
eady access to wood fiber has
long been a competitive
advantage for the U.S. pulp
and paper industry. Will that

advantage still be there in coming
decades? According to a recent analysis
by the U.S. Forest Service, the answer is
yes. Sustainable development of U.S. for-
est resources will produce steady growth
in fiber supply. Good forest manage-
ment—as well as changing markets, new
international trade patterns, and
improved production technology—helps
assure a secure U.S fiber outlook.

The U.S. pulp and paper industry
depends almost exclusively on wood for
fibrous raw material input. The industry
accounts for roughly half of all U.S. indus-
trial wood fiber consumption in the form
of wood residues, recycled fiber and har-
vested pulpwood. Pulpwood demands in
the expanding U.S. wood panel industry
are also increasing. One-third of annual
U.S. timber harvest is pulpwood.

The Forest Service timber assessment
is a detailed and periodic assessment of
wood resource supply and demand in the
United States. The assessment includes
analysis of the pulp and paper sector
along with pulpwood use in wood panels

as part of a broader timber supply and
demand outlook. Detailed final results of
the 2001 timber assessment are in the
process of being published by the Forest
Service. This article covers highlights of
the baseline wood fiber outlook, focusing
on the pulp and paper sector.

The baseline outlook was derived
using economic models, including the
North American Pulp and Paper (NAPAP)
Model, along with a set of macroeco-
nomic and trade assumptions. The
NAPAP Model applies conventional
regional market modeling techniques to
compute annual market equilibria based
on optimization of consumer and pro-
ducer surplus in the pulp and paper sec-
tor (1–3). The American Forest & Paper
Association pulp and paper data series (4)
was generally the source of historical pro-
duction and consumption data used in
the analysis and shown in this report.

DEMAND OUTLOOK
The Forest Service analyzed and pro-
jected markets for all paper and paper-
board commodities, including paper
products such as newsprint, printing and
writing paper, tissue/sanitary paper, and
packaging paper as well as paperboard
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U.S. papermakers
should have
plenty of available
fiber due to
expanding
production, 
better forest 
management, and
new production 
technology.
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tions through 2050.
- Whether domestic wood fiber sup-
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expansions in production and
demand.
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- The Society of American Foresters’
website: www.safnet.org



41June 2002 SOLUTIONS!

TECHNOLOGY FOCUS

products such as containerboard,
bleached board, and recycled paper-
board. Domestic demand relation-
ships vary among different com-
modities based on population and
gross domestic product (GDP), with
varying potential for product substi-
tution by electronic media or plas-
tics (5). Basic assumptions for the
economic determinants of popula-
tion and per capita GDP growth are
shown in Fig. 1.

U.S. consumption of paper and
paperboard is projected to increase
at a decelerating growth rate, con-
sistent with trends of recent
decades but varying by product cat-
egory. Consumption per unit of real
GDP is projected to gradually
decline, also consistent with histori-
cal trends since the 1950s. Paper-
board consumption increased more
rapidly than paper consumption in
recent decades, a trend projected to
continue. Paperboard consumption
rose from 110 kg/capita in 1980, or
5.4 metric tons per million dollars
of real GDP (in 1992 U.S. dollars), to
a recent peak of 158 kg/capita in
1999 or 5.5 metric tons per million
dollars of real GDP. Since 1999, U.S.
paperboard consumption declined
with economic recession, but per-
capita consumption is projected to
climb back above recent peak levels
by 2010 and by 2050 reach 190
kg/capita. However, paperboard
will be a smaller part of the overall
economy over the long term, with
consumption dropping to 3.6 metric
tons per million dollars of real GDP
by 2050. 

Paper consumption (excluding
paperboard and building paper)
increased from 148 kg/capita in
1980 or 7.3 metric tons per million
dollars of real GDP, to a recent peak
of 191 kg/capita in 1999 or 6.6 met-
ric tons per million dollars of real
GDP, a gain in per capita consump-
tion but a decline relative to real
GDP. Under the influence of eco-
nomic recession, U.S. paper con-
sumption dropped to around 175
kg/capita in 2001, but paper con-
sumption is projected to gradually
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rate has been decelerating and con-
sumption per million dollars of GDP
has steadily declined. The historical
pattern of decelerating growth in
demand observed in the latter half
of the 20th century is projected to
continue, with compound growth in
per capita consumption averaging
just 0.2%/year over the next 50
years. In general, growth in con-
sumption is maturing and less
robust than overall U.S. economic
growth; with the recent economic
recession, consumption fell to less
than 320 kg per capita in 2001. Nev-
ertheless, per capita consumption is
projected to recover from the reces-
sion and projected to climb back to
historical peak levels by 2010 and
reach 367 kg in 2050. Consumption
of paper and paperboard per million
dollars of real GDP (in 1992 dollars)
is projected to decline from about 11
metric tons in 2000 to 7 metric tons
in 2050.

On a tonnage basis, the analysis
indicates that U.S. paper and paper-
board consumption (including
building paper) should increase
from 95.8 million metric tons in
1999 to 102 million metric tons by
2010 and 145 million metric tons by
2050 (after having dipped amid eco-
nomic recession to less than 90 mil-
lion tons in 2001). Population, eco-
nomic growth, and end-use assump-
tions drive projected demand. The
projected growth rate in annual con-
sumption during the next 50 years
is under 1%. The analysis finds that
projected shifts in fiber supply exert
only modest influence on equilib-
rium demand levels, as indicated by
a flat projected trajectory for prod-
uct price cycles, despite increased
consumption. 

PRODUCTION AND TRADE OUTLOOK
The analysis projects increased U.S.
imports of pulp, paper, and paper-
board commodities in the decades
ahead, with modest growth in
exports. This is consistent with
recent trends. The U.S. trade deficit
in paper and paperboard widened in

recent years, with weakness in
Asian export markets and a stronger
U.S. dollar. Paper and paperboard
commodity exports (excluding con-
verted products) declined by more
than 20% from their recent peak in
1997. U.S. imports of paper and
paperboard surged in recent years,
attracted by the strong U.S. dollar.

In the long run, projected expan-
sion in U.S. pulpwood supplies
should help paper and paperboard
exports recover to 1997 levels (9 to
10 million metric tons per year in
the decades ahead). Although the
import share of domestic consump-
tion has climbed from 14% in 1996
to 17% in 2000, imports are pro-
jected to level off after 2010 at
around 21 to 22% of domestic con-
sumption as U.S. softwood pulp-
wood supplies become more abun-
dant. However, without significant
weakening in the dollar value the
baseline analysis assumes that
imports will continue increasing at
a decelerating pace, rising from 16
million metric tons in 2000 to 21
million metric tons by 2010 and 32
million metric tons by 2050.  

Figure 3 illustrates historical
and projected U.S. paper and paper-
board production, consumption,
and trade on a tonnage basis. Even
though the analysis assumes that
imports will continue to make
inroads to U.S. markets and despite
the economic recession in 2000 and
2001, the analysis indicates that
domestic production will still
account for the bulk of projected
increases in domestic demand, as in
past decades. 

WOOD FIBER OUTLOOK
The U.S. wood fiber supply and
demand outlook is characterized by
a projected expansion in softwood
roundwood pulpwood supply, decel-
erating growth in paper recovery for
recycling, and limited growth in
hardwood pulpwood and wood
residue supplies. The analysis also
includes projected expansion of
roundwood demand at wood panel

5b. U.S. pulpwood supply by desti-

nation, historical and projected.

5a. U.S. pulpwood supply by source,

historical and projected.

6. Projected annual U.S. pulpwood

supply by region, 2010–2050.

recover, peaking again at 188
kg/capita in 2030 and then receding
to 176 kg/capita by 2050, or 3.4 met-
ric tons per million dollars of real
GDP.

Figure 2 illustrates the historical
and projected trends in total U.S.
paper and paperboard consumption
per capita and consumption per mil-
lion dollars of real GDP. While per
capita consumption doubled from
less than 170 kg in the early 1950s to
a peak of 344 kg in 1999, the growth
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mills [such as oriented strandboard
(OSB)] in the total pulpwood supply
and demand outlook.

Pulpwood receipts at wood panel
mills are projected to more than
double over the next 50 years, but
wood panel mills account for just a
fraction of total pulpwood receipts.
Receipts at wood panel mills are
expected to increase from around
9% of total U.S. pulpwood supply at
present to 14% by 2010 and 18% by
2050, due mostly to OSB production
capacity expansion in the North and
South. Expansion of softwood pulp-
wood harvest, primarily in the
South, accounts for most of the pro-
jected long-term increase in U.S.
pulpwood supply. Table I shows
historical and projected wood fiber
supply (encompassing receipts at
domestic pulp mills, roundwood
receipts at wood panel mills, and
exports).

In the absence of new policy
incentives, the baseline analysis
indicates that paper recovery for
recycling will continue to follow the
typical pattern of a sigmoid (S-
shaped) industrial expansion curve,
as shown in Fig. 4. The U.S. paper
recovery rate for recycling has dou-
bled since the mid-1980s, but
growth in paper recycling has been
gradually slowing in recent years.
Paper recovery for recycling

reached a level of 48% in 2000, up
from 22% in the early 1970s. The
recovery rate should climb gradu-
ally to 50% by 2010, a level where it
is projected to remain over the pro-
jection period to 2050.

Figures 5a. and 5b. show pro-
jected trends for pulpwood, balanc-
ing U.S. supply quantities by source
and destination. Resource categories
include hardwood and softwood
(forest harvest and wood residues)
and hardwood agrifiber. Destina-
tions include pulpwood receipts at
domestic wood pulp mills (by far the
largest category), roundwood pulp-
wood receipts at wood panel mills
(such as OSB mills), and pulpwood
exports. Pulpwood receipts at pulp
mills receded along with receding
wood pulp production since the
mid-1990s, but receipts should climb
back above historical levels beyond
2020. Pulpwood receipts at wood
panel mills account for nearly half
of the projected growth in pulpwood
demand. U.S. pulpwood exports are
projected to decline due to world-
wide expansion of global fiber sup-
ply from wood fiber plantations.

PULPWOOD OUTLOOK
Projected expansion in U.S. pulp-
wood supply and demand is concen-
trated in the South. Figure 6 shows
projected pulpwood supply by

region. Intensified timber manage-
ment will yield expansion in South-
ern pulpwood supply as the area of
southern pine plantations (mostly
loblolly pine) increases and as plan-
tations mature. Annual timber har-
vest for all wood products nation-
wide (including sawlogs, fuelwood,
etc.) should increase by 125 million
cubic meters, from 510 million in
1996 to 635 million in 2050. Timber
harvest on managed softwood plan-
tations is expected to increase from
48 million cubic meters in 1996 to
195 million in 2050. Pulpwood har-
vest, projected to increase by 107
million cubic meters over the same
period, accounts for most of the pro-
jected growth in timber harvest, and
plantations account for most of the
expansion in pulpwood supply.
Nationwide timber harvest on non-
plantation forestland will decline
slightly. 

The area of managed softwood
plantations is projected to increase
from just 6% of timberland area
nationwide to 9% of U.S. timberland
area by 2050. At about 500 million
acres or 200 million hectares nation-
wide, “timberland” represents two-
thirds of forested land area in the
United States (it excludes parks, for-
est preserves, designated wilder-
ness, and other non-commercial
forestlands). Thus, the future of U.S.

RAW MATERIAL 1986 1996 2010 2020 2030 2040 2050

Softwood pulpwood 62.6 62.9 61.1 70.9 81.1 88.1 95.7     
Timber harvest 35.5 41.9 46.2 57.2 67.6 76.1 83.7     
Wood residues 27.1 20.9 14.9 13.7 13.5 12.0 12.0          

Hardwood pulpwood 34.9 45.8 44.4 50.0 53.8 54.7 55.6     
Timber harvest 27.5 38.8 36.7 41.8 45.6 46.3 45.8     
Wood residues 7.4 6.9 7.7 8.2 8.2 8.2 8.2     
Hardwood agrifiber 0.0 0.2 0.0 0.0 0.1 0.1 1.6          

Total pulpwood 97.5 108.8 105.6 120.9 134.9 142.8 151.4          

Recovered paper 20.4 39.1 50.6 57.1 63.3 68.0 72.3          

Pulpwood and recovered paper 117.9 147.9 156.2 178.0 198.2 210.7 223.7  

Table I. U.S. domestic supply of wood fiber raw materials, historical and projected, in millions of metric tons (dry

weight basis).



44 SOLUTIONS! for People, Processes and Paper

TECHNOLOGY FOCUS

timber supply will be characterized
by increasing output through inten-
sification of management on a rela-
tively small share of total forested
land area (plantations), while aver-
age harvest levels will remain stable
or decline on the vast majority of
forested land areas (non-planta-
tions). 

Based on projections and
assumptions used in this analysis,
real stumpage prices for softwood
pulpwood should remain at or below
peak levels of the 1990s for several
decades. Hardwood pulpwood
stumpage prices are also projected
to remain relatively weak, but are
then projected to increase beyond
2020 with conversion of land use
from forestry to other uses and more
limited availability of hardwood
sites for harvest. As hardwood
stumpage prices increase, they will
enhance commercial feasibility of
growing short-rotation woody crops
on agricultural land (agrifiber). The
baseline analysis projected that sig-
nificant expansion of agrifiber
would not begin to occur until sev-
eral decades from now, but this out-
look could change with future devel-
opments in biotechnology or with
unexpected developments in pulp-
wood markets or trade. 

EMERGING REALITIES AND
OPPORTUNITIES
This analysis finds that domestic
wood fiber supplies will be adequate
to sustain significant projected
expansion in domestic production
and consumption of pulp, paper,
and paperboard products. This is
based on the assumption that pro-
jected development of forest man-
agement and plantations will con-
tinue, particularly on private forest-
land in the South. 

Paper consumption and paper-
board consumption should follow
the historical pattern of decelerating
growth. Pulpwood supply projec-
tions are similar to those of the 1993
Renewable Resources Planning Act
(RPA) timber assessment base sce-
nario (6, 7) and are much lower than

projections in earlier Forest Service
assessments of the 1970s and 1980s
(8–10), largely because of increased
paper recycling since the mid-1980s
(1). The recent economic recession
and the rising tide of paper and
paperboard imports have also damp-
ened the demand outlook for pulp-
wood. However, after receding for a
number of years, pulpwood harvest
is still projected to increase—primar-
ily in the eastern United States. This
will be due to slower growth in paper
recovery for recycling, increased
demand for roundwood pulpwood at
OSB mills, and a relative decline in
wood residue supplies. 

The analysis highlights some
emerging realities and opportuni-
ties: Although hardwood pulpwood
harvest will probably increase over
the next several decades, growth in
southern hardwood pulpwood sup-
ply appears likely to be limited by
available timber inventories beyond
2010. This presents opportunities for
expansion in southern softwood
pulpwood supply, as well as in hard-
wood agrifiber supply. Southern
softwood pulpwood harvest is pro-
jected to expand significantly
beyond 2010, partly displacing
growth in hardwood pulpwood sup-
ply. Nevertheless, hardwood pulp-
wood stumpage prices are still pro-
jected to increase, eventually lead-
ing to commercial feasibility of
expanded hardwood agrifiber sup-
ply. The South should remain the
dominant U.S. region in the produc-
tion of wood fiber products and in
total pulpwood supply and demand.

CONCLUSIONS
Based on reasonable economic
assumptions and projections, con-
tinued growth and sustainable
development of fiber supply in the
U.S. pulp and paper sector appears
to be assured for decades to come.
This is due to ongoing improve-
ments in forest management, along
with projected shifts in product mar-
kets, international trade, and pro-
duction technology. Among U.S.
regions, the South will continue to

experience more growth in fiber
supply and pulp, paper, and paper-
board production than any other
region. The North will remain
important but will experience
slower growth, and the West will
gradually recede in importance in
terms of pulpwood supply and
demand (although capacity based
on recycled fiber will continue to
grow in all regions). Although fiber
markets will undoubtedly continue
to experience cycles of adjustment
and change, including development
of new fiber resources such as agri-
cultural short-rotation woody crops,
this analysis concludes that wood
fiber supplies will be adequate to
sustain foreseeable future economic
development and growth in the U.S.
pulp and paper sector. S!
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