially removed in a subsequent harvest; and seed-tree
harvests, in which a few trees are retained on the site to provide
a natural seed source for the next stand. In uneven-aged sys-
tems, harvesting is a more continuous activity, and invo l ve s
re m oval of a limited number of trees from a given area at a give n
time. Methods include s i n g l e - t ree selection and g roup selection
(removal of groups of trees at one time). The method of har-
vesting — for example, cutting all the trees in a stand vs. re m ov-
ing a selected few — helps determine growing conditions for
the regenerating seedlings, which in turn influence the species
composition of the new stand. The method of harvesting may
also determine whether artificial regeneration (planting) is fea-
sible. Even-aged systems, especially with clearcutting, may use
a rtificial regeneration to establish a new stand; uneven-aged sys-
tems typically rely on natural regeneration.

W h a t e ver the method of harvesting used, trees must be
transported from the stump to the yard, where logs are sorted
and loaded onto trucks. Two ways of moving logs from the
stump to the yard are possible: cable yarding systems, in which
logs are attached to aerial cables and dragged or carried to a
ridge top yard; and ground-based skidding systems, in which
tracked or wheeled vehicles drag trees along “skid trails” to the
y a rd. Although cable yarding systems are predominant in the
steep forests of the West, the greater cost of cable systems makes
ground skidding the method of choice throughout most of the
relatively flatter South and North.

3. Site Preparation

This step is intended to produce conditions at a site that are
amenable to rapid establishment of a new stand of desire d
t rees. Ob j e c t i ves may include management of logging debris
to facilitate planting of seedlings; elimination or suppre s s i o n
of unwanted species of trees or other plants that may interf e re
with establishment of the desired tree species; and, in the case
of plantation establishment on wet sites, use of raised beds to

alter soil moisture patterns. Methods to deal with debris may
include burning (s l a s h b u rn i n g) or mechanical methods.
Mechanical methods include chopping, disking and s h e a r i n g,
intended to reduce the volume of logging debris on the site or
incorporate it into the soil; and piling, ra k i n g and w i n d row i n g,
which re m ove debris from most of the site and place it in piles
or “w i n d rows.” These methods are usually accomplished with
b u l l d o zers fitted with various types of blades, disks or dru m s .
To re m ove unwanted or competing vegetation, fire or
mechanical means may be used, as well as chemical tre a t m e n t
(use of herbicides) or even livestock grazing.

4. Regeneration

This step can occur by natural regeneration, through sprouting
from stumps or roots (for hardwoods) or from seeds already in
the soil, or through seed dispersal from trees in surro u n d i n g
areas or those left in the harvested area. Alternatively, regenera-
tion can occur through planting of seedlings, sometimes called
a rtificial re g e n e ra t i o n. As noted above, the method of harve s t
may help determine how new trees are regenerated. Un e ve n -
aged silvicultural systems that use selection harvests generally
e m p l oy natural regeneration, because forest cover remains on
most of the site continuously. Even-aged silvicultural systems
may use natural regeneration, either by leaving trees on the site
as sources of seed (seed-tree harvests), by relying on already pre-
sent seedlings in the understory (called a d vanced re g e n e ra t i o n) or
by timing clearcuts to coincide with seed production, thus facil-
itating germination and establishment of new seedlings after the
h a rvest. Even-aged silvicultural systems also often employ art i f i-
cial regeneration, which gives foresters more control over the
pace and success rate of regeneration, the species composition of
the next stand, the number of seedlings on the site and even the
genetic makeup of the new stand — all factors that generally
help to improve productivity of desired species.

5. Stand Tending and Protection

This step is temporally the longest, stretching from planting to
h a rvest. It often includes competition contro l — measure s
e m p l oyed to favor desired species and re t a rd the growth of
unwanted trees, shrubs and other plants that might compete for
light, moisture or nutrients. Competing plants may be cut
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d i rectly (mechanical competition contro l), killed or suppressed with
chemical herbicides, or controlled by managed, low-intensity fire s
(p rescribed burn i n g). Stand tending and protection may also
include measures to protect seedlings from damage from grazing
or browsing animals. Once trees are established, stand tending
often invo l ves controlling the number and composition of tre e s
in the stand, by cutting non-commercial species and excess indi-
viduals of the desired species to allow optimal growth in the
remaining stand (sometimes called p re - c o m m e rcial thinning). In
some cases, p ru n i n g of lower branches is also conducted. Ot h e r
major activities are protection of the stand from destru c t i ve fire s
(which may itself invo l ve controlled burns) and from outbreaks of
insects (often by thinning or treatment with insecticides).

6. Commercial Thinning

As trees in a stand mature, especially in stands of species suitable
for pulpwood, one or more thinnings may be conducted to earn
revenue on trees that would otherwise be lost to crowding and
m o rt a l i t y, and to spur further growth in the remaining cro p
trees. Over the course of a rotation, the total biomass removed
through commercial thinnings can be a substantial proportion
of total site biomass.

Current Efforts to Mitigate Environmental
Impacts of Forest Practices

Ef f o rts to control or mitigate the potential enviro n m e n t a l
impacts of forest management include government regulation
of forestry activities at federal, state and local levels, and volun-
t a ry efforts by private landowners or managers (for example, the
forest products industry). This section briefly discusses current
re g u l a t o ry framew o rks and the most prominent vo l u n t a ry
efforts underway, along with a consideration of other initiatives
with potential to encourage environmental improvements in
forest management.

1. Federal Requirements Affecting Forestry

T h ree federal statutes — the En d a n g e red Species Act, the Clean
Water Act and the Coastal Zone Management Act — contain pro-
visions that may affect forest management by private landow n e r s .

a. Endangered Species Act. 
The En d a n g e red Species Act (ESA) prohibits private landow n e r s
f rom “t a k i n g” an endangered species, defined as “killing, harassing,
or harming.” By regulation, the U.S. Fish and Wildlife Se rvice has
defined “harm” broadly to include “significant habitat modifica-
tion or degradation where it actually kills or injures wildlife by
impairing essential behavioral patterns, including breeding, feed-
ing or sheltering.” It is a violation of the ESA for a landowner who
has endangered species on his/her pro p e rty to harvest trees or con-
duct other fore s t ry activities if the activity would harm an endan-
g e red species or degrade its habitat significantly. 

b. Clean Water Act and Coastal Zone Management Act.
1. Fo re s t ry in We t l a n d s . The Clean Water Act (CWA) pro h i b i t s
the discharge of any “p o l l u t a n t” into U.S. waters (including we t-
lands) except in compliance with a permit or applicable re g u l a-
t o ry standard. The term “p o l l u t a n t” essentially refers to any
human-caused alteration in water quality. Certain activities,
including several associated with “normal silviculture,” such as
p l owing, harvesting, seeding and cultivating, are exempt fro m
the permitting re q u i rements of the CWA. To qualify as “n o r-
mal,” the En v i ronmental Protection Agency’s regulations re q u i re
that the silviculture activity be “ongoing.” Activities that are
intended to bring an area of the wetland into a use to which it
was not previously subject, where the flow or circulation of
waters may be impaired or the reach of the waters is reduced, are
re q u i red to have a permit. The scope of the silviculture exe m p-
tion has been the subject of a lawsuit.5 In practice, to date gov-
ernment agencies have rarely re q u i red that private landow n e r s
obtain a permit before conducting fore s t ry activities in wetlands. 
2. Water Quality Pro t e c t i o n . The CWA and the Coastal Zo n e
Management Act (CZMA) re q u i re that states formulate pro-
grams to reduce water pollution from non-point sourc e s ,
including forestry activities. The CWA requires that each state
describe “Best Management Pr a c t i c e s” (BMPs) which, when
followed, will prevent or significantly reduce impacts on water
quality from identified activities (see discussion of BMPs
b e l ow). The CZMA re q u i res that eve ry coastal state formulate a
program to reduce non-point source pollution in coastal waters
s p e c i f i c a l l y. Programs may include land use management
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restrictions for areas where water-quality standards are not being
met or may not be met in the foreseeable future and for state-
identified “c r i t i c a l” coastal areas. The management measure s
may also include control measures for non-point source dis-
charges similar to the BMPs referred to above.

2. State-level Regulation

Best Management Practices (BMPs), state-level legal re q u i re-
ments or guidelines to limit non-point source water pollution
f rom forest management, exist in some form in all 38 major
t i m b e r - p roducing states.6 As discussed above, BMPs are
required by federal regulations, although BMPs in some states
pre-date federal involvement and a few states have enacted their
own statutory re q u i rements that go beyond federal re q u i re-
ments. The stringency and scope of BMPs vary widely: Some
states have compre h e n s i ve forest practices acts, others have
quasi-regulatory programs or mandatory BMPs, and just over
half (20) have vo l u n t a ry BMPs. St a t e - l e vel BMPs prov i d e
re q u i rements or guidelines for forest management activities
including road and skid trail construction, streamside manage-
ment zones, harvesting and site preparation.

3. Voluntary Efforts

Voluntary efforts on the part of the forest products industry to
mitigate the potentially adverse environmental impacts of fore s t
management include collective initiatives by the industry as a
whole and steps taken by individual companies. 

a. AF&PA’s Sustainable Forestry Initiative. 
The most recent vo l u n t a ry effort is the Sustainable Fo re s t ry
In i t i a t i ve (SFI), released in October 1994, by the American
Fo rest & Paper Association (AF&PA ) .7 The SFI, which sets
out general goals and objectives for member companies,8 is the
most compre h e n s i ve expression of the forest products indus-
t ry’s collective effort to improve forest management on its
lands. In several ways, the initiative’s Principles and accompa-
nying Guidelines re p resent important strides by the industry
in addressing concerns about the environmental impacts of
f o rest management. The Principles emphasize sustainable
f o re s t ry, including the conservation of non-timber values such
as soil, air and water quality, wildlife and fish habitat, and aes-

thetics. The Principles also acknowledge the importance of
continuously improving management based on monitoring
and re p o rting of perf o r m a n c e .

T h rough objectives and performance measures for sustainable
f o re s t ry, the Guidelines acknowledge the importance of many
specific environmental issues, such as water-quality pro t e c t i o n ,
riparian zones, wildlife habitat pre s e rvation (including “the con-
s e rvation of plant and animal populations found in forest com-
m u n i t i e s”) and conservation of biological dive r s i t y. Mo re ove r,
the Guidelines commit member companies to encourage simi-
larly sustainable practices on the part of others, such as loggers
and other landowners from whom they purchase wood.

As expected for an initiative developed by the industry’s trade
association, the Guidelines do not contain specific perf o r m a n c e
standards in most areas, leaving the administration and execu-
tion of the stated objectives up to individual companies. While
A F & PA will re v i ew company plans, the lack of measurable stan-
dards may make verification of compliance difficult or imprac-
tical; and the absence of specific performance standards for
most of the objectives makes the effectiveness of an individual
company’s plans hard to measure.

b. Sustainable Fo re s t ry Ef f o rts by the Society of American Fo re s t e r s .
In 1993, the Society of American Foresters (SAF), the profes-
sional organization re p resenting the fore s t ry profession as a
whole, released a report entitled “Sustaining Long-term Forest
Health and Productivity,” prepared by a task force with mem-
bers drawn from industry, academia, the SAF, private consulting
firms, a private foundation, the Fo rest Se rvice, and state fore s t ry
departments.9 The report emphasized the importance of adopt-
ing ecosystem management, which it defined as the “strategy by
which, in aggregate, the full array of forest values and functions
is maintained at the landscape level.” Ecosystem management,
as defined in the report, focuses on maintaining the integrity of
natural systems intact; key elements include biological dive r s i t y,
soil fertility and conservation of genetic diversity. Although the
re p o rt sparked controversy upon its release, and continues to
provoke debate, its issuance by the SAF represents recognition
by much of the fore s t ry profession of the need for new
approaches to forest management.
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c. Vo l u n t a ry Ef f o rts by Individual Companies and Landowners. 
In addition to the collective effort represented by the AF&PA
Sustainable Fo re s t ry Principles, individual efforts have been
taken by companies throughout the industry to mitigate or off-
set potential adverse environmental impacts from forest man-
agement. These measures include:
• Habitat Conservation Plans, which are agreements with the

U.S. Fish and Wildlife Se rvice to incorporate consideration of
e n d a n g e red species into forest management in return for being
judged compliant with the federal En d a n g e red Species Ac t .

• Programs to pre s e rve “special areas,” local sites on fore s t
i n d u s t ry lands singled out for their biological, historical or

geological significance.
• Land grants to conservation organizations,

such as The Nature Conservancy.
•  Efforts by some companies to manage for
i m p o rtant landscape features, by pro t e c t i n g
riparian zones, by creating wildlife corri-
dors and by identifying and managing for
landscape features such as subsurface water
corridors.

• Initiating or part icipating in multi-
l a n d owner efforts to address landscape-leve l

(for example, watershed) environmental issues
that cross ownership boundaries.

•  Landowner assistance programs.
Independent efforts have also been undertaken by non-industrial

p r i vate landowners: As an example, a Habitat Conservation Pl a n
has been developed for non-industrial private landowners in the
Sandhill region of No rth Carolina, in order to foster management
that conserves habitat for the endangered red-cockaded woodpecker.

d. Logger Education, Training and Certification. 
In addition to the re g u l a t o ry and vo l u n t a ry efforts mentioned
a b ove, another ongoing effort to monitor and improve enviro n-
mental performance in forest management is logger education,
training and certification. Logger education and training pro-
grams (for example, Best Management Practices) are alre a d y
u n d e rway in many states, and calls for more compre h e n s i ve pro-
grams have been put forw a rd by many stakeholders, including

the AF&PA. Formal logger certification programs, which would
a c c redit loggers who had demonstrated knowledge of and com-
pliance with Best Management Practices and sound manage-
ment, are not specifically addressed in the AF&PA document
but are supported by some individual paper companies.

e. T h i rd - p a rty Ce rtification of Fo rest Management or Fo re s t
Products. 
T h i rd - p a rty certification is the process by which an independent
t h i rd party (that is, neither purchaser nor supplier) with pre d e-
termined criteria for forest management assesses the perf o r m a n c e
of a given company, tract of land or operation (for example, har-
vest) and, if the criteria are met, offers its “c e rt i f i c a t i o n” of sound
f o rest management. Se veral third - p a rty certification groups are
a l ready in operation and have certified a few tracts of land in the
United States. To date, the focus of certification has been on
lumber rather than on pulp and paper pro d u c t s .

A major issue surrounding third - p a rty certification standard s
is how standards are set. If parameters and criteria differ among
certifiers — as they do now — comparisons among companies
certified by different entities can be difficult or impossible. A
possible solution is to establish an oversight body to standard i ze
the criteria used in certification; this is the goal of the Fo re s t
St ew a rdship Council (FSC), an independent, international
body being set up with the intention of certifying the certifiers,
based on the FSC’s “Principles and Criteria for Natural Forest
Management.”10 These principles and criteria embody a set of
e n v i ronmental objectives re m a rkably similar to those art i c u l a t e d
in the AF&PA and SAF initiatives just subscribed: conserva t i o n
of “biological diversity and its associated values, water re s o u rc e s ,
soils and unique and fragile ecosystems and landscapes.” FSC
places much greater emphasis, howe ve r, on maintenance of nat-
ural forests, restricting their replacement by tree plantations.
(Unlike the AF&PA and SAF initiatives, the FSC’s guidelines
also encompass non-environmental goals related to indigenous
peoples and forest industry workers’ rights, local economic via-
bility and community impacts.)

A second challenge facing certification, the so-called “chain of
c u s t o d y,” is even more of a challenge for pulp and paper pro d-
ucts than for solid wood products. Pu l pwood may pass thro u g h
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s e veral hands from the time it leaves the forest as harvested tim-
ber until it emerges from a paper machine as a ream of paper,
and tracking it along the way to verify that a given ream of paper
came from a certified timber harvest can be logistically difficult,
especially for an outside part y. The problem is compounded by
the process of pulp and paper manufacturing: Pu l pwood fro m
many different sources may be mixed together in chip piles and
in pulping operations, making determination of the exact ori-
gins of a particular ream of paper nearly impossible.

In principle, third - p a rty certification provides an indepen-
dent, objective, and standard i zed assessment of harvesting prac-
tices. If performed with technically sound and consistent
s t a n d a rds, third - p a rty certification could provide purc h a s e r s
with reliable information about the re l a t i ve enviro n m e n t a l
soundness of different companies’ harvesting practices. How-
ever, some obstacles remain, and several important issues lie in
the details of the standards and pro c e d u res used in cert i f y i n g
suppliers; these remain to be resolved. At the present time, it
remains to be seen whether the FSC can attract sufficient sup-
port from the range of stakeholders to fulfill its mission.

II. RECOMMENDATIONS FOR 
PURCHASING PAPER PRODUCTS MADE

FROM FIBER ACQUIRED THROUGH
ENVIRONMENTALLY PREFERABLE FOREST

MANAGEMENT PRACTICES

I n t r o d u c t i o n
1. Environmental and Economic Context for the
R e c o m m e n d a t i o n s

The Paper Task Fo rce has conducted extensive re s e a rch into
the environmental and economic implications of managing
f o restlands for the production of pulpwood, the virgin raw
material used to make paper and paperboard products. T h i s
re s e a rch documents a range of potential and actual enviro n-
mental impacts associated with such management practices,
including adverse effects on forest soils and pro d u c t i v i t y ;
water quality and aquatic habitat; plant and animal habitat
and diversity; and the pre s e rvation of important natural fore s t
communities and ecosystems.1 1 Our re s e a rch has also docu-
mented a broad range of measures that can be taken, and in
many cases are being taken, to mitigate or avoid such impacts,
including federal laws, state-level Best Management Pr a c t i c e s1 2

and other guidelines, and vo l u n t a ry efforts such as the re c e n t l y
released AF&PA Sustainable Fo re s t ry Principles and Im p l e-
mentation Guidelines and the Fo rest St ew a rdship Council’s
Principles and Criteria for Natural Fo rest Management. (T h i s
re s e a rch is summarized in the Task Fo rc e’s findings on envi-
ronmental issues associated with forest management, pre-
sented starting on page 149.)

Economic costs and benefits are associated with both the
e n v i ronmental impacts and mitigatory measures associated with
f o rest management, although many such costs and benefits may
a c c rue to different parties in both the public and private sectors,
and their magnitude can be difficult to estimate.13 For example,
c e rtain intensive management practices are used because they
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enhance the volume yield of timber products, providing eco-
nomic benefit to the landowner. Adverse impacts that may arise
f rom such practices can in turn impose costs on other landow n-
ers or on the public at large. Steps taken to address these
impacts may well impose costs on the landowner if they reduce
productivity, but may well provide economic benefits to other
landowners or to the public at large. Not all cases involve such
tradeoffs, howe ver: Some forest management practices may
reduce productivity over the long term (for example, through
nutrient depletion), as well as cause adverse enviro n m e n t a l
impacts; steps to mitigate them can result in net economic ben-
efits both to the landowner and to other parties. (These issues
are explored in detail in the Task Force’s research on economic
considerations associated with forest management, the findings
from which are presented s t a rting on page 153.)

We have identified some intensive management practices
that should be avoided under virtually all settings and condi-
tions; howe ve r, most forest management practices can be carried
out in an environmentally acceptable manner if applicable Best
Management Practices and other appropriate safeguards are
used, and if the practices are applied only in appropriate loca-
tions, avoiding environmentally sensitive and valuable lands
such as rare or declining natural forest communities.

We also have identified several examples of less intensive
management approaches that can provide both economic bene-
fit to the landowner and enhancement of the enviro n m e n t a l
value of the land. These approaches are particularly applicable
to non-industry private lands1 4 — which constitute the majority
of forestland in the United States and which are the source of
over half of all pulpwood used by the forest products industry.
Ensuring that sound forest management practices are applied
on these lands — a task that can be greatly aided by members of
the forest products industry in their role as the major purc h a s e r s
of wood from such lands — constitutes the greatest opport u n i t y
and challenge facing those working to minimize the adve r s e
impacts of forest management.

2. Objectives of the Task Force Recommendations

The Task Fo rce has identified 10 basic recommendations for
purchasers to follow that arise from its research on forest man-
agement practices. These recommendations are set out s t a rt i n g
on page 133. The recommendations support the follow i n g
three overarching objectives of sound forest management:
• Management of lands owned by forest products companies in

a manner that pre s e rves and enhances the full range of envi-
ronmental values forestlands provide (Recommendations 1-7).

• Extension of environmentally sound management practices
to non-industry lands from which forest products companies
buy wood for their products (Recommendation 8).

• Promotion of sound forest management at a landscape leve l
and across ownership boundaries, including increased support
for natural and less intensive forms of management on public
and non-industry private lands (Recommendations 9 and 10).

3. Context for Purchasers

Consideration of forest management issues in the context of
paper purchasing and use is at an early stage. Much of the infor-
mation presented and many of the recommendations offered will
be new, and at least initially may seem complex, to many pur-
chasers. Our objective here is to offer recommendations to pur-
chasers that will begin a process of increasing demand for paper
p roducts made from fiber derived from sound forest management
practices. T h rough these recommendations, we intend to:
• Enhance the awareness and knowledge of purchasers and users

of paper, by providing clear information on the consequences of
f o rest management practices used to produce paper pro d u c t s .

• Formulate a number of straightforw a rd actions that purc h a s e r s
can take, to demonstrate their desire for enviro n m e n t a l l y
p referable forest management to their existing and pro s p e c t i ve
suppliers of paper products, there by recognizing existing sound
management practices and helping to spur needed changes.

• Provide specific performance measures purchasers can use in
evaluating and comparing their suppliers’ practices that will
allow them to make environmental considerations associated
with forest management an explicit purchasing criterion, to
be considered alongside more traditional criteria such as cost
and product performance.
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4. Structure of the Recommendations

Under each recommendation presented below, we first pro-
vide one or more s u p p l i e r1 5 implementation measure s, in ord e r
to help purchasers use the recommendations to assess or com-
p a re suppliers’ practices and other activities. These measure s
identify more specific actions or commitments that pur-
chasers can look for in pro s p e c t i ve suppliers, or that they can
request or re q u i re of existing suppliers, in order to achieve or
a d vance each recommendation. All of the re c o m m e n d a t i o n s
and their associated supplier implementation measures are
s u m m a r i zed in Table 1.

Next, a brief rationale for each recommendation and supplier
implementation measure is provided; supporting enviro n m e n t a l
and economic findings (presented in Section IV of this chapter)
a re indicated in Table 1. Fo l l owing the rationale, we briefly dis-
cuss timing issues with re g a rd to when a purchaser can apply the
implementation measures to its suppliers, and generally how
quickly compliance should be expected. We have characterize d
the measures either as i m m e d i a t e, meaning that a purchaser can
readily and quickly request or re q u i re the measure of its suppliers,
or as continuous or i n c re m e n t a l, meaning that initial steps can be
taken immediately to begin implementation of the measure ,
while full implementation will likely re q u i re time and purc h a s e r
vigilance to ensure that a supplier steadily pro g resses tow a rd
implementation of the measure .

Fi n a l l y, we also discuss whether implementing the measure is
likely to increase costs to the supplier; by necessity, this discus-
sion is qualitative, but it indicates whether costs are likely to be
incurred and the factors involved.

5. Purchaser Implementation Options

A variety of means exist by which a purchaser can act to influ-
ence and evaluate the forest management practices of its sup-
plier(s). Which of these options are appropriate in a give n
situation will depend on factors such as the nature of the re l a-
tionship between purchaser and supplier, the current status of
a supplier’s forest management practices, the ease with which
or pace at which a supplier can be expected to implement a
g i ven measure, and the priorities and capabilities of the pur-
c h a s e r. We have identified, there f o re, a menu of p u rc h a s e r
implementation options, several or all of which can be applied

by a purchaser to advance a particular recommendation or
supplier implementation measure; some of these options are
designed to facilitate immediate implementation, while others
a re tailored to more continuous or pro g re s s i ve implementa-
tion. These options are presented in full in Section III below,
s t a rting on page 147. The purchaser implementation options
can be categorized as follow s :
• Dialogue with suppliers: Raise to your suppliers the issues of

concern to you as a purchaser, and ask what they are doing to
address them.

• Re p o rting: Request or re q u i re re p o rts from your suppliers pro-
viding the information you need to evaluate their practices.

• Goal-setting: Set goals for specific objectives for your sup-
plier(s) to meet.

• Pu rchasing conditions: Specify to your suppliers conditions
they need to meet to keep your business.

• Auditing/certification: Use audits or certification of your sup-
pliers as a basis for evaluating their performance. 
We re c o g n i ze that many purchasers buy paper through a

variety of entities, often involving a paper broker or other inter-
m e d i a ry (see endnote 15). The term s u p p l i e r as used in these
recommendations is tailored to a situation in which the sup-
plier is a forest products company with whom the purchaser has
a relatively direct purchasing relationship. Purchasers that buy
paper from intermediary suppliers can neve rtheless demonstrate
their preferences directly to them and request that they in turn
pass such information back up their supply chain. In t e r m e d i a ry
suppliers can also be encouraged or requested to themselve s
adopt these recommendations and incorporate them into their
business relationships with entities from whom they buy paper.
Proactive purchasers may wish to link their volume of business
with such suppliers to the extent to which they are able and
willing to offer papers made using fiber produced in accord a n c e
with these recommendations. These suppliers may in turn be
able to gain a business advantage by offering such papers to
other customers as well.
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Table 1
Application Of Purchaser Implementation Options 

To Forest Management Recommendations

Query your 
supplier about its

practices

Request/require
periodic written

reports

1. Ask supplier to 
set goal and report

progress

2. Set goal and
timetable yourself or
jointly with supplier

3. Ratchet initial goal
level up 

over time

1. Make compliance
a condition of

purchase

2. Request/require
efforts beyond

compliance

1. Request/require
supplier

audit/certification

2. Conduct your 
own

audit/certification

3. Request/require
independent

audit/certification

Dialogue with
Suppliers

Periodic
Reporting Goal-Setting Purchasing

Conditions
Auditing/

Certification

A. Recommendations to advance environmentally sound management of suppliers’ forestlands.

1. Comply with AF&PA SFI, applicable laws 1. Develop and carry out SFI implementation plan A 3
and regulations 2. Comply with applicable laws and regulations A1

2. M a n age lands to maintain soil/water quality 1. Meet or exceed BMPs, other requirements A1, B15
2. Use preferred/avoid damaging practices A4-5, B15

3 . Adopt an “ a d aptive manag e m e n t ” ap p r o a c h 1. Continuously monitor progress A4
2. Conduct internal environmental assessments A4
3. Use inventory and monitoring technologies A4

4. Seek outside assistance and perspective 1. Develop mechanisms to solicit input B15

5. Manage lands to maintain biodiversity 1. Conduct wildlife inventories/research A4
2. Maintain habitat diversity A4, B9-12, B15

6. Manage lands to preserve natural 1. Identify natural communities A5
communities 2. Avoid management leading to decline A5, B15

3. Concentrate intensive management on A8, B12
lands of lower ecological value

7. Minimize impacts from harvesting 1. Manage clearcut size/placement A6-7, B11-15
2. Ensure prompt regeneration A6-7, B11-15
3. Avoid clearcutting under certain conditions A6-7, B11-15
4. Minimize impacts of selective harvesting A6-7, B11-15

B. Recommendation to extend environmentally sound management to non-industry lands from which forest products companies buy wood for their products.

8. Extend sound management to wood 1. Identify sources of pulpwood B4-7, B11-13
procured from other lands, including 2. Ensure management in accord with BMPs, B4-7, B11-13
“gatewood” AF&PA SFI and other sound practices

3 . Purchase from certified loggers where possible A 3

C. Recommendations to advance environmentally sound forest management on a landscape level, encompassing public and non-industry private lands.

9. Aid in management at landscape level, 1. Work with others to ensure landscape A3-4
across ownership boundaries integrity and habitat diversity

10. Promote sound management of public 1. Encourage reforestation, natural management A4, A8, B6,
and non-industry private lands on non-industry private lands B11-13

2. Lessen reliance on wood from ecologically A4-5, A8,
sensitive or valuable public lands B4-5

Purchaser Implementation Options

Recommendations Supplier Implementation 
Measures

Supporting
Findings

from
Section IVA

(environmental 
Findings)

and
Section IVB

(Economic Findings)
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Recommendations and 
Implementation Measures

The Paper Task Fo rce believes that purchasers should urge their
existing or pro s p e c t i ve suppliers to be pro a c t i ve in addre s s i n g
the following recommendations, both in the management of
their own lands and in their pro c u rement of pulpwood fro m
other lands. The recommendations are grouped under head-
ings that reflect the three key objectives as set out above. T h e
first seven recommendations address forest management prac-
tices as applied primarily to suppliers’ own lands, while the lat-
ter three are aimed at extending management objectives to
public and non-industry private lands as well. The Paper Ta s k
Fo rce believes that the measures under the first four re c o m-
mendations are ones that purchasers should expect to be car-
ried out by all of their suppliers; compliance with them is
s t r a i g h t f o rw a rd and immediately feasible. The remaining re c-
ommendations contain measures that can be initiated immedi-
a t e l y, although some will  take time to fully implement.
Pu rchasers should use suppliers’ pro g ress tow a rd their imple-
mentation as a yardstick by which their environmental leader-
ship can and should be judged.

W h e re more than one supplier implementation measure is
provided under a given recommendation, their order reflects a
logical sequence for implementation, and is not meant to imply
relative environmental importance.

Recommendations to advance management of lands ow n e d
by forest products companies in a manner that preserves and
enhances the full range of environmental values fore s t l a n d s
provide.

Recommendation 1. Pu rchasers  should demonstrate a
preference for paper made by suppliers who — at a minimum
— operate in compliance with the principles and
implementation guidelines for sustainable forestry as published
by the American Fo rest & Paper Association (AF&PA ) ,
collectively known as the Sustainable Forestry Initiative (SFI),
and should buy only from suppliers in compliance with all
applicable environmental laws and regulations.
• Supplier implementation measure: De velop and carry out a

SFI implementation plan. Suppliers should develop and carry
out a specific policy and plan to implement the Su s t a i n a b l e
Fo re s t ry Principles and Implementation Guidelines deve l-
oped by AF&PA in all their operations, both domestic and
a b road. The policies and plans should be made available to
p u rchasers who request to re v i ew them.
• Rationale. The principles articulated in the SFI corre s p o n d

closely to many of the key issues identified by the Pa p e r
Task Fo rce as necessary to ensure that forest management
practices are s u s t a i n a b l e, that is, that they will ensure that
f o rests in the future will provide the full range of benefits,
e n v i ronmental as well as economic, such lands are capable
of providing. Specific measures to implement the princi-
ples are generally not contained in the SFI, as implemen-
tation is in most cases left up to the individual member.

A F & PA members will be re q u i red to submit an annual
re p o rt to AF&PA describing their compliance with the prin-
ciples and guidelines. While AF&PA will issue an annual
re p o rt summarizing the re p o rts of its members, the individ-
ual re p o rts are not re q u i red to be made public. In order to
e valuate and compare the performance of individual suppli-
ers in implementing the SFI, howe ve r, purchasers will need
to have access to the re p o rts that AF&PA members are
re q u i red to submit. Pu rchasers should request to examine
these re p o rts, and suppliers should make them ava i l a b l e .

• Timing and cost considerations. As of Ja n u a ry 1, 1996, compli-
ance with the SFI is a condition of continued membership
in AF&PA. Gi ven this condition, and the fact that most
paper suppliers are AF&PA members, implementation of
this measure should be straightforward, and can be under-
taken immediately by such suppliers. These factors also
mean that, while AF&PA has indicated that costs will be
incurred by many of its members to comply with the SFI,
no additional cost will be incurred to comply with this sup-
plier implementation measure, at least for paper companies
that are AF&PA members.

The SFI principles and guidelines are equally actionable
by non-members, as is preparation of a re p o rt detailing how
the supplier complies with them. While applying this sup-
plier implementation measure to non-AF&PA members
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will mean additional costs for them, such costs will serve to
level the playing field across all suppliers.

• Supplier implementation measure : Comply with applicable
laws and regulations. Suppliers should show that they meet
or exceed all applicable laws and regulations pertaining to
f o rest management, including those under the Clean Wa t e r
Act, the Coastal Zone Management Act and the En d a n-
g e red Species Act, as well as applicable international, state
and local re q u i re m e n t s .
• Rationale, timing and cost considerations. Compliance with

all applicable laws is a basic re q u i rement of any business.
This is a straightforw a rd measure that suppliers can and
should immediately apply. No additional costs should be
i n c u r red by complying with this measure .

Recommendation 2. Pu rchasers should demonstrate a
p re f e rence for paper made by suppliers that manage their
lands in a manner that protects on- and off-site water quality
and conserves soil pro d u c t i v i t y. Such management includes
operating in full compliance with all applicable mandatory or
vo l u n t a ry Best Management Practices (BMPs) and other
applicable laws and regulations related to water quality, as
well as any additional steps needed to meet the objective .
• Supplier implementation measure : Meet or exceed BMPs and

other related re q u i rements. Suppliers should show that they
meet or exceed all applicable Best Management Practices as
well as state and federal water-quality laws and re g u l a t i o n s .
• Rationale. A number of different forest management practices

h a ve the potential to adversely impact water quality. Be c a u s e
of this, Best Management Practices (BMPs) have been estab-
lished to mitigate such effects. BMPs are mandatory in some
jurisdictions, vo l u n t a ry in others. When followed, BMPs are
generally effective at mitigating water-quality impacts fro m
f o rest management. BMPs va ry from state to state, howe ve r,
and in some cases enhancements to BMPs are needed (for
example, extending some degree of riparian protection to
intermittent as well as perennial stre a m s ) .

BMP compliance surveys in states where compliance is
vo l u n t a ry indicate inadequate compliance with cert a i n
BMPs. In some but not all such surveys, higher compliance
l e vels have been found on industry lands re l a t i ve to non-

i n d u s t ry lands. Compliance levels are generally higher in
p rograms that have been in place longer and have con-
ducted active outreach, education and training.

• Timing and cost considerations. This is a straightforw a rd mea-
s u re that suppliers can and should immediately apply as a
basic re q u i rement. Most forest products companies state that
they already comply with applicable BMPs and other re q u i re-
ments in managing their lands, so few or no additional costs
should be incurred by complying with this measure .

• Supplier implementation measure : Avoid practices that can
damage water quality or site pro d u c t i v i t y. Suppliers should
implement forest management practices in addition to BMPs
as needed to protect water quality and maintain site produc-
tivity. Several such broadly applicable practices are:
–The avoidance of highly intensive harvesting methods — in
p a rt i c u l a r, whole-tree harvesting on short rotations —
unless top limbs and other residuals are returned to the site
or site-specific data conclusively demonstrate sufficient nat-
urally occurring re s e rves and/or inputs of all nutrients to
offset losses in harvesting.

–The avoidance of routine use of site preparation methods
involving windrowing or piling that remove slash and log-
ging debris from all or part of the harvest site and can cause
excessive soil disturbance or compaction.

–The use of surface water protection measures for all pere n n i a l
and intermittent1 6 s t reams and other bodies of water. Su c h
m e a s u res should include the retention of buffer strips of tre e s
along bodies of water, and limitations on the extent of har-
vesting and site preparation activities and on the use of heavy
m a c h i n e ry within such buffers. While intermittent stre a m s
may re q u i re a lesser d e g re e of protection, these measures are
needed along all streams to ensure protection of water quality.

–In coastal areas, careful management of freshwater flow s
from cleared or otherwise altered forestlands.

• Rationale. As with water quality, several forest management
practices can adversely affect soil pro d u c t i v i t y, thro u g h
nutrient depletion or physical changes (for example, soil
compaction). Under some site conditions, uncert a i n t y
remains as to the ability of short - rotation forest manage-
ment to maintain nutrient re s e rves and soil pro d u c t i v i t y
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over the long term, especially without fertilization. Avo i d-
ance of highly intensive harvesting (whole-tree harve s t i n g )
and site preparation (windrowing, piling) techniques and
other measures can generally mitigate such impacts, at least
in the short term, and can be cost-effective by enhancing
p ro d u c t i v i t y. These methods may play a useful and accept-
able role in selective situations; for example, the use of
w h o l e - t ree harvesting for the i n i t i a l h a rvest of a low - q u a l-
ity stand containing many unmerchantable trees may be
warranted to avoid accumulation of exc e s s i ve debris.
Repeated use of such methods, howe ve r, can lead to
a d verse impacts and should be avo i d e d .

Retention of buffer strips of trees along streams and
other bodies of water has been shown to be highly effective
at mitigating many of the potential water-quality impacts of
forest management. For example, buffer strips act to filter
out sediment or other pollutants that can degrade water
quality or aquatic habitat, and also provide shade that mod-
erates water temperature fluctuations. Because during storm
events or wetter parts of the year, water entering intermit-
tent streams typically flows into a perennial body of water,
buffer strips along these streams are needed as well to avoid
degradation of water quality. Lesser restrictions on the
extent of harvesting in buffer strips along intermittent
s t reams may often be warranted, howe ve r, as there is less
need to retain sufficient shade to avoid adverse water tem-
perature fluctuations in such streams.

In coastal areas, fresh water draining from cleared forest-
lands can act as a pollutant by decreasing the salinity of sen-
s i t i ve estuarine areas. This off-site water-quality impact is of
particular concern when coastal wetlands are converted to
plantation management, because of their proximity and
connectivity to estuarine areas: The increased water flow
that typically occurs after such areas are clearcut (the pre-
dominant harvesting method used in such areas), often cou-
pled with measures to rapidly remove such water from the
site via drainage systems, can greatly increase the flux of
fresh water from such areas.

• Timing and cost considerations. Pu rchasers should expect their
suppliers to begin implementing such measures immediately.

Intensive management practices such as those discussed
above that affect nutrient reserves or soil quality can lead to
reductions in productivity that would increase pulpw o o d
p roduction costs for suppliers. Hence implementing this
m e a s u re can avoid such costs. Riparian protection measure s
will generally reduce the yield from areas that include bod-
ies of water, raising overall wood procurement costs for the
s u p p l i e r. Howe ve r, numerous studies have found these mea-
sures to be among the most cost-effective of all water-qual-
ity protection measures. Mo re ove r, most state BMPs re q u i re
some such measures already, although they are not always
applied to intermittent streams.

Recommendation 3. Pu rchasers should demonstrate a
p re f e rence for paper made by suppliers who develop and
implement an adaptive management approach, thro u g h
a c t i vely engaging in and keeping abreast of re s e a rch on the
e n v i ronmental impacts of forest management practices,
coupled with a commitment to modify their practices as
needed in response to re s e a rch re s u l t s .
• Supplier implementation measure : Continuously monitor and

improve environmental performance. Suppliers should commit
to “adaptive management”: continuous monitoring of envi-
ronmental performance and prompt application of
re s e a rch findings to improve management
techniques.

• Supplier implementation measure : C o n-
duct internal environmental assessments.
Suppliers should develop internal envi-
ronmental assessment programs and
incorporate the results into a re p o rt
made available for the purchaser’s review.

• Supplier implementation measure : Us e
e n v i ronmental inve n t o ry and monitoring
technologies. Suppliers should use technolo-
gies such as Geographic Information Sy s t e m s
(GIS) to re c o rd and assess environmental informa-
tion such as surveys of wildlife habitat and to identify possi-
ble management methods to improve habitat or other
ecological values on the lands they manage.

[NOTE: The following rationale and feasibility sections apply
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to all three implementation measures above.]
• Rationale. Many aspects of our understanding of the envi-

ronmental consequences of forest management could be
f u rther improved by additional re s e a rch. While there is
fairly broad consensus on many of the environmental goals
associated with improved forest management, there is
much less agreement — and objective data — on what is
needed to get from here to there. Re s e a rch is there f o re crit-
ical to improving existing practices. As has been found in
many aspects of forest management associated with pro-
d u c t i v i t y, the ability to adapt management practices to
reflect new data obtained through active enviro n m e n t a l
re s e a rch, coupled with active and ongoing monitoring of
e n v i ronmental performance, is essential to success.

• Timing and cost considerations. Pu rchasers can and should
expect their suppliers to begin implementing such measure s
i m m e d i a t e l y, although re s e a rch will obviously re q u i re time
and although modifications to management practices will
need to proceed more incre m e n t a l l y. Pu rchasers also can
immediately begin evaluating and comparing their suppliers
on the basis of their commitment to adaptive management.

Conducting re s e a rch and assessments and implementing
n ew monitoring technologies entail up-front costs. Howe ve r,
most companies already have at least some of the manage-
ment infrastru c t u re; existing productivity-oriented re s e a rc h
and monitoring capabilities can be expanded to include addi-
tional environmental objectives, so that incremental costs are
likely to be re l a t i vely small. It is less clear whether subsequent
changes in management practices need always increase a sup-
p l i e r’s costs; indeed, such investments in re s e a rch and moni-
toring could well help to identify more cost-effective means
of adapting management to enhance environmental va l u e s .

Recommendation 4. Pu rchasers should demonstrate a
p re f e rence for paper made by suppliers who actively seek
outside assistance, advice and perspective from the full range
of other stakeholders and interested parties in is sues
s u r rounding forest management.
• Supplier implementation measure : De velop mechanisms to solicit

imput. Suppliers should develop or participate in efforts to solicit
input on forest management from other stakeholders, using

mechanisms such as fore s t ry extension services and forums that
facilitate dialogue with interested and affected part i e s .
• Rationale. The existence of broader social costs and bene-

fits associated with forest management, and the fact that
its environmental consequences (and costs associated with
mitigating such impacts) extend beyond ow n e r s h i p
boundaries, argue that forest management decisions will
be far more sound, credible and socially acceptable if
made with a full understanding and consideration of the
range of expertise and perspective of parties beyond the
l a n d ow n e r.

• Timing and cost considerations. Purchasers can immediately
begin evaluating and comparing their suppliers on the basis
of the leadership, commitment and cooperation suppliers
demonstrate in seeking outside views on the management
questions they face.

Whether significant costs will be incurred by implementing
this measure will depend primarily on what changes in man-
agement methods are made by the supplier. Whether these
management changes lead to increased costs will be determined
by the factors already discussed above in Recommendation 3.

Recommendation 5. Pu rchasers should demonstrate a
p re f e rence for paper made by suppliers who manage their
lands in a manner that contributes to the conservation of
b i o d i ve r s i t y1 7 by maintaining or enhancing habitat for a
b road array of plants and animals, with an emphasis on
r a re and endangered species.
• Supplier implementation measure: Conduct wildlife invento-

ries and research on landscape management. Suppliers should
d e velop wildlife and wildlife habitat inventories of their lands,
and conduct and support re s e a rch on landscape management,
ecosystem functions and the conservation of biological diver-
sity. In keeping with an adaptive management approach, the
k n owledge gained through such re s e a rch should be applied
expeditiously to modify forest management as needed to
enhance the diversity and quality of wildlife habitat and to
preserve biodiversity on supplier-owned lands.
• Rationale. Managing for wildlife habitat and dive r s i t y

re q u i res a good understanding of wildlife and types of habi-
tat that already exist, to use as a baseline. Ad d i t i o n a l
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research is important to further our understanding of how
forestlands can best be managed to preserve and enhance
habitat while yielding wood products. Equally important is
having in place mechanisms that allow research results to
modify present practices as needed to enhance biodiversity.

• Timing and cost considerations. Purchasers can and should
expect their suppliers to begin implementing such measure s
immediately, although research will obviously require time
and although modifications to management practices will
need to proceed more incrementally.

Conducting or supporting re s e a rch and deve l o p i n g
wildlife inventories entail up-front costs, although most
companies already employ wildlife biologists and hence
their incremental costs are likely to be relatively small. It is
less clear whether subsequent changes in management prac-
tices need always increase a supplier’s costs; indeed, such
investments in research and monitoring could well help to
identify more cost-effective means of adapting management
to enhance environmental values.

• Supplier implementation measure : Em p l oy measures to main-
tain and enhance habitat dive r s i t y. Suppliers should employ
m e a s u res to maintain and enhance wildlife habitat dive r s i t y
on their lands, especially habitat for rare and endangere d
species. Because stands of trees managed for lumber or fiber
p roduction typically tend to favor wildlife adapted to distur-
bance and to provide habitat corresponding to only a limited
range of forest stages, suppliers should implement manage-
ment measures to ensure that as broad an array as possible of
habitat is provided on their lands even where the primary
management objective is wood production. The nature and
extent of habitat-enhancing measures needed on a supplier’s
land will depend on factors such as the overall management
intensity currently employed by the supplier; the specific
arrangement and size of intensively managed stands within
the larger land holding; the location of the land the supplier
owns in relation to other nearby forested lands; and the
extent to which such surrounding lands provide habitat va l-
ues that may benefit from, or suffice in the absence of, the
p rovision of additional habitat on the supplier’s land. Ap p ro-
priate measures to promote habitat diversity may include:
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These figures illustrate the structure of an idealized forest stand managed (A) with retention of old
trees, snags, and downed logs, and (B) with removal of all trees and logging debris at harvest, as is
done under conventional management. Although the stand represented here is a hypothetical
Douglas-fir stand in the Pacific Northwest, it is useful as a general depiction of the simplification of
stand structure under conventional management. 

Source: See Endnote 19.

Figure 2
Stand Structure Under Two Management Scenarios



–The use of wildlife corridors1 8 and other types of
set-asides that provide or maintain habitat.

–The maintenance of a diverse tree species mix
(for example, hardwood or mature longleaf

pine stands or inclusions within a loblolly
pine plantation).

–The maintenance of some interior mature
f o rest and other habitats different than
the pre vailing even-aged fore s t .
–The retention of several wildlife trees
and snags per acre where they are
important structural elements of nat-
ural forests in a given region. Se e
Figure 2.19

–Other measures that can maintain
or enhance structural dive r s i t y
within and among stands.
•  Ra t i o n a l e . Fo rests managed pri-
marily for wood production tend to
exhibit less biodiversity than natural
f o rests managed primarily for non-
timber values. Pro d u c t i o n - o r i e n t e d
management practices, especially
those used in even-aged and inten-
sively managed systems, tend to nar-
row the range of successional stages
p resent re l a t i ve to those found in nat-

ural  or less intensively managed
f o rests, both by accelerating stand

establishment (there by hastening or
eliminating early successional stages) and
by harvesting before maturity is re a c h e d

( t h e re by truncating later stages of stand
development). See Figure 3.20 

Even where the number of species may be com-
parable or even higher in a managed forest, the

presence and abundance of rarer species tends to be
l ower than in a natural forest. Because pro d u c t i o n -

oriented management tends to increase the proportion
of a landscape in disturbed and early-successional stages, it

tends to favor early-successional plant and animal species
and those adapted to disturbance. Precisely because such
habitat is relatively common (due not only to production-
oriented forest management but also to land clearing for
other purposes), the species it tends to favor are also rela-
tively common. In contrast, species adapted to natural and
undisturbed forest conditions tend to be rarer — and there-
fore of higher conservation priority — because such habi-
tats are themselves rarer.

A number of modifications (indicated in the measure
a b ove) to traditional production-oriented management can
enhance habitat potential within and surrounding the
a c t i vely managed are a s .

• Timing and cost considerations. Purchasers should expect
their suppliers to begin implementing such measure s
immediately, but given the lengths of typical rotations and
the diversity of conditions that can be expected on differe n t
lands, full implementation will need to proceed more incre-
mentally.

To the extent measures of the types identified above
re q u i re a lessening or avoidance of pro d u c t i o n - o r i e n t e d
management in certain areas, costs will be incurred in the
form of lower volumes of wood products. (In contrast, on
many non-industry private lands, less intensive management
may actually be financially preferable for the landowner; see
Recommendation 10 below.) In many cases, flexible man-
agement plans that incorporate such measures can help to
m i n i m i ze their costs. For example, wildlife corridors might
be managed less intensively and on a longer rotation, but
their location could be shifted over time to still allow them
to contribute to pro d u c t i o n .

Howe ve r, some of the measures listed above may have
l ower or no costs, and may even boost re venues. Ma n a g i n g
for a more diverse tree species mix can also diversify the sup-
p l i e r’s product base and might be directed to increase the
abundance of more valuable species. Gi ven the rising price
paid for hardwood, pulpwood and sawtimber, allow i n g
rather than suppressing its growth in otherwise pine-domi-
nated stands may provide additional source of re venue, while
a voiding the costs of competition control. Use of longer
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These drawings illustrate three stages in forest
development, corresponding to stand 
initiation (A), stem exclusion or closed canopy (B)
and old-growth (C). Note that the stand
structures depicted here occur 
naturally; the proportion of forest in each stage,
however, may be altered by management. 

Source: See Endnote 20.

Figure 3
Stand Structure in Three 

Stages of Forest Development 
After Disturbance
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rotations to produce more mature forest conditions may also
enhance the value of the final harvest, by allowing more
wood to be sold as lumber rather than pulpwood. W h i l e
p u l pwood pro c u rement costs would likely rise, these would
be offset by re venues from the other pro d u c t s .

Recommendation 6. Pu rchasers  should demonstrate a
p re f e rence for paper made by suppliers who manage their
lands in a manner that pre s e rves ecologically important, rare
or declining natural communities. In t e n s i ve management on
lands re p resenting such community types should be avo i d e d ;
w h e re necessary for pre s e rvation, management for wood
p roduction should not take place. In t e n s i ve management
should be concentrated on lands of lower ecological va l u e .
• Supplier implementation measure : Identify important natura l

communities and ecosystems. Suppliers should identify the loca-
tion and extent of rare or declining natural communities and
ecosystems on their lands. Such systems include certain types of
wetlands (for example, some types of pocosins2 1 and bottomland
h a rdwood systems); longleaf pine forests; and old-growth fore s t s .
• Rationale. As with wildlife and habitat above, the first step

in ensuring protection of natural communities is to have a
full characterization of their occurrence on one’s lands. T h e
c o n s e rvation priority assigned to various types of natural
communities or ecosystems is a function of many factors,
including: their rarity on a regional, national and global
scale; the extent to which remaining occurrences are situ-
ated in contiguous blocks or are isolated or otherwise frag-
mented; their  habitat value for plants and animals,
especially for threatened or endangered species; their eco-
logical functions (e.g., for wetlands, water filtration and
f l ow modulation); their sensitivity to disturbance re l a t e d
to typical forest management activities; and the degree to
which activities in addition to forest management for
wood production (e.g., agriculture, development) may
contribute to their further decline. State Natural He r i t a g e
Programs maintain listings of ecologically important nat-
ural community types within their borders, along with a
re l a t i ve ranking of their conservation priority. By way of
illustration, one such listing for the State of No rth Car-
olina is provided in Table 2.2 2 In working with suppliers to

implement this measure, purchasers will likely need to
consult with similar listings as well as experts familiar with
the specific areas in question.

• Timing and cost considerations. Pu rchasers can and should
expect their suppliers to begin implementing such mea-
s u res immediately.

• Supplier implementation measure : Avoid management that
impairs ecosystem function. Suppliers should agree not to con-
ve rt or significantly modify the ecological functions of any
r a re or declining natural ecosystems that occur on their lands.
Plantation establishment and intensive management should

Table 2
North Carolina Natural Heritage Program List of Rare Natural

Communities Occurring in North Carolina which Might Be
Harmed by the Conversion of Wetlands to Pine Tree Farms, and

Their Ranks Based on Rarity and Threat Status in the State

*North Carolina ranks are based on The Nature Conservancy’s system of measuring rarity and threat status. This system is now widely used by other agencies 
and organizations, as the best available scientific and objective assessment of a species’ rarity at the state level. The “critically imperiled” rank may be assigned 
because of extreme rarity or because of some factor(s) making the community type especially vulnerable to extirpitation (local extinction) from the state; 
the “imperiled’ ranking may be assigned because of rarity or because of some factor(s) making it very vulnerable to extirpitation from the state.

Source: See Endnote 22.
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COMMUNITY TYPE N O RTH CAROLINA RANK*
B ay Forest Rare or Uncommon
Coastal Plain Bottomland Hardwoods Rare or Uncommon
( B l a c k w ater Subtype)
Coastal Plain Bottomland Hardwoods A p p a r e n t ly Secure
( B r o w n w ater Subtype)
Coastal Plain Levee Forest (Blackwater Subtype) Rare or Uncommon
Coastal Plain Levee Forest (Brownwater Subtype) A p p a r e n t ly secure
Coastal Plain Small Stream Swamp (Brownwater Subtype) Imperiled or Rare or Uncommon (precise rank uncertain)
Cypress Sav a n n a C r i t i c a l ly Imperiled
High Pocosin A p p a r e n t ly Secure
Low Pocosin Rare or Uncommon
Nonriverine Swamp Forest Imperiled or Rare or Uncommon (precise rank uncertain)
Nonriverine Wet Hardwood Forest C r i t i c a l ly Imperilled
P e atland Atlantic White Cedar Forest I m p e r i l e d
Pine Sav a n n a I m p e r i l e d
Pond Pine Wo o d l a n d A p p a r e n t ly Secure
Sandhill Seep I m p e r i l e d
Small Depression Pocosin C r i t i c a l ly Imperiled?
Streamhead Atlantic White Cedar Forest I m p e r i l e d
Wet Marl Forest C r i t i c a l ly Imperiled
Wet Pine Flat w o o d s Rare or Uncommon
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be avoided in these environmentally sensitive areas.
• Rationale. A number of rare or declining natural communities

(delineated above) are at risk from forest management for
wood production; in general, the risk increases with the inten-
sity of management in such areas. Because of their rarity,
extent of fragmentation and ecological value (for example, as
re s e rvoirs of biodive r s i t y, endangered species habitat or
wildlife habitat more generally), such communities are of high
c o n s e rvation priority. For some such communities, fore s t
management historically has not been the major contributor
to their decline, and presently may be only one of several con-
tributors to their continuing decline or risk of decline.

• Timing and cost considerations. Purchasers can immediately
make clear their concern for the pre s e rvation of natural
communities present on the lands of their suppliers. Given
the economic implications to the landowner of this mea-
sure, purchasers should expect incremental but continuous
progress over time.

For most forest products companies, avoiding or lessen-
ing the intensity of management in these areas clearly entails
economic costs to the landow n e r, likely increasing wood
supply costs. Specific information on the magnitude of such
costs is difficult or impossible to deve l o p, given their high
variability and site-specific and pro p r i e t a ry nature. (In con-
trast, on many non-industry private lands, less intensive
management may actually be financially preferable for the
l a n d owner; see Recommendation 10, below. )

• Supplier implementation measure : C o n c e n t rate intensive man-
agement on lands of lower ecological value. Suppliers should
take steps to concentrate intensive management on lands with
lower ecological value. Such steps could include:
–Acquiring and engaging in intensive management on
already cleared and disturbed lands of relatively lower eco-
logical value, such as abandoned agricultural lands.

–Promoting and developing programs to encourage others to
do the same.

–Setting aside environmentally sensitive areas, or selling or
donating them (for example, as conservation easements) to
recipients able and committed to maintain such areas in

their natural state.
• Rationale and cost considerations. While any reduction in

p roductivity from lands not managed intensively will
clearly re p resent a cost to the landow n e r, there may be
options for lessening or partially offsetting these costs:
–Intensifying the management of forestlands that are of

l ower ecological value can help to offset the reduced wood
supply coming from sensitive areas.

–Re f o restation of lands not currently forested through plant-
ing or facilitating natural regeneration can also help to off-
set the reduced wood supply coming from sensitive are a s .

–Environmentally valuable or sensitive lands that are sold
or donated to others able and willing to pre s e rve them
have associated revenue and public relations/good citizen-
ship benefits.

• Timing. Purchasers can immediately begin evaluating and
comparing their suppliers on the basis of the commitment
suppliers demonstrate to make continuous pro g ress ove r
time in taking steps such as the ones outlined above.

Recommendation 7. Pu rchasers  should demonstrate a
p re f e rence for paper made by suppliers who employ harve s t i n g
methods that minimize the ecological impacts of harve s t i n g ,
both at the level of individual stands of trees and across the
l a n d s c a p e .
• Supplier implementation measure: Carefully manage size and

placement of clearcuts. Suppliers should manage the size and
placement of clearcuts to: 
–Maintain sufficient habitat diversity and minimize frag-

mentation of wildlife habitat.
–Maintain sufficient structural diversity across the landscape.
–Conserve biodiversity at a landscape level.
–Reflect the predominant natural disturbance regime(s) for
the specific region and forest type involved.

• Supplier implementation measure : En s u re prompt re g e n e ra t i o n .
Suppliers should select and employ harvesting methods only in
the context of a strategy that ensures prompt, successful re g e n-
eration of the harvested site. W h e re artificial regeneration (that
is, planting of seedlings) is employed, planting should occur
within at most two years of harvest. For both artificial and nat-
ural regeneration, ongoing monitoring and assessment methods
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should be employed to ensure within five years of harvest that
regeneration has been successful.

• Supplier implementation measure : Avoid clearcutting under cer-
tain conditions. C l e a rc u t t i ng 23 should be avoided altogether in
some areas, including those:
–W h e re seve re soil erosion is likely, such as steep slopes.
–Wh e re regeneration of a new stand may be impaired as a
result of exposure to extreme climate or changes in popula-
tions of soil micro o r g a n i s m s. 

–Along streams and other bodies of water.
–On lands harboring important plant and animal popula-

tions, such as endangered species habitat and rare natural
c o m m u n i t i e s .

• Supplier implementation measure : Mi n i m i ze impacts of selec-
tion methods of harve s t i n g. W h e re selection methods of har-
ve s t i ng 2 4 a re used, they should be carried out in a manner that:
–Mi n i m i zes the frequency and extent of disturbance of soils and

damage to surrounding trees arising from stand entries.
–Is coupled with the use of road construction and maintenance

practices that minimize adverse impacts; these can arise fro m
i n c reased road use due to more frequent stand entries that can
occur with selective harvesting methods.

–Retains or enhances after each harvest a full representation
of tree species and a mix and age and size classes, thereby
maintaining overall stand composition and quality and
avoiding “high-grading,” a practice in which only the best-
quality trees in a stand are harvested, leaving behind a low-
quality stand.

[ N OTE: The following rationale and feasibility sections apply to
all four implementation measures above . ]

• Rationale. Both clearcutting (as part of an even-aged man-
agement system) and selective harvesting methods (as part
of an uneven-aged management system) can have adverse
environmental impacts. By removing all or most trees in a
stand, clearcutting can increase windspeeds and soil tem-
p e r a t u res and alter soil moisture levels. The consequences of
these physical changes depend heavily on the forest type
and on site conditions, but potentially include significant
impacts on virtually all environmental values forests pro-
vide: forest soils and productivity; water quality; plant and

animal habitat and diversity; and the physical extent and
health of natural forest communities.

While selection methods maintain greater wildlife habitat
and structural diversity in the forest, they potentially can lead
to “high-grading,” especially where the best-quality trees in a
stand are re m oved in each of several successive harvests. Se l e c-
t i ve harvesting methods can entail re l a t i vely frequent entries
into a stand to carry out harvesting activities, and hence, may
also re q u i re greater use and maintenance of road network s ,
which have been identified in numerous studies as a major
s o u rce of erosion (with subsequent adverse water quality
impacts). Such entries, especially those involving the use of
heavy machinery, can also cause direct damage to re m a i n i n g
t rees and compaction and disturbance of the soil, leading to
reduced soil productivity and increased soil ero s i o n .2 5

Mitigating the effects of clearcutting re q u i res avoiding the
practice altogether in some areas where adverse impacts are
p a rticularly seve re, and carefully managing the size and place-
ment of clearcuts where ver the method is used, so as to
e n s u re maintenance of habitat diversity at a landscape leve l .
Fi n a l l y, because regeneration failures have been associated
with clearcutting, it is essential that steps be taken to ensure
p rompt regeneration, whether through planting or by nat-
ural regeneration. Avoiding the impacts of selective harve s t-
ing methods re q u i res ve ry careful, closely superv i s e d
application of such methods. 

• Timing and cost considerations. Pu rchasers should expect their
suppliers to begin implementing such measures immediately.

Cost implications of the measures described above will
likely va ry considerably. Steps taken to ensure successful
regeneration and improve overall stand quality will have
p o s i t i ve economic impact on suppliers, especially when
( a p p ropriately) viewed over the long term. To the extent
that other measures lessen or avoid pro d u c t i o n - o r i e n t e d
management in certain areas, the reduced volume of wood
products will result in higher wood procurement costs for
the forest products company. (In contrast, on many non-
i n d u s t ry private lands, less intensive management may actu-
ally be financially preferable for the landowner; see
Recommendation 10, below.)
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Recommendation to extend environmental ly sound
management practices to non-industry lands from which
forest products companies buy wood for their products.

Recommendation 8. Pu rchasers should demonstrate a
p re f e rence for paper made by suppliers who use ava i l a b l e
means to ensure that environmentally sound practices are
applied to the management of all lands from which the
supplier buys wood. These re q u i rements should extend to
wood bought on the open market, commonly known as
“g a t e w o o d .”
• Supplier implementation measure : Identify sources of pulp-

wood. Suppliers should identify the sources of (and their pro-
p o rtional contribution to) the pulpwood used in their
products. Sources may include company-owned lands; lands
owned by other forest products companies; lands owned by
non-industrial private companies, institutions or individuals;
and national or state forests or other public lands.
• Ra t i o n a l e . A substantial majority (on average across the

i n d u s t ry, about 75%) of pulpwood originates from harve s t s
on lands not owned by pulp and paper products compa-
nies. The great majority of this pulpwood comes from non-
industrial private forestlands (NIPF), with the majority of it
purchased on the open market, often as “gatewood,” from
loggers and other intermediaries between the landow n e r
and the forest products company.

• Timing and cost considerations. Pu rchasers should immediately
a rticulate their desire to buy from suppliers who can identify
the source of wood in their products, and expect a commit-
ment from their suppliers to make continuous pro g ress ove r
time in achieving full sourcing information. Pu rchasers should
expect that their suppliers are able to readily identify the sourc e
of pulpwood they re c e i ve from public lands, and from priva t e
l a n d owners with whom they have contractual relationships or
who are members of the supplier’s landowner assistance pro-
gram. Tracking the origin of wood bought from intermediaries
such as loggers, while more difficult, can be achieved by the
supplier imposing a re q u i rement on these intermediaries that
they identify the source of the wood they are selling. Obv i-
o u s l y, the fewer links in the chain between original landow n e r
and mill, the easier this will be to accomplish.

Most suppliers will likely incur initial costs in setting up
mechanisms to allow full tracking of pulpwood sourc e s ,
especially for gatewood, where tracking is not curre n t l y
done. The costs of complying with this measure can be
moderated by extending mechanisms already in place for
contracted supplies to additional sources.

• Supplier implementation measure : En s u re management in
a c c o rd with BMPs, the SFI and other sound practices. Su p p l i e r s
should take steps to ensure that a l l p u l pwood they purchase for
use in pulp and paper production is purchased from priva t e
l a n d owners, loggers or other entities that fully comply with:
–All applicable Best Management Practices and the addi-
tional practices, specified in the second supplier implemen-
tation measure under Recommendation 2 above, needed to
preserve soil productivity and water quality.

–All applicable provisions of the AF&PA Sustainable Fo re s t ry
In i t i a t i ve and other environmental performance standards set
by the supplier itself for its own lands.

–The supplier implementation measures addressing harve s t-
ing practices specified under Recommendation 7 above .
Suppliers should also actively encourage management

practices on lands from which they purchase pulpwood that
contribute to the conservation of biodiversity and the preser-
vation of ecologically important, rare or declining natural
communities; examples of such practices are provided under
Recommendations 5 and 6 above.
• Rationale. Because the great majority of pulpwood entering a

g i ven pulp mill is derived from lands other than those ow n e d
by the mill ow n e r, affecting significant change in forest man-
agement associated with pulp and paper products re q u i re s
extending beneficial practices “u p s t re a m” to the suppliers of
the suppliers, especially to non-industrial private fore s t l a n d s .

Fo rest products companies already employ a number of
mechanisms, in addition to their purchase of pulpw o o d ,
t h rough which they interact with loggers or landow n e r s
f rom whom they pro c u re wood. These mechanisms
include contracts, landowner assistance programs, logger
training and education.

• Timing and cost considerations. In addition to knowing the
s o u rce of the pulpwood, this measure re q u i res the supplier
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to exe rt some degree of control over practices used to pro-
duce the pulpwood. The most straightforw a rd approach is
for the supplier to articulate the above objectives in i t s
p u rchasing pre f e rences or re q u i rements, and ultimately to
buy pulpwood only from sources that can demonstrate
they have met the objectives. Paper purchasers should
immediately communicate their desire to buy from sup-
pliers that can provide such assurances about the wood
used in their products, and expect a commitment fro m
their suppliers to make continuous pro g ress over time
t ow a rd a goal of full source contro l .

Cost implications of this measure are difficult to predict,
as they depend ultimately on changes in the cost of wood
p u rchased by the supplier due to imposition of the new
conditions that must be met. The latter is in turn a function
of the extent to which loggers and non-industry landow n e r s
are already complying with such conditions, the influence a
mill exe rts on pulpwood prices in its vicinity, and ove r a l l
regional pulpwood market dynamics. Many landow n e r s
will be willing to abide by BMPs and other standards, give n
their strong land stew a rdship ethic or their management
objectives. In times of short pulpwood supply, where log-
gers or landowners may be pressed or have incentives not to
abide by such measures, forest products companies may face
higher pro c u rement costs in implementing this measure .
An incremental approach to implementation of this mea-
sure should help to moderate costs.

• Supplier implementation measure : Pu rchase from certified log-
gers where ver possible. Suppliers should use and purchase pulp-
wood only from certified loggers where certification pro g r a m s
that address environmental aspects of forest management are in
place. At the current time, such programs are not widespre a d ,
h owe ve r. Suppliers should also participate in and promote log-
ger training programs and landowner assistance programs that:
–Provide an understanding of the rationale for and impor-

tance of compliance with Best Management Practices, the
AF&PA Sustainable Forestry Initiative and requirements of
other state and federal environmental laws.

– Provide the most current information on the environmen-
tal effects of various forest management practices.

• Ra t i o n a l e . Loggers play a critical role with respect to the
e n v i ronmental impacts associated with the acquisition of
pulpwood: They not only carry out the harvesting opera-
tion, but often serve as a primary source of information for
the non-industrial private landowner; they also fre-
quently barter the sale of wood they have har-
vested or intend to harvest. Ensuring that
loggers and landowners are educated
about the environmental impacts of for-
est management is vital to affecting
changes in such practices. W h e re train-
ing and certification programs for log-
gers already exist, purchasing fro m
only such loggers not only will increase
the likelihood that the purchased wood
is environmentally preferable, but also
will provide an economic reward to the log-
ger who undergoes training and cert i f i c a t i o n ,
and an incentive for others to do the same.

• Timing and cost considerations. Pu rchasers should expect
their suppliers to begin employing certified loggers immedi-
ately where suitable certification programs exist, and to
expand their use of certified loggers as the programs expand.
Su p p l i e r s’ efforts to promote and develop logger and
l a n d owner education programs should begin immediately.

W h e re all loggers in an area are re q u i red to be cert i f i e d ,
no additional cost should arise from employing them.
W h e re certified and non-certified loggers both operate,
whether costs accrue to the supplier will depend on the
extent to which loggers incur additional costs to employ
practices re q u i red by their certification as well as the factors
p reviously mentioned: the influence of a mill on pulpw o o d
prices in its vicinity and overall regional pulpwood mark e t
dynamics. An incremental approach to implementing the
aspect of this measure involving use of certified loggers
should help to moderate costs.

Training programs for loggers and landowner assistance
p rograms already exist; introducing environmental consider-
ations into such forums should entail re l a t i vely small incre-
mental costs.
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Recommendations to promote environmentally sound fore s t
management at a landscape level and across ow n e r s h i p
b o u n d a ries, including increased support for natural and less
i n t e n s i ve management on public and non-industry pri vate lands.

Recommendation 9. Pu rchasers should demonstrate a
p re f e rence for paper made by suppliers who encourage and
p a rticipate in the development of environmentally re s p o n s i b l e
management on a landscape level , including the
implementation of management approaches that are applied
a c ross ownership boundaries.
• Supplier implementation measure : Wo rk with others to ensure

landscape integrity and habitat dive r s i t y. Suppliers should initiate
or participate in initiatives with other landowners (public and
p r i vate) and other interested parties to manage landscapes (for
example, watersheds) in a manner that pre s e rves and enhances
the environmental integrity and value of such landscapes.
• Rationale. Many of the most serious impacts of forest man-

agement are cumulative, that is, result from the application of
a practice on many stands across a landscape. This is true eve n
when their application at the stand level may be of minor
consequence when viewed in isolation. In addition, va r i o u s
natural processes link together individual parcels of fore s t-
land, without re g a rd to ownership boundaries. For example,
f o rest management activities essentially anywhere within a
watershed have the potential to affect the quality of water
within and draining from the area. (For this reason, the St a t e
of Wa s h i n g t o n’s Fo rest Practices Act re q u i res landowners to
conduct watershed-level assessments and planning.) 

Maintaining or restoring ecological functions served by
forestlands requires allowing for activities or processes that
often extend beyond ownership boundaries. For example,
using wildlife corridors to link separated areas of relatively
undisturbed habitat for certain animal species will work
only if the corridors extend through all of the intervening
m o re heavily managed lands, even if the lands are owned by
multiple owners.

• Timing and Cost Considerations. Pu rchasers can immediately
begin evaluating and comparing their suppliers on the basis of
the leadership, commitment and cooperation suppliers
demonstrate to implement management planning at the land-

scape level. Pro g ress in achieving the desired changes in fore s t
management at this scale is likely to be more incre m e n t a l .

Whether significant costs will be incurred by imple-
menting this measure will depend primarily on what
changes result in management methods employed by the
supplier and other landowners. Whether these management
changes lead to increased costs will be determined by the
factors already discussed above.

Recommendation 10. Pu rchasers should demonstrate a
p re f e rence for paper made by suppliers  who show
e n v i ronmental leadership by actively promoting efforts to
manage non-industry lands (both public and private) so as to
maintain and enhance the extent and environmental value of
the nation’s forestlands. Suppliers should actively support and
encourage management of such lands using non-intensive
a p p roaches so as to provide and pre s e rve ecological values that
a re more limited or difficult to provide on more intensive l y
managed industry lands. 
• General rationale for recommendation. Many companies in the

forest products industry point to the need to rely on public
and non-industry private forest (NIPF) lands to provide and
preserve the full range of habitat and landscape diversity that
they maintain is not possible or is far more difficult to prov i d e
on their lands. Ensuring that public and NIPF lands in fact
s e rve this role re q u i res that a different, less pro d u c t i o n - o r i-
ented type of forest management pre vail on a substantial frac-
tion of these lands, re l a t i ve to the intensive management
pursued on most industry lands. This is especially true in
regions where such lands are re l a t i vely scarce or fragmented or
where they harbor rare or natural communities or other eco-
logically important values (for example, wilderness).

It also follows that the industry should be proactive in ini-
tiating, encouraging and supporting efforts to manage public
and NIPF lands in ways that pre s e rve all ecological values bet-
ter than they maintain is possible for them to do. Only in this
way can the potential be re a l i zed to reduce management pre s-
sures on ecologically important lands through intensive man-
agement of most industry lands. Translating this concept into
reality may have ve ry different implications with respect to
future wood supply from public and NIPF lands; see below.
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• Timing. Pu rchasers can immediately begin evaluating and
comparing their suppliers on the basis of the leadership, com-
mitment and cooperation suppliers demonstrate to encourage
and promote these objectives. Pro g ress in achieving the desire d
changes in forest management is likely to be more incre m e n t a l .
( See below for a discussion of cost considerations.)

• Supplier implementation measure : En c o u rage re f o restation, nat-
u ral management on non-industry private lands. Su p p l i e r s
should encourage re f o restation efforts on non-industry priva t e
lands, and promote natural forest management (including use
of natural regeneration systems) and maintenance of natural
biological diversity on such lands. These efforts should encom-
pass lands of their own wood suppliers as well as members of
l a n d owner assistance programs. Suppliers should also support
such efforts more generally, given that, in addition to enhanc-
ing their environmental value, management of such lands for
some level of wood production can simultaneously provide a
c o m p e t i t i ve return on investment for the landowner; enhance
the wood supply; and reduce pre s s u res to intensively manage
m o re sensitive or ecologically valuable lands. In t e n s i ve man-
agement of some non-industry private lands (especially those
in larger holdings), in addition to providing strong economic
returns for the landow n e r, can be beneficial in terms of their
contribution to wood supply. As with industry lands, howe ve r,
such practices should be concentrated on already cleared and
disturbed lands of re l a t i vely lower ecological value, such as
abandoned agricultural lands, and should be avoided on more
e n v i ronmentally sensitive and valuable lands, in keeping with
Recommendation 6 above .
• Specific rationale and cost considerations. On non-industrial

p r i vate lands, promoting re f o restation of such lands to the
g reatest extent possible will have positive economic conse-
quences for landowners and suppliers, by enhancing ove r a l l
wood supply. Bringing non-forested lands into the fore s t e d
land base through re f o restation, and enhancing the quality of
degraded forestlands through more active management, can
also enhance the ecological values provided by such lands.

For many non-industrial owners, less intensive manage-
ment that uses natural regeneration and both even and
u n e ven-aged systems can be economically attractive. Less

i n t e n s i ve management generally results in lower vo l u m e
yields than intensive management. However, the associated
low input costs often produce economic returns that are at
least competitive with high-input, higher-yield forestry. 

Use of less intensive management methods on many such
lands, including promotion of increased acreages of natural
f o rest through natural regeneration methods, and taking
steps to ensure that landowners are managing their lands in
compliance with BMPs and other appropriate safeguards, can
f u rther enhance the environmental values and functions
s e rved by such lands. Pa rticularly in the U.S. South where
the nation’s pulpwood production is concentrated (see Fi g u re
4 ), the considerable extent of intensively-managed industry
holdings and the re l a t i ve scarcity of public lands place eve n
g reater importance on the need to manage non-industry pri-
vate lands so as to ensure maintenance of the full range of
e n v i ronmental values forests can prov i d e .

The economics of forest management for industrial
l a n d owners are generally quite different. Fo rest pro d u c t s
companies typically utilize intensive management on their
own lands as a means to reduce pulpwood pro c u re m e n t
costs for their processing facilities. These capital-intensive
mills require a continuous flow of pulpwood. Non-indus-
trial private landowners, on the other hand, have a broader
range of objectives in managing their lands.

• Supplier implementation measure : Lessen reliance on wood
f rom ecologically sensitive or valuable public lands. Su p p l i e r s
should reduce their reliance on wood harvested from public
lands in areas or under conditions where their management
for such purposes reduces the extent of, or the ecological,
re c reational and aesthetic values provided by, natural fore s t
communities. This concern is particularly important in
regions where public lands re p resent a re l a t i vely small pro-
p o rtion of total forestlands (for example, in the Southeast) or
w h e re public lands harbor most or all of a unique forest com-
munity or ecosystem (for example, remaining old-grow t h
f o rests in the Pacific No rt h we s t ) .
• Specific rationale and cost considera t i o n s. For public lands,

especially those that are particularly environmentally sensi-
tive or important, a lessening of management intensity and 
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h a rvest levels, and hence wood production, is desirable.
Avoiding intensive even-aged management will help to main-
tain a full panoply of types and stages of natural forests and
their associated habitats, including greater representation of
mature and old-growth forests and large contiguous areas of
minimally disturbed forest. Production-oriented management
should be avoided entirely on lands that represent important
ecological values (for example, rare or declining natural sys-
tems). Such measures are more paramount where public lands
a re re l a t i vely scarce or fragmented, or where they hold impor-
tant reserves of remaining natural communities (for example,
old-growth forest in the Pacific Northwest).

Most timber harvests from public lands in the U.S. are
conducted primarily for the purpose of producing sawtimber
rather than pulpwood; by - p roducts of this primary activity, in
the form of residuals from sawmills, thinnings and final har-
vest of trees not suitable for sawtimber, provide most of the
p u l pwood harvested from these lands. Hence, pulpwood pro-
duction is not the major economic driver of harvests fro m
public lands. Ne ve rtheless, because many forest pro d u c t s
companies harvesting from such lands operate facilities that
p roduce or consume both sawtimber and pulpwood, and
because in the aggregate pulpwood is a significant, if minor-
i t y, economic component of such harvests, the issue of timber
harvests from public lands is germane to paper purchasers.

Reductions in harvests from public lands have been under-
way for a number of years, especially in the West, as a result of
intense public debate. Many forest products companies have
a l ready reduced or eliminated their reliance on such supplies;
for them there will be few or no direct cost implications fro m
implementing this measure. Mo re ove r, most U.S. pulpwood is
n ow produced in the South, where public lands are re l a t i ve l y
sparse. Fi n a l l y, because public lands are typically managed on
longer rotations than are industry lands, sawtimber — not
p u l pwood — is the primary output. Combined, these factors
argue that implementation of this measure should have re l a-
t i vely little impact on suppliers’ costs for pulpw o o d .

Assessing the full effect of further reductions in wood supply
f rom public lands on overall pulpwood market dynamics and
paper supplier costs is enormously complex and beyond the

Figure 4
U.S. Pulpwood Supply
by Region, 1992-2040
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scope of this project. (See White Paper No. 11 for further discus-
sion of timber and pulpwood supply, demand and cost tre n d s . )

III. PURCHASER 
IMPLEMENTATION OPTIONS

There are a number of actions, ranging from very proactive to
re l a t i vely passive, that paper purchasers can take to influence
f o rest management on industrial, non-industrial and public
lands. We recognize that there are many different types of pur-
chasers and purchasing relationships, and that only some of
these actions can be taken by a given purchaser. We also recog-
nize that the issues addressed in the recommendations are com-
plex and likely new to most purchasers. For these reasons, we
h a ve proposed a menu of implementation options from which a
given purchaser might choose.

The following options are grouped into five categories and
arranged in order from least to most proactive. Table 1 displays
these options in a form that can serve as a tool for purchasers in
choosing which of these approaches they wish to employ to
implement each recommendation. Di f f e rent purchasers may
choose to begin implementation at different “tiers” within this
spectrum of options. Or a purchaser might choose to start at a
relatively low tier, and move to higher tiers over time.

Dialogue with Suppliers
Implementation option: Ask the producer/supplier to
explain what it is doing to address the 
r e c o m m e n d a t i o n ( s ) .

Purchasers may be able to influence some forest management
practices simply through educating themselves and asking the
right questions. Emphasizing to the supplier that forest man-
agement is of concern and is relevant to your purchasing deci-
sions will ensure that forest products companies are at least
aware of their buyers’ concerns.

Under this strategy, paper purchasers would ask specific ques-
tions of forest products companies relating to forest management

practices. For example, is your company actively conve rting nat-
ural forest systems to plantation management? If so, what is yo u r
company doing to mitigate against the adverse enviro n m e n t a l
impacts? To aid the purc h a s e r, the Task Fo rce has developed seve r a l
sets of questions that can be used to explore the performance and
practices of a supplier as they relate to some of the key objectives of
the Task Fo rc e’s recommendations; these questions are prov i d e d
in the Ap p e n d i x. 

Periodic Reporting
Implementation option: Request that the supplier
periodically provide information in writing describing
its activities to address the recommendation(s).

This approach can increase the seriousness with which the sup-
plier will address your concerns, and provides a record of their
responses to you. More proactive purchasers could seek to eval-
uate the company’s information through additional means (for
example, use of an independent expert).

Even in the absence of such expertise, such
re p o rting can provide the purchaser with a basis
for evaluating the information, by allow i n g
comparison of the re p o rt from one supplier
with those from other companies, or com-
parison of the same supplier over time using
s u c c e s s i ve re p o rts pre p a red at appro p r i a t e
i n t e rvals (for example, annually). It may be
useful for purchasers to develop and ask sup-
pliers to use a common format for the re p o rt s ,
in order to facilitate such comparisons. T h e
p u rchaser may also wish to ask suppliers to include
in their re p o rts written answers to the sets of questions
p rovided in the Ap p e n d i x .

Requiring periodic re p o rting (for example, annually) furt h e r
f o r m a l i zes the information exchange and facilitates comparison
of a given supplier’s activity over time. Under the Su s t a i n a b l e
Fo re s t ry In i t i a t i ve, AF&PA members are re q u i red to submit
annual re p o rts to the AF&PA describing their plans and pro c e-
d u res for implementing the SFI principles and guidelines. Pu r-
chasers should request to re c e i ve copies of the materials pre p a re d
and submitted each year by suppliers who are AF&PA members.
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G o a l - s e t t i n g
Implementation option 1: Ask your supplier to set
goals for advancing specific supplier implementation
measures, and to report to you on progress toward
that goal.

For example, a goal might entail specifying what fraction of all
harvests from the company’s lands comply with voluntary Best
Management Practices (BMPs) applicable in the jurisdiction in
which they occur, or what fraction of pulpwood purchased fro m
other lands was harvested from lands that we re managed in
compliance with BMPs. Each goal should be accompanied by a
date certain by which it would be met, and a clear method for
measuring compliance.

Implementation option 2: Working either with or
independent of your supplier, set your own goal and
timetable for improvement in the supplier’s
performance on one or more recommendations.

Re q u i re your supplier to meet a goal or target that yo u set or help to
set, and communicate it as a factor in or condition of your contin-
ued business with the supplier.

Implementation option 3: Set an initial goal, and
ratchet it up over time.

For example, you might initially set a goal that re q u i res a modest
l e vel of compliance with a desired recommendation, for example,
the fraction of purchased pulpwood harvested by certified log-
gers. By clearly communicating to the supplier the initial goal and
your intention of (and timetable for) raising it over time, you can
spur efforts tow a rd continuous improvement while addre s s i n g
the understandable concern that applies in many cases that
implementing a desired change cannot be done all at once. 

Purchasing Conditions
Implementation option 1: Require, as a condition of
your purchase, compliance of the supplier with
specific standards or guidelines set by the forest
products industry or others.

For example, purchase only from suppliers who comply fully
with the Sustainable Forestry Initiative of the American Forest
& Paper Association, and with all BMPs applicable in the juris-
diction(s) in which they operate, even where the BMPs are vol-
u n t a ry. This step may entail imposing new re q u i rements on

your existing suppliers, with a timeline for compliance, or iden-
tifying new suppliers that already meet, or are committed to
meeting, the stated objective.

Implementation option 2: Encourage or require efforts
on the part of a supplier that go beyond compliance
with established standards.

Pu rchasers could ask that companies strengthen certain compo-
nents of the SFI or BMPs. For example, purchasers could ask
that pulpwood used to make their paper products be harvested
only from lands where streamside management zones (SMZs)
are placed along all intermittent as well as perennial streams.

A u d i t i n g / C e r t i f i c a t i o n
Implementation option 1: Require your supplier to
audit and/or certify compliance with a condition you
seek to apply to your purchases.

These mechanisms add credence to suppliers’ claims by requir-
ing proof of compliance with a condition and making their
statements legally binding.

Implementation option 2: Examine, audit or certify the
practices of interest yourself, for one or more actual
or potential suppliers.

Pu rchasers taking this approach would hire in-house staff or con-
sultants to examine all or specific forest management practices of
suppliers. This could entail visits to company lands, examina-
tion of company relationships with private landowners and log-
gers, and other information gathering to “r a t e” the practices of
individual companies. Staff/consultants could work with suppli-
ers to improve forest management practices, if necessary.

Implementation option 3: Require suppliers to provide
independent certification of their practices, or to
purchase products that come only from certified
forest management operations or companies.

Under this strategy, purchasers would request that forest prod-
ucts companies have their operations certified by an outside
organization. T h e re are already a few large landowners that have
had lands certified by third-party organizations. It is important
to note that the reliability of such certification activities and
organizations is the subject of considerable debate. As with
other strategies, purchasers who choose to actively work to
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understand the certification process and help to establish or
select certain minimum standards will likely have a gre a t e r
influence over forest practices.

IV. ENVIRONMENTAL AND 
ECONOMIC FINDINGS

A. Environmental Findings and 
Summary of Support

This section presents the Task Force’s key findings on the envi-
ronmental impacts of forest management, along with a sum-
m a ry of the support for those findings. These findings are taken
d i rectly fromWhite Paper No. 4 (contained in Volume II of this
re p o rt), which develops the findings in more detail and prov i d e s
references to supporting documentation. 

Findings on Forest Management in General

1 . St a t e - l e vel Best Management Practices (BMPs) to mitigate the
impacts of forest management on water quality are substantial
and widespre a d .2 6 Their effectiveness, howe ve r, is not unive r s a l .
• Ge n e r a l l y, full adherence to BMPs can effectively minimize soil

e rosion and stream sedimentation from fore s t ry activities. How-
e ve r, the level of coverage of BMPs varies among states; some
states allow activities that may not fully alleviate water quality
concerns. While BMPs generally include streamside manage-
ment zone recommendations or re q u i rements, for example, sev-
eral states do not re q u i res such measures at all on intermittent
s t re a m s .

• All states with significant timberland area have some form of
forest practice legislation or regulation specifying BMPs. In
general, BMPs are vo l u n t a ry throughout the South and in
some northern states, and are mandatory in western states.

• In the South27, BMP compliance generally is highest on pub-
lic lands, usually followed by lands owned by the forest prod-

ucts industry and large holdings of non-industry priva t e
l a n d owners. Small non-industry priva t e l y - owned lands gener-
ally show the lowest compliance rates. Despite reported high
overall compliance rates, recent compliance surveys have
identified significant non-compliance in all ownership cate-
gories with key BMPs, such as those governing skid trails and
stream crossings.

2. Few regulatory measures have been adopted to protect forest
values other than water quality.
• Outside of the Pacific No rt h west, state-level forest practice

regulations are designed to protect water quality, and only
incidentally may protect wildlife habitat (other than certain
aspects of fish habitat), natural communities, long-term soil
productivity and other forest values. 

• Federal laws, such as the En d a n g e red Species Act and the
Clean Water Act, provide some regulation of private as well as
public forest management with respect to wildlife and
f o rested wetlands. Howe ve r, their scope is limited — for
example, the ESA only governs impacts on particular species
listed as threatened or endangered — and they do not offer
comprehensive consideration of wildlife diversity or natural
ecosystem protection.

3. Numerous voluntary efforts have been made on the part of
forest products companies and the forestry profession to address
environmental concerns. For example:
• The American Fo rest & Paper Association’s (AF&PA’s) re c e n t l y

adopted “Sustainable Fo re s t ry Principles and Im p l e m e n t a t i o n
Gu i d e l i n e s” designate important environmental objectives for
its member companies, including: the maintenance of habitat
d i versity at a landscape scale; use of management techniques to
p rotect wildlife habitat, such as riparian and wildlife corridors;
the responsibility of forest products companies to encourage
their wood suppliers to manage forests more sustainably (see
b e l ow); and the need to protect biologically and otherwise va l u-
able sites. In most cases the guidelines provide that each com-
pany design its own method of implementation to meet a goal,
rather than setting a specific performance standard. T h i s
a p p roach may make assessing compliance difficult. 

• In addition to these guidelines, some forest products companies

149

F O R E S T  M A N A G E M E N T



h a ve individually committed re s o u rces to environmental mea-
s u res such as landscape management, environmental auditing,
company-specific BMPs, special area programs, logger training
and landowner assistance programs. An assessment of the effec-
t i veness of these efforts is beyond the scope of this paper.

• Fi n a l l y, a controversial re p o rt issued by the Society of American
Fo resters (SAF) has advocated a shift from traditional sus-
tained-yield forest management to ecosystem management as a
means of achieving sustainable fore s t ry.

Findings on Potential Environmental Impacts and
Mitigation Measures

4. The potential adverse environmental impacts of most con-
cern are the cumulative impacts of forest management activities
over time and on a scale larger than that of a particular activ-
ity conducted in a particular stand of trees.
• Cumulative impacts can develop over the long term or can

arise in shorter time spans from several distinct activities.
Some cumulative impacts, more ove r, may arise from activities
that may not appear significant at a local scale, but which are
significant at a landscape level.

• Potential impacts include:

A. Impacts on soils and forest pro d u c t i v i t y. Repeated intensive har-
vesting on short rotations (especially of whole trees) may deplete
nutrient levels over the long-term and, on nutrient-poor sites,
potentially may impair f o rest pro d u c t i v i t y — not only of cro p
t rees but of the forest as a whole. Some methods of site pre p a r a-
tion — in part i c u l a r, methods that disturb the soil or re m ove
logging slash and debris — may also have adverse effects on f o r-
est pro d u c t i v i t y by displacing nutrients from a site.

Mi t i g a t o ry measures include identifying nutrient-poor sites
and altering management practices in such areas. 

B. Impacts on forest streams. When performed without safe-
g u a rds such as adequate buffer strips along streams, cert a i n
forest management practices can impair aquatic habitat for
many species: 
–Deposition of sediment in streams can result from fore s t
management practices that increase soil erosion by disturb-
ing forest soils and/or increasing water runoff.

–Stream chemistry can be altered by the use of fertilizers or

pesticides, or by harvest-induced increases in nutrients
leached from the soil and flushed into streams.

–The removal of trees adjacent to streambanks can affect the
physical stru c t u re of a stream, weaken streambanks, and
elevate water temperatures.

–The potential also exists (where proper measures are not
taken) for certain forest management practices to degrade
drinking water quality. Howe ve r, the drinking water quality
of water from forested watersheds generally is very high.
Among the most important mitigatory measures to ensure

protection of water quality is the use of streamside manage-
ment zones (SMZs): low- or no-management buffer strips
maintained along streams to filter out sediment and nutri-
ents, maintain shade, and provide other benefits such as sup-
plying dead logs and limbs for physical stru c t u re. In
particular, effective use of SMZs requires that they:
–be maintained along intermittent as well as all pere n n i a l
streams; 

–be sufficiently wide to function as effective filters; and 
–for perennial streams, include enough continuous fore s t

cover to ensure shading and a supply of limbs and logs suf-
ficient to maintain natural stream structure (where appro-
priate). 
Although virtually all state BMPs include streamside man-

agement zones, few specify all of these important conditions. 

C. Impacts on plant and animal habitat and species dive r s i t y.
Fo rest management potentially can have both direct and
c u m u l a t i ve effects on plants and animals. The cumulative
effects, which result from changes in vegetation as a result of
forestry activities, are more significant.
–The use of insecticides and herbicides can have direct effects

on wildlife. Significant adverse effects of pesticide applica-
tions on wildlife have occurred in some cases; however, the
infrequency of application and the use of mitigatory mea-
sures lessen the risks.

–Fo rest management typically alters the species composition
and physical structure of vegetation at a stand level. At a
landscape scale, these changes in stand structure have sig-
nificant cumulative impacts on plant and animal habitat. 

–At a landscape level, maintaining forest animal dive r s i t y
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depends on maintaining an adequate range of habitats,
f rom early-successional forest to mature and old-grow t h
stands. Because trees in conventionally managed forests are
harvested before they reach maturity or mortality, however,
managed forest landscapes typically lack areas of mature
and old-growth forest.

–Even-aged management, moreover, may also fragment the
f o re s t, adversely affecting populations of certain animal
species that require large areas of contiguous forest. Many
of these species are regionally or globally endangere d ,
whereas those species that tend to benefit from such frag-
mentation (i.e., species that inhabit forest edges or other
disturbed areas) are generally more common, in large part
because such habitats are more readily available in human-
disturbed landscapes. 
Within the matrix of forest managed for solid wood and

fiber production, m e a s u res to mitigate these potential
impacts include:
–identifying areas of habitat for important plant or animal pop-
ulations (for example, endangered species) and employ i n g
management practices that maintain or even enhance this
habitat. For species associated with natural ecosystems or with
m a t u re forest, this means avoiding clearcutting in some are a s ,
lengthening rotations in some even-aged stands, and allow i n g
some trees to reach old whether in predominantly even- or
u n e ven-aged stands;

–maintaining extensive wildlife corri d o r s to provide connec-
tivity among larger forest preserves or remaining blocks of
contiguous forest in the landscape;

–retaining important habitat elements such as snags (dead
standing trees) and old live trees; and

–maintaining natural tree species dive r s i t y, through means such
as management for multiple tree species and wood pro d u c t s .
L a n d s c a p e - l e vel management has also been adopted in

some form by several forest products companies, and has been
a d vanced in principle by the Society of American Fo re s t e r s
and AF&PA. The level of detail and the specific provisions
and management activities involved vary considerably among
these initiatives.

Findings on Natural Communities

5. At a landscape or regional scale, intensive forest man-
agement has contributed and continues to contribute to
reductions in the extent of certain rare ecosystems and
natural communities.
• Although urban and suburban development is

often the major cause of losses of natural com-
munities and ecosystems, forest management
— particularly clearcutting followed by
plantation establishment — can degrade or
eliminate the functions and values (includ-
ing wildlife habitat) provided by cert a i n
r a re or dwindling ecosystem types, thre a t-
ening their continued existence. Ex a m-
ples of such areas include:
–longleaf pine fore s t s , which once cov-
e red the southeastern coastal plain but
are now reduced to a fraction of their
original expanse (Fi g u re 52 8), in part
because of conversion to plantations
of other pine species (for example,
slash pine, loblolly pine); 

–old-growth forests of the Pacific North-
west, especially the temperate rain-
f o rests along the Pacific Coast fro m
n o rthern California through Br i t i s h
Columbia, which have been prized for
their high-quality timber but have been
vastly reduced in extent, threatening the
forest type and the species it supports; and

–some types of forested we t l a n d s that are both
r a re and candidates for forest management,
including some classes of bottomland hard-
wood forests in the South and pocosins in coastal
North and South Carolina. 

Findings on Management Activities of Special
I n t e r e s t

6. Clearcutting and alternative harvesting methods: The eco-
logical effects of clearcutting va ry widely among differe n t

Figure 5
Longleaf Pine Forest 

as a Percentage of the 
Southeast Coastal Plain
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regions and depend greatly on site conditions. Its potential
impacts, more ove r, are of greater environmental concern in nat-
ural forests than in plantations or reforested marginal lands. In
general, the effects of clearcutting are more likely to be accept-
able: where large-scale disturbances we re (or are) features of
natural forests; where site conditions capable of inducing its
potentially seve re adverse effects are not present; and w h e re mea-
sures are taken to mitigate the effects of clearcutting on wildlife. 
• Fo rest managers employ clearcuts when the tree species desire d

for the new stand is (are) intolerant of shade. Clearcutting is
also an efficient harvesting method. Where intensive planta-
tion management is employed, clearcutting facilitates plant-
ing, which may lead to significant increases in yield that can
be further enhanced through the use of genetically selected
seedlings and stocking control. 

• By re m oving all or most trees in a stand, clearcutting can
i n c rease windspeeds and soil temperatures and alter soil
m o i s t u re levels. The consequences of these physical changes
depend heavily on the forest type and on site conditions, but
potentially include significant impacts on the forest va l u e s
p resented above: forest soils and productivity; water; plant
and animal habitat and diversity; and natural communities. 

• Whether clearcutting is an appropriate harvesting method on
a given site or in a given region depends on both silvicultural
and environmental considerations:
–The suitability of clearcutting as a silvicultural system varies by
region and forest type. W h e re clearcutting emulates the scale,
f requency and other aspects of the pre vailing natural distur-
bance pattern — thus ensuring that the regenerating forest will
be suited to the site — it may be silviculturally appro p r i a t e .

–The environmental impacts of clearcutting can be seve re
and unacceptable on some sites: where seve re soil erosion is
likely; where regeneration of a new stand may be impaire d
as a result of exposure to extreme climate or changes in
populations of soil microorganisms; along streams and
other waterbodies; and on lands harboring important plant
and animal populations, such as endangered species habitat
and rare natural communities.

–On sites where clearcutting is employed, limiting the size and
f requency of clearcuts, carefully managing their placement

within the landscape and retaining structural elements such as
some live trees, snags and downed logs can mitigate some of
the potential adverse effects of clearcutting on wildlife habitat.
On re l a t i vely flat sites with stable soils and rapid re ve g e t a-

tion after disturbance, in operations where adequate consid-
eration is given to regeneration and to maintenance of stand
s t ru c t u re and overall landscape dive r s i t y, clearcuts of modest
s i ze and frequency may be environmentally acceptable.

• Al t e rn a t i ve harve s t i n g / re g e n e ration methods, if pro p e r l y
e m p l oyed, generally are less environmentally stressful than
c l e a rcutting, although they do have some significant potential
drawbacks re l a t i ve to clearcutting. 
–Shelterwood cuts, by maintaining a degree of forest influ-

ence in the cut-over area, disturb the forest, soils, and
wildlife less than clearcutting. On the other hand, the typi-
cal practice of subsequently removing the initially retained
t rees renders this method effectively a form of eve n - a g e d
management, accompanied by the same cumulative effects
such as forest fragmentation and the loss of mature forest. 

–Selection cuts (including group and individual-tree selection)
maintain greater wildlife habitat and structural diversity in the
f o rest; more ove r, selection cuts are not associated with inten-
s i ve site preparation and its attendant potential impacts on soil
p ro d u c t i v i t y, integrity and stru c t u re. Howe ve r, selection cut-
ting potentially has adverse environmental effects, the most
significant of which results from its most common misappli-
cation, termed “high-grading,” in which only the best-quality
t rees in a stand are harvested, leaving a low-quality stand.

–In regions historically subject to re l a t i vely frequent large-
scale natural disturbances (for example, wildfires), natural
stands may be dominated by shade-intolerant tree species.
Use of selection cutting, combined with fire suppre s s i o n ,
could convert such a stand into one dominated by shade-
tolerant species if harvest openings are not large enough to
permit direct sunlight to reach the forest floor, while
c l e a rcutting would be more likely to regenerate a new stand
more closely resembling the original stand.

–Selection cutting may require more frequent entries into a
stand than even-aged systems, increasing road and skid trail
use and the frequency of forest disturbance. However, this
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disturbance typically is of less magnitude than the distur-
bance from a clearcut; more ove r, the frequency of stand
e n t ry in highly intensive, even-aged plantation manage-
ment may approach that of a selectively harvested stand

• Depending on forest type and site conditions as well as the
intensity of management, yields from uneven-aged manage-
ment in some cases can be comparable to yields from even-
aged management. For example, uneven-aged management
with frequent stand entries in spruce-fir forests may produce
higher timber growth and yield than low-intensity even-aged
management (i.e., clearcutting and natural regeneration). As
c o n ventionally practiced, howe ve r, even-aged management
e m p l oying clearcutting is more commonly associated with
highly intensive, high-yield methods of silviculture, while
u n e ven-aged management is typically much less intensive .
This distinction is especially valid in the South, where inten-
s i ve even-aged management practices on pine plantations
produce sizable gains in yield. As a result, uneven-aged man-
agement generally requires a larger land base than intensive
even-aged systems to produce the same amount of wood. 

7. Artificial regeneration and monocultures: The establishment
of monocultures through artificial regeneration need not be an
e n v i ronmental concern per se. Although the monocultures estab-
lished by artificial regeneration usually are simplified compare d
to natural stands, this simplification stems from other forest man-
agement practices in addition to the planting of a single species.
Fu rt h e rm o re, where reasonable precautions are taken, the impact
of genetically selected seedlings on genetic diversity does not
appear to be a serious concern at the stand leve l . The ove r a l l
extent and placement of monoculture plantations in the land-
scape are the major determinants of their environmental impact.

8. Re f o restation: The environmental impacts associated with
t ree plantations are determined by how and where plantations
a re placed in the landscape. In some cases re f o restation, the
establishment of forests (including single-species plantations)
on currently cleared and nonforested lands, may be enviro n-
mentally beneficial. Millions of acres of marginal or aban-
doned farmland may be suitable for re f o restation and pine
plantation establishment.

• The establishment of forests on already cleared and altered lands
(for example, marginal agricultural crop and pasture lands) is
e n v i ronmentally preferable to further conversion of natural
ecosystems to plantations. Indeed, re f o restation of such lands
may enhance their associated environmental values, while
expanding the timberland base available for production of solid
wood and fiber.

• Gove r n m e n t - s p o n s o red re f o restation pro g r a m s ,
such as the Conservation Re s e rve Pro g r a m ,
h a ve enjoyed some success and have demon-
strated the potential profitability of estab-
lishing production forests on marginal
l a n d s .

• The potential acreage amenable to refor-
estation is substantial. By one estimate,
re f o restation for softwood forests in the
South alone would not only be possible
but p ro f i t a b l e on more than 19 million acre s
of marginal lands. Assuming average yields,
this additional land area could increase the
So u t h’s softwood harvests by nearly twenty perc e n t
over current production. 

B. Economic Findings and Summary of Support
This section presents the Task Fo rc e’s key findings on the eco-
nomic considerations of forest management, along with a sum-
m a ry of the support for those findings. These findings are taken
d i rectly fromWhite Paper No. 11 which develops the findings in
m o re detail and provides re f e rences to supporting documentation. 

Findings on U.S. Timber Supply and Harvests,
Pulpwood Supply and the Impact of Paper Recycling

[NOTE: Some of the following findings are based in part on
data and projections of the USDA Fo rest Se rv i c e’s models of
the North American forest sector.29 This source represents the
only publically available compre h e n s i ve information of its kind.
Like all projection models, myriad assumptions have been made
regarding future conditions affecting timber supply, the accu-
racy of which is not universally accepted among experts in the
field. Where possible, we have supplemented the Forest Service
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data with information from other sources, most notably a
p rominent forecasting and economics consulting firms

that specializes in the forest products industry, Resource
Information Systems, Inc. (RISI).3 0 While RISI’s infor-

mation is also not universally accepted among
experts, we believe that the use of these data along

with those of the Fo rest Se rvice reasonably re p re-
sents the range of possible future outcomes and pro-

vides several important comparisons and contrasts on
key points, as discussed in the body of this paper.]

1. Between now and 2040, U.S. timberland acreage is pro-
jected to decline by roughly 5.5%, due almost entirely to losses

to other uses of non-industry private lands. 

This ownership class comprises more timberland than the pub-
lic sector and the forest products industry combined. W h i l e
i n d u s t ry holdings grew substantially (by 11.5 million acre s ,
almost 20%) between 1952 and 1992, they (as well as public
lands) are projected to remain fairly stable through 2040. 

2. Despite the modest decline in timberland acreage, total tim-
ber inventories are growing. However, a more constrained pic-
t u re can be expected with respect to a va i l a b l e t i m b e r, and hence,
pulpwood supply.
• The total s o f t w o o d i n ve n t o ry is projected to grow 30% by

2040, mostly on public lands due in part to harvest reduc-
tions in the West. In c reasing intensity of management on
industry lands, especially pine plantations in the South, will
also contribute to the increased softwood inve n t o ry. Sl ow
g rowth is projected for total h a rd w o o d i n ventories: a 10%
increase by 2040, all on public lands. Hardwood inventories
on all private lands, especially those in the South, will
decrease, primarily due to harvest levels that outpace growth
to meet both pulpwood and fuelwood demand, and some
c o n versions of hardwood forests (primarily upland) to pine
plantations.

• A variety of factors act to reduce the inve n t o ry of timber ava i l-
able for harvest, including: reductions in allowable harvest lev-
els on public lands due to environmental considerations, as has
recently occurred on National Fo rest lands, especially in the
West; re g u l a t o ry restrictions on forest management, such as
institution of Best Management Practices calling for the re t e n-
tion of buffer strips along streams; and vo l u n t a ry reductions in
management intensity or re m ovals of forested areas on priva t e
lands, such as retention of wildlife corridors or donations of
special areas to conservation organizations. Depending on
assumptions made about these and other factors, estimates of
a vailable timber inventories and pulpwood supply can va ry dra-
matically and are subject to considerable uncert a i n t y.

3. Re c ycling will act to slow the rate of growth of pulpw o o d
p roduction and moderate overall timber harvests, rather than
lead to an absolute decline. In c reased re c ove ry and re c ycling of
paper will also have the effect of extending significantly the
U.S. fiber base.3 1

Figure 6
Projected Effect of Recycling 
on Total U.S. Timber Harvests
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By extending fiber supplies, re c ycling will help to sustain
much higher export volumes of both pulp and paper and paper-
b o a rd products and reduce the need for imports, making the U.S.
m o re self-sufficient in fiber supply into the next century. How-
e ve r, as paper re c ove ry rates reach their practical limits sometime
in the next century, and as demand for paper and paperboard
p roducts, both at home and abroad, continues to rise, demand
for pulpwood will “rebound,” and hence pulpwood harvests are
p rojected to increase substantially, albeit at a slower rate than
without re c ycling. See Fi g u re 6.

4. So u t h e rn states produce a commanding share of pulpwood and
paper products, a share that is projected to grow substantially. 
Much of the So u t h’s timberland is geared tow a rds pulpwood pro-
duction, the re g i o n’s leading timber product; favorable grow i n g
conditions and high forest industry ownership both help make
i n t e n s i ve management possible. This emphasis on intense fiber
p roduction is also reflected in the increasing acreage of pine plan-
tations across the So u t h .

5. Pine plantations are projected to cover more acreage than
natural pine in the South by the turn of the century, and by the
year 2030, more than two-thirds of the re g i o n’s pine forests (and
over a quarter of all its timberland) is projected to be in plan-
tations. These plantations are located primarily on industry
land. (See Figure 7.32)

6. Most pulpwood originates from lands held by non-industrial
p r i vate owners, in large part due to the fact that most timberland
is in this ownership class. Combined with pulpwood originating
f rom public lands, the great majority of pulpwood utilized by a
typical pulp mill — about thre e - q u a rters on average — origi-
nates on lands (both public and private) other than those it owns. 

Findings on Trends in Pulpwood Prices and the Impact
of Recycling

7. In many regions, pulp and paper mills can exert considerable
influence over the pre vailing stumpage and delive red prices paid
for pulpwood. 
The primary reasons for this are the large fiber requirements of
many mills and the substantial costs invo l ved in transport i n g
p u l pwood to other markets. Also, forest products companies

may be able to affect stumpage and delive red prices thro u g h
modifications in harvesting practices or rates on company
lands. Thus, in some regions, paper companies do not
exist in perfectly competitive markets. 

8. In c reased re c ycling is expected to impart
g reater stability on pulpwood prices well into the
next century than would otherwise be the case. 
• USDA Fo rest Se rvice projections indicate that,

with the exception of softwood prices in the No rt h ,
near-term (through roughly 2010) pulpwood prices
will decline in all regions, reflecting the role that re c ov-
ered paper will play in extending the fiber base. As recy-
cling rates begin to stabilize, howe ve r, pulpwood prices will
begin to rise again as overall demand for pulpwood increases. 
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• Extending their pulpwood price projections to examine price
t rends for paper and paperboard products, the Fo rest Se rv i c e
p redicts re l a t i ve stability in paper and paperboard prices ove r
the long term, largely attributed to the contribution of re c ov-
e red fiber in extending the U.S. fiber base. The Fo rest Se rv i c e
argues that recent pulp and paper price hikes reflect a re l a t i ve l y
transient effect of the industry’s business cycle, rather than a
m o re persistent response to a change in underlying demand. 

• In contrast, Re s o u rce Information Systems Inc. (RISI) pro j e c t s
that both softwood and hardwood pulpwood prices will rise
significantly over the next five years as a result of increased
competition for virgin fiber. RISI projects that engineere d
wood products, such as oriented strandboard, which can be
m a n u f a c t u red from small diametered trees and chips used tra-
ditionally for pulpwood, will markedly increase the demand
for virgin pulpwood. However, RISI concurs with the Forest
Service that increased recycling will place downward pressure
on pulpwood prices. 

9. Management practices and rotation ages are driven in large
d e g ree by the re l a t i ve profitability of sawtimber versus pulp-
wood production. 
Cu r re n t l y, management practices and rotations which favo r
sawtimber or multiple product outputs are typically more prof-
itable than those favoring pulpwood alone. Ac c o rding to USDA
Fo rest Se rvice projections of future stumpage prices, this will
continue to be the case for the foreseeable future as real sawtim-
ber prices rise while pulpwood prices remain relatively stable. If
true, management practices and rotations which favor sawtim-
ber or multiple product outputs will likely be more profitable
than those favoring pulpwood alone. Howe ve r, RISI p ro j e c t s
that prices for small diameter trees will increase dramatically as
a result of the emergence of engineered lumber products while
sawtimber prices will stagnate — at least for the short-term. If
true, this will increase the profitability of short rotation forestry
and pulpwood production. RISI’s analysis suggests that the dis-
tinction between pulpwood and lumber projection from forest
management will become increasingly blurred. The perspective s
of various forest products companies and other experts differ as
to which projection is more accurate. 

10. Ha rdwood prices are projected to rise both in absolute term s
and re l a t i ve to softwood. This may make more intensive hard-
wood management, especially plantations, profitable. It may also
i m p rove financial re t u rns from less intensive softwood manage-
ment regimes that do not seek to suppress hardwood competition. 
Under such regimes, rather than requiring expenditures for
competition control, hardwoods become an asset that can be
sold as pulpwood (or fuelwood or sawtimber). 

Findings on Economics of Pulpwood Production and
Market Intervention into Forest Management
Practices: Assessing Costs and Benefits 

11. Non-industrial landowners and forest products companies
tend to have different land management objectives. 
• Non-industrial landowners who actively manage their lands seek

to maximize a variety of timber or non-timber benefits fro m
their forestland. Non-timber benefits such as wildlife habitat,
aesthetics, and soil conservation are important management
o b j e c t i ves for many non-industrial private landow n e r s .

• Fo rest products companies manage land to produce pulp-
wood and sawtimber for mills as part of a broader objective to
minimize total wood procurement costs. 

• Fo rest products firms have a number of strategies they can
e m p l oy to minimize their pulpwood pro c u rement costs.
Strategies include increasing supplies from company-owned
lands through intensification of management, expanding
their land base, or reducing sawtimber production in favor of
increased pulpwood output. Forest products companies can
also increase supplies from private lands by raising the deliv-
e red pulpwood price they are willing to pay or by entering
into cooperative agreements with private landowners. Firms
may utilize a number of these strategies to minimize procure-
ment costs and ensure a steady fiber supply. In theory, forest
p roduct companies will seek to equalize marginal pro c u re-
ment costs across all sources of pulpwood.

12. Less intensive management can have financial returns com-
parable to or higher than intensive silviculture on non-indus-
trial private lands. 
In many cases, returns from intensive fore s t ry do not justify
high input costs associated with site preparation, competition
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c o n t rol and plantation establishment, given that most non-
industrial landowners do not have the same economies of scale
and other cost advantages that forest products companies have.
Less intensive silviculture also may provide greater non-timber
benefits for non-industrial landowners. 

13. For forest products companies, intensive management which
m a x i m i zes yields over short rotations is financially preferable to
less intensive management, for a number of reasons.
• Fo rest products companies have significant capital inve s t-

ments in processing facilities with high fixed costs. Fi b e r
shortages can be very costly if mills are forced to work at less
than full capacity. Company-owned forestland, there f o re ,
provides a reliable, nearby and high-quality source of fiber.

• Intensifying management on their own lands is a re l a t i ve l y
i n e x p e n s i ve means for forest products companies to re d u c e
total wood pro c u rement costs because management inputs
such as site preparation and competition control are a small
proportion of total pulpwood production costs on company
lands (see finding 14 below).

• Forest products companies have economies of scale that most
other landowners tend not to have. These economies of scale
result from larger, more homogenous management units, in-
house management expertise and other factors. 

• Tr a n s p o rtation costs are reduced for wood harvested fro m
company lands, which tend to be close to the mill.

• Forest products companies are more easily able to absorb the
high input costs of intensive management re l a t i ve to small
non-industrial landowners.

14. An analysis of pulpwood production costs on forest industry
land demonstrates that the costs of increased management inten-
sity are a re l a t i vely small pro p o rtion of total production costs on
i n d u s t ry lands — considerably smaller than the sum of ex p e n d i-
t u res for harvesting and transportation and land carrying costs. 
Southern pine plantation management and harvesting costs in
1992 dollars for forest products firms are estimated at $39-$85
per cord over the next three decades depending upon manage-
ment regime, site productivity and other variables. The estimated
f u t u re value of delive red pulpwood prices over that time period is
$48-$94 per cord. The apparent gap between our estimates of

p roduction costs and projected future pulpwood prices is due to
management and land carrying costs which are not accounted for
in our estimate. The magnitude of these costs is difficult to esti-
mate and will undoubtedly va ry widely among firms and re g i o n s .

15. A broad range of costs and benefits (both to the affected
landowner and to society at large) can be associated with forest
management. The magnitude and distribution of these costs
and benefits can be affected by regulation or incentives prov i d e d
to landowners to affect changes in forestry practices. Quantify-
ing their value is difficult and uncertain, howe ve r, making a
traditional cost-benefit analysis exceedingly difficult to conduct. 
• BMPs and other controls over forest management practices,

especially those that lower yield per unit area and hence
require landowners to invest more to maintain a given pro-
duction level, have typically well-defined costs to affected
landowners. 

• Based on a review of several studies, compliance costs associ-
ated with BMPs typically amount to a few percent of gross
revenues. Streamside management zones (SMZs) are among
the least costly and most effective BMPs. 

• Nu m e rous examples have been identified in which BMPs and
related measures also pro d u c e economic benefits to the same
l a n d owners, benefits that sometimes outweigh the costs.
However, the relative sparsity of efforts to identify such bene-
fits and the highly site-specific nature of the costs and benefits
i n vo l ved, preclude any broad generalizations about the n e t
costs to landowners from BMP implementation. 

• Landowners have responded to government-sponsored refor-
estation incentives. The impacts of cost-share programs on
aggregate social welfare is difficult to judge, however, in large
part because of the difficulty in measuring the resulting non-
timber benefits that accrue to landowners and society at large
under such programs. 

• T h rough its effects on functions of forests, forest manage-
ment can produce significant costs to society as a whole, by
lessening or eliminating the environmental benefits normally
associated with forests. These costs are considered negative
externalities because they generally are not accounted for in
the market. They include both quantifiable costs to commer-
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cial entities, and broader social costs that are far more difficult
to assess. Me a s u res taken to limit the impact of fore s t

management on forest functions can lessen or elim-
inate these costs. 

•  Forest management can also produce sub-
stantial social benefits. These benefits derive
both from the presence of forests themselve s
(such as recreational opportunities and car-
bon sequestration), as well as from actions
taken by forest landowners (such as land
donations and forest re s e a rch). Like social

costs, the value of many such benefits may
be difficult or impossible to quantify. 

•  Re f o restation of degraded forest land and/or
abandoned agricultural land could benefit both the

e n v i ronment (by restoring forest habitat) and the fore s t
i n d u s t ry (by increasing the available timber supply). Also, uti-
lization of less extensive forest practices on non-industrial for-
est lands in urbanizing areas (where intensive practices such as
c l e a rcutting can be visible and controversial) may help main-
tain land in forest (rather than in urban uses) and sustain tim-
ber supplies from these urbanizing areas — at least
t e m p o r a r i l y. 

ANSWERS TO FREQUENTLY ASKED
QUESTIONS

This section is intended to aid the purchaser by providing infor-
mation on commonly discussed issues in a question-and-answe r
format. 

1. Are we cutting trees faster or slower than they are
growing back?

At a national level, the inve n t o ry of timber is increasing, for
both softwoods and hardwoods. At a regional level, howe ve r,
important differences are apparent. 
• In the West and North, growth rates for both softwood and

hardwood currently exceed harvest rates, and are projected to
do so for the next five decades. 

• In the South, however, where most pulpwood production is
centered, a less sanguine picture is seen:
• Softwood harvest rates currently exceed growth by about

10%. This situation is expected to improve somewhat in
the next decade, howe ve r, with the increasing growth on
industrial pine plantations more than offsetting the pro-
jected continued decline of softwood inventories on non-
industrial private lands.

• Ha rdwood growth rates currently exceed harvest by a consid-
erable margin, about 50%. This situation is expected to re ve r s e
itself in the coming decades, howe ve r, as demand for hard-
wood pulpwood and sawtimber increase; the rate of harvest is
p rojected to exceed growth by 2010. Ha rvest rates are pro-
jected to exceed growth by a substantial margin on both indus-
trial and non-industrial private lands; while growth on public
lands will exceed harvest, such lands contribute a re l a t i ve l y
small amount of the total hardwood inve n t o ry in the So u t h .

2. Isn’t clearcutting just like a natural disturbance?

Some forest managers and wildlife managers re g a rd clearc u t t i n g
as a method of imitating large-scale natural disturbances, such
as windthrow or stand-replacing fires. They argue that the use
of clearcutting is environmentally well-suited to areas (such as
the southeastern coastal plain) that we re dominated by large-
scale natural disturbance patterns before settlement by Eu ro-
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peans. Howe ve r, one crucial difference must be pointed out:
clearcutting, unlike natural disturbance, removes most or virtu-
ally all of the timber from a site. Moreover, what remains may
be chopped, removed, or displaced by site preparation, which is
made possible by clearcutting. As a result, clearcuts generally
lack most or all of the important “biological legacies” typically
found after natural disturbance, including scattered remaining
living trees, snags and downed logs and limbs. 

Fu rt h e r m o re, clearcutting typically occurs in a predictable pat-
tern over a landscape, affecting eve ry stand at regular intervals —
dramatically different from natural disturbance patterns, which
may va ry greatly in frequency over a landscape, returning to some
a reas more than others due to chance or site conditions such as
t o p o g r a p h y, soil moisture, and so on. The result, in natural
f o rests, is a complex arrangement of differently sized and shaped
patches, va rying in species composition and age — a striking con-
trast to most even-aged forests. Fi n a l l y, the pre vailing natural dis-
turbance regime in many regions (such as the Appalachian and
n o rthern hardwood forests) was likely the creation of small
canopy gaps as single trees died. Such “gap dynamics” occurred at
much more localized temporal and spatial scales than clearcuts. 

3. Can clearcutting be an acceptable practice under
any circumstances?

From a silvicultural standpoint, clearcutting may be necessary
to ensure regeneration of several commercially valuable species
— including some hardwood species as well as some softwoods,
such as lodgepole loblolly pine in the West — which grow
poorly in shade but generally grow very well when exposed to
full sunlight. W h e re such s h a d e - i n t o l e rant species are desire d ,
clearcutting is often used to favor their regeneration. Moreover,
by removing the forest cover, clearcutting makes planting possi-
ble, which also helps to ensure the successful establishment of a
new stand. In addition to these silvicultural reasons, clearcut-
ting provides considerable economic efficiencies, both in the
harvesting operation itself and in the growth of the next stand.

While it offers silvicultural and economic advantages, clearc u t-
ting also raises a number of potential environmental concerns,
which follow from the re m oval of most or all of the forest cover at
one time. The re m oval of the forest cover alters wind patterns, soil
t e m p e r a t u res, and soil moisture, changes which in turn can drive

other potential environmental impacts, both cumulative and acute,
on forest soils and pro d u c t i v i t y, forest water, plant and animal
d i ve r s i t y, and natural communities.

The actual ecological effects of clearcutting va ry widely among
d i f f e rent regions and depend greatly on site conditions. Its potential
impacts, more ove r, are of greater environmental concern in natural
f o rests than in plantations or re f o rested marginal lands. In general,
the effects of clearcutting are more likely to be acceptable where :
• large-scale disturbances we re (or are) features of natural fore s t s ;
• site conditions (e.g., highly erodible soils, steep terrain,

e x t reme climate that can impair regeneration) capable of
inducing its potentially severe adverse effects are not present; 

• lands do not harbor important plant and animal populations,
such as endangered species habitat and rare natural communities;

• the practice is avoided along streams and other bodies of water;
• the size and placement of clearcuts is carefully managed to

enhance diversity in the age and ve rtical stru c t u re of tre e s
across stands; and

• m e a s u res, such as retention of some live trees, snags and
d owned logs are used to mitigate some of the potential
adverse effects of clearcutting on wildlife habitat.

4. Aren’t plantations of trees just like a form of
agriculture?

Plantations, or “t ree farms,” are generally made up of exc l u s i ve l y
or predominantly one species of tree (most often softwood), all
initiated and later harvested at the same time; in these re s p e c t s ,
they resemble typical agriculture. W h e reas most agricultural
c rops are annual, howe ve r, rotation ages for tree plantations span
many years, ranging from as few as 7-10 years for eucalyptus in
Latin America or cottonwood in the Mississippi delta, to 20-35
years for pine in the South and aspen in the No rth, to as long as
50-80 years or longer for softwoods in the No rth and West. As a
result, the frequency of entries and the extent of soil disturbance
and the use of fert i l i zers and pesticides are far smaller in planta-
tion silvilculture than in agriculture. This also means less poten-
tial for impacts on water quality and soil pro d u c t i v i t y.

Tree plantations, with an age and structural diversity that is
simplified relative to natural forests, nevertheless provide con-
siderably greater plant (understory) and animal diversity and
habitat value, as well as other benefits such as re c reation and
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watershed protection, than do agricultural areas.
In another sense, howe ve r, the analogy between plantation

s i l v i c u l t u re and agriculture illustrates an important point: we
should not expect to be able to rely on tree plantations for many
of the environmental values associated with natural forests (see
next question below), just as we do not expect endangere d
species habitat to be provided by corn fields. In each case, the
primary value is in providing an economic good. At the same
time, the nature of growing trees is such that greater environ-
mental value is provided by a tree plantation than could ever be
expected from an agricultural field. If managed to enhance such
values within the framework of its primary role of enhancing
the yield of forest products, and if it is not placed in environ-
mentally sensitive or valuable areas, a tree plantation can pro-
vide both environmental and economic benefit. 

5. How do plantations compare 
environmentally to natural forests?

Tree plantations have both beneficial and adverse enviro n m e n t a l
consequences re l a t i ve to natural forests. On the one hand, plan-
tations tend to provide less habitat value and exhibit lower bio-
d i versity than natural forests. The intensive practices employe d
in typical plantations tend to hasten or eliminate the earliest suc-
cessional stages of a forest and truncate (by harvesting) the more
m a t u re or old-growth stages of stand development. Even where
the number of plant or animal species may be comparable or
e ven higher in a plantation, the presence and abundance of rare r
species tends to be lower than in a natural fore s t .

On the other hand, plantation management is typically con-
ducted using a suite of highly intensive activities such as genetic
selection, planting, stocking control, thinning, fertilization, and
herbicide use, which together boost yields of solid wood and fiber.
The higher yields per unit area afforded by the most intensive
management systems could, at least in principle, reduce the total
amount of forest area under management for solid wood and fiber
p roduction, potentially making more land available for the con-
s e rvation of other important values such as wildlife habitat and
wilderness. This benefit re q u i res an explicit mechanism to trans-
late the benefit of enhanced yield into a reduced intensity of man-
agement on more environmentally sensitive or valuable lands.

The extent of environmental impact associated with tre e

plantations is determined in large measure by how and where
plantations are placed in the landscape. W h e re plantations are
established in abandoned or marginal agricultural areas, they
can enhance the environmental value of such lands. Howe ve r,
some plantations have been and continue to be established on
ecologically sensitive sites such as forested wetlands and in
a reas where they replace rare natural communities, such as lon-
gleaf pine fore s t s .

6. Does paper come from old-growth trees 
in the U.S.?

Ve ry few old-growth trees in the U.S. are harvested expressly for
the purpose of making paper. The reason is that such trees are
far more valuable for use in solid wood products, primarily lum-
b e r. Sawmill residues, a by - p roduct of lumber production, are in
some cases used to make paper, however. In fact, these residues
are the primary source of material used to make paper in the
western U.S., accounting for over two-thirds of the re g i o n’s
pulpwood production in 1991.

7. How much paper comes from trees growing on
public land?

In 1991, 18% of all timber harvested in the U.S. came from
public lands. Un f o rtunately data do not exist that indicate what
fraction of those harvests from public lands went to pulpwood
versus other products. Because of the less intensive management
and the longer rotations typically employed on public lands,
h owe ve r, one can surmise that, at least re l a t i ve to industry lands,
a dispro p o rtionately larger amount of harvests from public
lands went to sawtimber and other solid wood products; this
would suggest that somewhat less than 18% of all pulpw o o d
was derived from public lands.

In the West, where a majority (55%) of timberlands are in
public ownership, 45% of all timber harvests came from public
lands. The majority of Western harvests (64%) went to sawtim-
b e r, with only 2.7% used directly for pulpwood and the re m a i n-
der for other uses such as fuelwood and veneer products. These
data do not include, howe ve r, the use of sawmill residues to
make paper. In 1991, 68% of the West’s total pulpwood pro-
duction was contributed by such residues. In all, 11% of the
West’s harvests of growing stock were used as pulpwood.
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Ninety percent of all wood harvested for pulpwood in 1991
came from the East, with the South accounting for 67% of all
p u l pwood harvests. Only 6.5% of all timber harvested in the
South came from public lands.Timber harvest levels from public
lands are projected to decrease during this decade in all areas of
the U.S. The Fo rest Se rvice projects that, by 2000, less than 13%
of all timber harvested in the U.S. will be from public lands. 

8. Why is biological diversity important?

Although the importance of pro d u c t i ve forest soils and clean
water are taken for granted, the importance of maintaining bio-
logical diversity is sometimes questioned by people who argue
that the value of timber, or other natural re s o u rces important to
humans, should take precedence over pre s e rving the dive r s i t y
of plants and animals that preceded us on the planet. Such argu-
ments discount the identifiable benefits to humanity that are
the fruit of biodiversity conservation. More importantly, how-
e ve r, conservation of biological diversity is fundamentally
important in its own right.

Some reasons for conserving biodiversity include the eco-
nomic and human-we l f a re benefits of protecting rare species:
the diversity of species and of gene pools re p resents a store h o u s e
of genes and chemical compounds for possible future use in
applications such as the development of new medicines and
pharmaceuticals and the engineering of agricultural crops resis-
tant to drought, insects, or disease. The economic benefits, for
society in general as well as for the biodiversity “p ro s p e c t o r s”
who identify useful genes or compounds, could be substantial.
Examples already abound: a strain of wild grass that revitalized
commercial corn agriculture in 1978; a tropical flower, the rosy
periwinkle, that yielded the source of cures for Hodgkin’s dis-
ease; and the Pacific yew, a tree native to some areas of the
Pacific No rt h west which is not highly valued for timber but
contains a compound that holds promise as an anti-cancer
drug. Many now-common foods were once discoveries: coffee,
sugar, bananas, chocolate. 

The diversity of life already provides a wealth of goods and
s e rvices to humanity; in ve ry real ways, the diversity of life
underlies and supports our ve ry existence, giving us air to
b reathe, enriching the soil for our crops, supplying natural

re s o u rces for our shelter. Mo re ove r, the visible support system of
t rees and crops and livestock is itself supported by a swarm of
m i c roorganisms, bacteria, little-seen plants and fungi. On a
grand scale, biological diversity also holds out promise for future
s e rvices: new food crops, medical miracles, fuel substitutes.

Although these discrete benefits are important in their own right,
the economic value of biodiversity fails to provide the whole story.
In The Land Et h i c, Aldo Leopold (1949) made this point:

‘A system of conservation based solely on eco-
nomic self-interest is hopelessly lopsided. It
tends to ignore, and thus eventually to elimi-
nate, many elements in the land community
that lack commercial value, but that are (as far
as I know) essential to its healthy functioning. It
assumes, falsely, I think, that the economic
p a rts of the biotic clock will function without
the uneconomic part s .’

At bottom, biological diversity is i n h e re n t l y i m p o rtant: it is
among the defining elements of our world, and is the most
essential piece of our collective heritage that we must pass on to
coming generations. Its conservation reflects both
p rudence and a sense of respect for our surro u n d-
ings and our origins.

9. Are some species of animals and
plants more important than others?

A sense of scale is important in eva l u a t i n g
this question: if an animal or plant, or an
assemblage of animals and plants, is absent
f rom a given stand of trees but is common in
other stands in the region, it does not deserve
the same protection or concern as a species that
is regionally or globally rare. Thus, species that
a re rare on a global or broad regional scale are gener-
ally of higher conservation priority than species that are
r a re only at a local scale. A coro l l a ry to this principle is that more
is not always better, from the point of view of species dive r s i t y, if
r a re species are being replaced by common ones. 

As an example, consider even-aged forest management, includ-
ing clearcutting, and the habitat types it creates across a fore s t
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landscape. Two arguments generally are invoked to support the
p roposition that clearcutting provides environmental b e n e f i t s .
First, the number of species on a recent clearcut can be higher than
the number of species in a mature forest, and certainly higher than
the number of species in a forest that has a closed canopy but is
not yet mature. T h e re f o re, a clearcut may increase species dive r s i t y
on a given site. Second, a distinction can be drawn between the
number of species within a stand and the number of species
among several stands in the same forest. The number and re l a t i ve
abundance of plant and animal species in a particular forest stand
— for instance, a mature forest — determine the species dive r s i t y
in that stand. If more stands are considered — for instance, an
early-successional stand, or a bottomland hardwood forest along a
r i ver — the diversity of species goes up, corresponding to the
i n c rease in species as more habitats are sampled. Because a clearc u t
stand re p resents early-successional habitat within re l a t i vely more
m a t u re forest, this line of reasoning concludes it increases the ove r-
all biological diversity in the fore s t .

Although these arguments are narrowly and numerically accu-
rate — a clearcut may indeed have more species than the mature
stand it replaced, and a forest with scattered patches of clearc u t s
and interior forest will likely have more species than an unbro k e n
expanse of forest — they share a common fault: they omit the
h i e r a rchical priorities of biological diversity discussed above. Fo r-
est management that has the effect of increasing the number of
species at a local scale without reflecting the re l a t i ve rarity or com-
monness of species on a regional or global scale is reducing, not
c o n s e rving, biological dive r s i t y. While clearcutting may incre a s e
the number of species in a landscape, it generally benefits com-
mon species — “habitat generalists” well adapted to disturbance,
and there f o re generally common in human-dominated land-
scapes — at the expense of rarer species — “habitat specialists”
that re q u i re undisturbed forest and there f o re have long been
absent from most regions because of human disturbance. 

Many wildlife species that depend on mature or old-growth
forest, such as red-cockaded woodpeckers in the southeast, and
the northern spotted owl in the Pacific No rt h west, thus have
become endangered. (To be sure, there are a few endangere d
species — for example, the Kirtland’s warbler — that are asso-
ciated with early-successional habitat and thus could benefit

from clearcutting; these species, however, are exceptions to the
general rule that habitat specialists and rare species re q u i re
m a t u re or undisturbed forest.) Cert a i n l y, forest management
alone did not create this problem — suburban deve l o p m e n t
and agriculture historically have been the major causes. At the
c u r rent time, howe ve r, forest management plays a critical role in
determining the continued existence of suitable habitat for
plant and animal species in many regions.

APPENDIX: ”SMART“ QUESTIONS FOR
PAPER PURCHASERS

This appendix provides examples of questions that purchasers
can use to query and engage in a dialogue with their existing or
prospective suppliers. The questions are organized according to
the key objectives articulated in the Task Fo rc e’s fore s t ry re c o m-
mendations. Information relevant to each set of questions can
be found in the rationale section under the corresponding rec-
ommendation(s) in Section II above.

The answers to these questions re c e i ved from suppliers can be
used to assess the extent to which a given supplier is concerned
about and has acted or is willing to address a given objective; they
can also be used to compare different suppliers. These questions
a re most appropriate for use with the first two categories of pur-
chaser implementation options provided in Section III above .

General Background
Pu rchasers may wish to gather certain types of backgro u n d
information from their suppliers with regard to their land hold-
ings and management practices in a given region.

Timberland Holdings

• How many acres does the supplier own in the State/Region?
• What fraction of those acres are managed by various means?

– clearcutting vs. selection methods of harvesting
– planting vs. natural regeneration
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–a c res on which fert i l i zers are applied, and frequency of
a p p l i c a t i o n

–a c res on which pesticides are applied, and frequency of
application

• What forest cover types are represented on these lands?

Sources of Pulpwood

• Ac ross the company, or for a specific region or mill, how much
of the pulpwood your company/mills consume comes from:
–company-owned lands?
–lands owned by other forest products companies?
–lands owned by non-industrial private companies, institu-

tions or individuals? 
–national or state forests or other public lands?

• What fraction of pulpwood coming from non-company-
owned lands is purchased:
–under contract with loggers and/or landowners?
–f rom landowners that are members of your company’s

landowner assistance program?
–as “gatewood”?
–from audited sources?

Water Quality/Soil Productivity

• Do you routinely monitor the quality of stream water draining
watersheds managed by your company? If you own land near
coastal areas, do you have a program to monitor the salinity
and general quality of estuarine areas?

• Do you employ fertilization on your lands? If so, how do yo u
determine when and how much to fert i l i ze? Do you monitor
water quality to determine whether fertilization is affecting it?

• Do you employ pesticides on your lands? If so, how do you deter-
mine when and how much to apply? Do you monitor water
quality to determine whether pesticide application is affecting it?

• Are efforts made to retain and keep limbs and branches dis-
persed throughout a harvest area?

• How do you determine the appropriate width of buffer strips?
Is there a mechanism to incorporate the results of water qual-
ity tests into buffer strip planning?

Adaptive Management/External Input

• What methods do you employ to evaluate the impact of your
forestry operations on water quality, wildlife, and plant com-
munities? Can you provide any examples of how your fore s t ry
practices have changed over time based on these evaluations?

• What training is made available to your foresters? What level
of forestry education is expected of your foresters?

• Are your foresters encouraged and provided with opportuni-
ties to interact with local conversation groups, academic insti-
tutions or others with expertise and varying perspectives on
forestry issues?

• Does your company send representatives to Society of Ameri-
can Fo resters meetings? Ha ve you participated (or do yo u
plan on participating) in the most recent Forestry Congress?

Biodiversity and Natural Communities

• Do you employ wildlife biologists? How many do you have on
staff? What responsibility and authority do they have with
respect to management practices?

• How do you promote diversity on your forest lands? Do you
p rovide any habitat for late-successional species? If so, ro u g h l y
what proportion of your land?

• Do you have a process for classifying land by habitat type or
natural forest cover type?

• Have you taken any steps to enhance habitat for endangered
species on your lands?

• Ha ve you identified and classified the location and extent of
r a re or declining natural communities and ecosystems on yo u r
lands? How have you altered (or do you plan to alter) the
intensity of your management to accommodate sensitive or
valuable natural forest communities or other ecological are a s ?

• Do you seek a mix of products from your lands, or are a large
p o rtion dedicated to fiber production? What fraction of yo u r
lands is managed intensively and primarily for wood pro d u c-
tion? What fraction is managed primarily for non-timber va l u e s ?

• Ha ve you set aside any lands to be maintained in a natural
state? Have you considered land swaps of sensitive lands for
lands of relatively lower ecological value such as abandoned
agricultural lands?

• If you are still acquiring land, do you seek to purchase aban-
doned agricultural lands and avoid lands with sensitive eco-
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logical sites? Have you sought to concentrate intensive man-
agement on abandoned agricultural land?

Harvesting/Regeneration Methods

• Do you employ any alternative harvesting/regeneration meth-
ods to clearcutting on your lands? Are you experimenting
with or considering alternative harvesting methods? W h a t
proportion of your harvest is accomplished through clearcut-
ting in each region? What criteria do you employ in deter-
mining when clearcutting is or is not appropriate?

• W h e re you use artificial regeneration, what is your policy with
respect to how long after harvest planting is done? For both
natural and artificial regeneration, what measures do yo u
employ to ensure successful regeneration?

• Do you seek to match the characteristics of the harve s t i n g / re g e n-
eration method(s) you employ to the disturbance regime char-
acteristic to the region of operation?

• How frequently have you sold land soon after it has been har-
vested? Were such lands replanted before sale?

• Do you seek to employ certified loggers where cert i f i c a t i o n
programs exist?

Purchased Wo o d / C h i p s

• What have you done to promote logger and forester certifica-
tion programs in states in which you operate?

• What fraction of your purchased pulpwood comes from iden-
tifiable sources? How much is “g a t ew o o d” where the source is
not known at the time of purchase? Are you taking steps to
identify more of the sources of the pulpwood you purchase,
and the forest management practices they use? 

• Do you have the ability to audit claims made by your pulp-
wood suppliers? Do you currently audit any of the sourc e s
from which you purchase wood? Do you have plans to?

• What is your policy for purchasing wood with respect to the
s o u rc e’s compliance with Best Management Practices, the
A F & PA Sustainable Fo re s t ry In i t i a t i ve and other company
policies applicable to your own lands?

• What is your inventory policy for wood and chips at individ-
ual mills? Do you maintain sufficient supply to ensure that
sound environmental practices need not be circ u m ve n t e d
when supplies in a mill’s woodshed are constrained?

Landscape Level Initiatives/Public Lands

• Have you participated in or initiated landscape level manage-
ment initiatives?

• How is your landowner assistance program structured? What
process do you go through to develop management recom-
mendations to these landowners? Do you provide landow n e r s
with a full range of environmental and economic information
re g a rding the various management approaches they might
choose among, including the potential economic as well as
environmental advantages of less intensive management? 

• Ha ve you taken a position on any current public land use
issues? Ha ve you employed lobbyists or supported industry
use of lobbyists to advocate increased harvests on public
lands? If so, in which forests?
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ENDNOTES
1 The phrase “f o rest management” can appropriately be used for

any form of deliberate human intervention in forest ecosystem
p rocesses, from management for conservation of endangere d
species habitat to intensive management for pulpwood pro d u c-
tion. Howe ve r, for the purposes of this chapter and to avo i d
re d u n d a n c y, we will generally use the term “f o rest management”
to refer to management systems designed for the production of
f i b e r, unless stated otherwise. In some cases, fiber is a co-pro d-
uct or by - p roduct of forests managed primarily for solid wood
p roducts. These systems will also be considered here .

2 Many other studies of paper products, including virtually all
l i f e c ycle assessments conducted to date, draw the upstre a m
b o u n d a ry of their analyses a f t e r the forest: They simply
assume a given quantity of trees as an input into the product
system being studied. This omission of forest management
issues is usually explained by invoking the difficulty of inte-
grating into the analysis the admittedly more qualitative
nature of many such impacts; however, a true examination of
the full lifecycle of paper requires that they be assessed.

3 Definitions are adapted from H. Kimmins, Balancing Ac t :
En v i ronmental Issues in Fo re s t ry, Va n c o u ver: Un i versity of
British Columbia Press, 1992. 

4 C l e a rcutting has two forms: “c o m m e rc i a l” clearcutting, in
which all m e rc h a n t a b l e t rees are re m oved, and “s i l v i c u l t u r a l”
c l e a rcutting, in which all trees on a site are re m oved. Commer-
cial clearcutting is the more common variation. If the re m a i n-
ing trees on a commercial clearcut are cut anyway to pre p a re
the site for regeneration, the distinction (from an enviro n m e n-
tal point of view) is minimal; dead trees left standing as snags
could provide wildlife habitat, depending on their size .

5 En v i ronmental Defense Fund, et al. v. Ti d we l l , Civil Action No.
9 1 - 4 6 7 - C I V-5-D, pending in United States District Court for
the Eastern District of No rth Carolina, Raleigh Di v i s i o n .

6 A F & PA and Wisconsin Paper Council, 1993, State Fo re s t
Practices T h roughout The United St a t e s, Washington, D.C.:
American Forest & Paper Association.

7 A F & PA, Sustainable Fo re s t ry Principles and Im p l e m e n t a t i o n

Gu i d e l i n e s, Washington, D.C.: American Fo rest & Pa p e r
Association, 1994.

8 Most but not all pulp and paper companies are AF&PA members.
9 Society of American Foresters, 1993, Task force report on sus-

taining long-term forest health and productivity, Bethesda, MD:
Society of American Foresters.

10 Forest Stewardship Council, Principles and Criteria for Nat-
u ral Fo rest Ma n a g e m e n t , Ratification documents dated Ju l y
1994, Oaxaca, Me x i c o. As of this writing, a separate set of
principles and criteria was under development to apply specif-
ically to management of plantations.

11 A community is a collection of animal and plant species pre-
sent in a given location, and is generally viewed as also
encompassing the interactions between different species. An
ecosystem is a complex of animal and plant communities and
includes the interaction between such communities.

12 Best Management Practices (BMPs) are state-level guidelines
or requirements for protecting water quality during forestry
activities. Of the 38 major timber-producing states, all have
some form of BMPs; in 20 of these states, BMP compliance is
voluntary, while in the remaining 18 it is mandatory.

13 T h rough its re s e a rch and in discussions with experts in the
field, the Task Fo rce found that estimating economic costs
and benefits associated with forest management practices, and
their impacts and mitigatory measures, was subject to far
m o re uncertainty than we re cost estimates associated with
either of the other major areas we examined: activities
involved in recovering or disposing of used paper, and tech-
nologies used in pulp and paper manufacture. White Pa p e r
No. 11, contained in the technical supplement (Volume II) of
this report, provides a discussion of available information and
factors affecting the magnitude of economic costs and bene-
fits. Much of this discussion is by necessity fairly qualitative in
nature. White Paper No. 11 also provides a cost structure for
p u l pwood production, and model simulations of the costs
and returns associated with different approaches to manage-
ment of softwoods in the U.S. South.  

14 No n - i n d u s t ry private forestlands (NIPF) are lands held in
p r i vate ownership by individuals or institutions other than
f o rest products companies. This ownership class constitutes
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nearly 10 million entities, with holdings va rying from ve ry
small to very large (see White Paper No. 11).

15 Suppliers of paper products may in practice be any of several
entities, with relatively more or less direct connection to the
management of forestlands from which the fiber was origi-
nally acquired. In some cases, purchasers deal directly with
the forest products company that owns and manages its own
timberland, procures pulpwood from other landowners, and
manufactures pulp and paper. Alternatively, the supplier may
be a paper manufacturer that does not manage forestland, but
p u rchases pulpwood or pulp from another forest pro d u c t s
c o m p a n y. Or the supplier may be an intermediary betwe e n
the paper manufacturer and the purc h a s e r, such as a paper
b roker or other merchant. In these recommendations, the
term supplier will generally be used to refer to the first case of
a forest products company. Below we discuss how these rec-
ommendations also can be used by purchasers buying from
suppliers less directly involved in forest management.

16 Perennial streams exhibit water flow at all times of the year,
while intermittent streams may flow only during storm eve n t s
or wetter periods.

17 Most bro a d l y, biodiversity encompasses the diversity of life on
the planet. Biodiversity includes genetic diversity, the diversity
of information encoded in genes within a species; s p e c i e s
diversity, the diversity and relative abundance of species; and
community/ecosystem dive r s i t y, the diversity of natural commu-
nities. The term has been defined as referring to “the variety
and variability among living organisms and the ecological
c o m p l e xes in which they occur” (U.S. Congress, Office of
Technology Assessment, Technologies to Maintain Bi o l o g i c a l
D i ve r s i t y, OTA-F-330, Washington, DC: U.S. Gove r n m e n t
Printing Office, 1987). White Paper No. 4 provides a discus-
sion of the importance of conserving biodiversity.

1 8 Wildlife corridors are areas of forest managed less intensively or
not at all for wood production, placed in the landscape so as to
p rovide connectivity among larger forest pre s e rves or re m a i n i n g
blocks of contiguous forest. Such corridors are believed to allow
m ovement of some wildlife species (e.g., those requiring or pre-
ferring forest cover) between larger, non-adjacent areas of habi-
tat, there by increasing the effective area of habitat. Continuity

of such corridors across ownership boundaries may often be
n e c e s s a ry for them to serve their intended function. 

19 Hansen, A. J., T. A. Spies, F. J. Swanson, and J. L. Ohmann.
1991. Conserving biodiversity in managed forests: lessons
from natural forests. BioScience 41(6): 382-392.

20 Kimmins, 1992, op. cit.
21 Pocosins take their name from an Algonquin Indian word

meaning “swamp-on-a-hill.” They are freshwater eve r g re e n
shrub or forested bogs restricted primarily to the coastal plain
of the Carolinas, generally found on flat, slightly elevated and
very poorly drained areas between rivers.

22 Linda Pearsall, Head of Natural Heritage Program, State of
No rth Carolina De p a rtment of En v i ronment, Health and
Natural Resources, letter dated August 12, 1993 to Mr. Derb
C a rt e r, Southern En v i ronmental Law Center, attaching the
listing re p o rt; and computer printout of Natural He r i t a g e
Program community type and status listings, August 7, 1995.

23 Clearcutting as a generic term can encompass several variant
methods that share the characteristic of removing most or all
of the trees in a given area: “t ru e” clearcutting, in which essen-
tially all the trees are removed from the site; stripcutting, in
which trees are re m oved in strips; shelterwood harvests, in
which a sparse ove r s t o ry is retained to shelter the re g e n e r a t i n g
stand, and is removed in a subsequent harvest; and seed-tree
harvests, in which a few trees are retained on the site to pro-
vide a natural seed source for the next stand. The magnitude
of impacts under the conditions specified in this measure will
vary, with methods that leave more trees generally producing
less pronounced impacts. 

24 Selection methods refer to harvesting techniques of a more
limited but continuous nature, involving removal of only a
fraction of the trees in a given area at a given time. Methods
include single-tree selection and group selection (removal of
groups of trees at one time). The magnitude of impacts dis-
cussed under this measure will be a function of both the frac-
tion of trees removed and the frequency of stand entries.

2 5 Howe ve r, this soil disturbance is generally of less magnitude and
extent than the disturbance from a clearcut; more ove r, the fre-
quency of stand entry in highly intensive, even-aged plantation
management may approach that of a selectively harvested stand.

F O R E S T  M A N A G E M E N T

166



F O R E S T  M A N A G E M E N T

26 For the purposes of this paper, the terms “Best Management
Practices” and “BMPs” are used to refer to all forestry prac-
tices contained in state-level forest management guidelines or
legislation. The terms as used here thus encompass the prac-
tices required by the mandatory forest practice acts in some
states as well as the voluntary or quasi-regulatory BMP pro-
grams in other states.

2 7 Regional boundaries follow the Fo rest Se rv i c e’s main definition.
The South includes Virginia, No rth and South Carolina, Ge o r-
gia, Florida, Tennessee, Alabama, Mississippi, Louisiana,
A rkansas, Texas and Oklahoma. The No rth extends as far we s t
as the Great Plains (including No rth and South Dakota, Kansas
and Nebraska). The West comprises the remaining 13 states.

2 8 Noss, R. F. 1989. Longleaf pine and wiregrass: Keystone compo-
nents of an endangered ecosystem. Na t u ral Areas J. 9(4): 211-213.

29 The Fo rest Se rv i c e’s projections re p o rted in this chapter are
d e r i ved from application and linkage of its forest sector models:
N A PA P, the No rth American Pulp and Paper model, a sectoral
model of demand, supply and technology for the pulp and
paper sector in the U.S. and Canada; AT LAS, the Aggre g a t e
Timberland Assessment System, a forest inve n t o ry change
model for private timberland in the U.S.; and TAMM, the Ti m-
berland Assessment Ma rket Model, an economic model of the
U.S. forest sector. Models and assumptions are described in detail
in Ince, P.J. et al. ( 1 9 9 3 ) The No rth American Pulp and Pa p e r
( N A PAP) Model, USDA Fo rest Se rvice, U.S. Fo rest Pro d u c t s
L a b o r a t o ry: Madison, WI; Adams, D.M. and Haynes, R.W.
(1980) “The 1980 Timber Assessment Ma rket Model: St ru c t u re ,
Projections and Policy Implications,” Fo rest Science 26(3): Mo n o-
graph 22, 64 pp.; and Haynes, R.W. and Adams, D.M. (1985)
Simulations of the Effects of Al t e rn a t i ve Assumptions on De m a n d -

Supply De t e rminants of the Timber Situation in the United St a t e s,
Washington, DC: U.S. De p a rtment of Agriculture, Fo rest Se r-
vice, Fo rest Re s o u rces Economics Re s e a rch, 113 pp.

30 Re s o u rce Information Systems, In c . , Timber Re v i e w, De c e m b e r
1994: 10(4); and Re s o u rce Information Systems, Inc., Pulp and
Paper Re v i e w, July 1995: 19(2).

3 1 These models assume as a base case that the re c ove red paper uti-
lization rate reaches 37.5% by the year 2000 and 45.4% in 2040;
a “waste re d u c t i o n” case assumes a 45% utilization rate in 2000,
rising to 60% by 2020 and remaining at that level through 2040
( Ince, P.J. Re c ycling and Long-Range Timber Ou t l o o k, Gen. Te c h .
Rept. RM-242 (Fo rt Collins, CO: USDA Fo rest Se rvice, Ro c k y
Mountain Fo rest and Range Experiment Station, Fe b ru a ry
1994)). For comparison, the forest products industry has set a
goal for 40% utilization in 2000, and utilization had re a c h e d
33.1% in 1994 (American Fo rest & Paper Association (1995)
1995 Annual Statistical Su m m a ry: Re c ove red Paper Ut i l i z a t i o n
(Washington, D.C.: AF&PA), p. 81; Franklin Associates, (1993)
The Outlook for Paper Re c ove ry to the Year 2000, Exe c u t i ve Su m-
m a ry, pre p a red for the American Fo rest & Paper Association,
Washington, DC, November 1993, p. 7; American Fo rest &
Paper Association, press release dated December 8, 1993, “U.S.
Paper In d u s t ry Sets Goal to Re c over Half of All Paper Us e d , ”
Washington, DC.).

3 2 Data provided to the Paper Task Fo rce by Richard Haynes, Pa c i f i c
No rt h west Re s e a rch Station, USDA Fo rest Se rvice, Po rtland, OR,
by letter dated June 16, 1995; the data supplement those prov i d e d
in Haynes, R.W. et al. ( 1 9 9 5 ) The 1993 RPA Timber As s e s s m e n t
Up d a t e, USDA Fo rest Se rvice, General Techincal Re p o rt RM-259
( Fo rt Collins, CO: USDA Fo rest Se rvice, Rocky Mountain Fo re s t
and Range Experiment Station, Ma rch 1995).
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