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By 2050, US timberland area is projected to be about 3 percent smaller than today due to in- 
creasing demands for urban and related land uses from anather 126 million people. An in- 
creasing area of southern planted pine will be accompanied by a redudion in the area of up- 
land hardwoods. Hardwoods will continue to dominate the forested landscape in the South. 
Plantation growth rates will increase by 38 percent, and plantation fiber output will increase by 
289 percent to reach 61 percent of private softwood removals volume. 

Keywords: economics; industry; inventory; nonindustrial private forestland; timber 

n 1997, the United States had 747 
million acres of forestland (Smith et 
al. 2001), covering about one-third 

of the Iand area. Two-thirds of this 
forestland (504 million acres) was tim- 
berland-forestland that can produce 
20 cubic feet of industrial wood per 
acre per year and is not withdrawn 
from timber production or reserved for 
other uses such as wilderness. An addi- 
tional 52 million acres of forest, re- 
served for nontimber purposes, are 
managed as parks or wilderness areas. 
In addition, 19 1 million acres of other 
forests are nor capable of producing 20 
cubic feet per acre of industrial wood 
annually but can be important for wa- 
tershed protection, wildlife habitat, 
and other uses and services. 

In 1997, 71 percent of US timber- 
land was private, 22 percent was feder- 
ally owned, and 7 percent was on state 
and other public ownerships. Slightly 
more than 80 percent of US private 
timberland is classified as nonindustrial 
private forestland (NIPF). Eighty-six 
percent of the private CS toral is in the 

East, with 6 0  percent of that in the 
South. US forests in federal ownership 
are primarily the National Forests and 
are concentrated in the West. 

Sixty-four percent of the nation's 
sawtimber-size stands (average of > 9 
inches dbh) are also in the East. The 
percentage of the nation's timber 
stands in the sawrimber class has in- 
creased from 37 percent in 1353 to 5 1 
percent in 1937. The South was one of 
the regions with an increase over time 
in percentage of sawrimber stands. The 
South also contains the largest area of 
high-productivity forests (92 rnjilion 
acres) when compared to the Pacific 
Coasr region with 44 million acres 
(Smith et al. 2001). 4. 

Benveen 1952 and 1997, total area 
of timberland decreased by 1 percent 
@g, 1, p. 34), from 509 to 504 million 
acres. During that period, tirnberland 
area peaked in the early I96Os, de- 
clined ar a decelerating rate to 1 '13-. 
and then increased slo\vIy. ,A significant 
share of the reduction was on public 
lands, lvhere millions of acres of tirn- 

berland were reclassified to other forest 
categories (e.g., wilderness). NIPF 
owners had the largest loss of timber- 
land-about 4.5 percent. More rhan 
half was purchased by forest industry, 
but the remainder was cleared for agri- 
culture (largely in the South) ar devel- 
opment. Unlike the movement be- 
tween lands in agriculture and forestry 
the loss of timberland to development 
is essentially permanent, and the rate of 
this loss depends on growth in popula- 
tion and personal incomes. 

Land-Use Projections 
Over the next 50 years, a US popu- 

lation increase of 126 million is pro- 
jected along with a moderate rise in 
per capita incomes, resulting in a pro- 
jected net Ioss of US timberland area 
of about 15 million acres. This would 
be a 3 percent reduction @g. I), pri- 
marily conversions to development. 
Driven largely by this increasing popu- 
lation, the area of timberland per 
capita is projected to dec!ine from 
about 1.8 acres per person in T 937 to 
1.2 acres by 2050. 

During the past 40 years, the largest 
population growth in the United 
States has been in the \Vest and South, 
and chose two regions are projected to 
contin~le to have abo\-e-average popri- 
lnrion growth in the future. The nvo 
states with  the largest timberland 
areas, Georgia 2nd Oregon, \yere 
among the 10 f a s t e ~ r - ~ r o w ~ n ~  stares in 
the 1990r. Further dctcreasrs in rhe a > -  
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erage number of people per US house- 
hold are projected, so a larger amount 
of timberland may be converted to 
urban-developed uses than with his- 
torical household numbers. Forestland 
was the largest source of rural land 
converted to urban-developed uses in 
the 1990s (USDA Natural Resources 
Conservation Service 200 I), providing 
more than one-third of converted 
land. No large changes are projected in 
the proportional distribution of tim- 
berland among regions over the next 
50 years. 

Some regional differences in land- 
use trends are related to interactions 
with the agriculture sector. In the 
North, excess capacity and changing 

gion with one of the smaller percentage 
reductions in projected timberland 
area (1 -7 percent by 2050), as the large 
south-central region is projected to 
gain a small amount of timberland be- 
cause of net gains from land exchanges, 
with agriculture (Ahn et al. 2001). 

Forest-Cover Dynamics 
In 1996, 63 percent of the nation's 

16 billion cubic feet of timber harvest 
was sofnvoods (Haynes, in press). The 
South and Pacific Northwest domi- 
nated the nation's supply of softwood 
timber in the 20th century, and the 
fates of these two regions have been in- 
tertwined. In the last quarter of the 

and human processes, including suc- 
cession, natural disturbances, and 
human disturbances associated with 
afforestation and reforestation prac- 
tices. The relative importance of each 
varies among regions and ownership 
groups. For example, because indus- 
trial timberlands tend to be managed 
inore intensively than NIPF lands, a 
higher proportion of financially valu- 
able forest-cover types are located on 
industrial lands. 

A majority of the 356 million acres 
of private timberland support hard- 
woods (207 million acres), and 149 
million acres have sofrwoods (Smith et 
al. 2001). The most dynamic forest 

South. At the same time, continued ur- 
banization converted several million 
acres of forestland as cities such as At- 
lanta grew, leading to net losses in pri- 
vate timberland in states such as Geor- 
gia. No massive treeplanting programs 
are foreseen, while conversion of forest- 
land for urban and developed uses is 
projected to continue to accornmodare 
population growth. The South is a re- 

20th century, the South and Pacific 
Northwest collectively accowted for 
nearly 7 5  percent of the US timber 
harvested, bur regional proportions 
have dramatically shifted because of 
decreased harvest levels on federal br- 
ests in the Pacific North.tvest* 

Distribution of forest-cover types is 
controlled by n combination of natural 

landscape is the US South, where for 
the past 45 years the natural pine area 
decreased by 59 percent, area of 
~ lan ted  pine increased 1 8-fold, upland 
hardwood area increased, and lowland 
hardwood area decreased (Butler and 
Aig,  n.d.1. Although most of the loss 
of natural pine has been on NIPF tirn- 
berIands, the area oF upland hardwood 

Photo credits, left to right Patieis, Society of Amer~can Foresters Arcti.ves paper roll Society of Amertcan Foresters Archrves logging truck Gerald W Willtarns aerial vrew, South Carolina 
Foresiry Comm~ss~on  
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Figure I. Net area changes in timberland by ownership between 1952 and 1997, with projections 
to 2050. Note: No net area change in public timberland is projected for 1997-2050. 

on NIPF ownerships has been steadily from the historical increase, as upland 
increasing and now covers 63 million hardwoods in the future are converted 
,IC:CS. Area of the mixed type (oak- to other forest types or converted to  
F"ne) has been roughly stable; however, other land uses. 
the Southeast has had a net gain and The largest increases in planted pine 
the south-central region a net loss of and decreases in upland hardwood 
oak-pine. Although upland hardwood _ were projected for the South-Central 
was the dominant forest type on NIPF region, with each involving about 10  

dustry lands in the South artificially re- 
generares many harvested natural pine, 
mixed oak-pine, and hardwood stands 
to higher-productivity planted pine 
stands. Further, the Conservation Re- 
serve Program led to about 3 million 
acres of pine planted on erodible crop- 
land in the South between 1985 and 
1395. However, harvest of pine stands 
on NIPF lands leads to exchanges be- 
tween forest-cover types due to natural 
succession and management activities 
that include substantial hardwood en- 
croachment (Butler and Aiig, n.d.). 

Area change varies notably by re- 
gion, as does the movement between 
the softwood and hardwood forest 
types. As in the South, hardwood types 
cover the most area in the Northeast 
and Lake States. The two largest are the 
maple-beech-birch type (36 million 
acres) and the oak-hickory type (25 
million acres) on private timberland. 
However, projected area changes in 
total across the trwo regions are rela- 
tively small compared to those in the 
South, as the area of maple-beech- 
birch is projected to decrease by I per- 
cent by 2050 and the oak-hickory type 
by 3 uercent. 

lands, planted pine is the dominant 
type on  industrial timberlands. For 
planted pine area, the industrial and 
NiPF ownerships overall had similar 
amounts, each with about half of the 
27 million acres in the South. 

The largest changes in forest cover 
are projected for the South i fg .  2). 
The largest area change in forest cover 
is the increase of 14 million acres in 
pine plantations projected by 2050. 
Some other general projection trends 
across private ownership groups and 
subregions are a 15 percsnt decrease in 
area of natural pine and d n  overall 18 
percent loss of upland hardwood 
across p r iv~re  oxvnerships. Note that 
the projected reduction in upland 
hardwood area rcpresenrs a change 

million acres. Within this region, most 
of the planted pine will be gained on 
industrial lands and most of the upland 
hardwood losses will be on NIPF tim- 
berlands. While the South-Central re- 
gion has a 2 percent loss of natural pine 
area, the Southeast has a loss of 28 per- 
cent (3.9 million acres), mostly on 
NIPF timberlands. Area of oak-piqe in 
total across the region increases by 0.5 
percent, but with a net loss in the 
Southeast. Total area of lowland hard- 
wood was projected to decrease 4 per- 
cent at the regional level, the net result 
of a 1.7 million acre loss in the South- 
east and a 0.5 miiiion acre gain in the 
South-Central region, tile latter on 
NIPF rirnberfands. 

hfanagernsnt intensif;c'~tion on in- 

west side of the Pacific Northwest, the 
projected changes are largely a contin- 
uation of past trends. The  dominant 
trends have been an increase in the 
area of  Douglas-fir pszedotsugn: men- 
ziesii) and a decrease in the area of red 
alder (Ahus rubra) (Alig et al. 2000; 
Butler and Alig, n.d.), largely the re- 
sult o f  an  intensification of forestry 
practices. This includes a conversion 
of naturally regenerated forests to ar- 
tificially regenerated forests with 
higher financial values. T h e  largcst 
projected area change is that Douglas- 
fir area is projected to increase from 
GO percent of industrial timberlands 
in 1997 to 66 percent by 2050. A re- 
lated change is the decrease 
of hardwood area on industrial tim- 
berlands. 
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Figure 2. Projections of areas for southern forest cover types on private timberlands, industrial and nonindustrial. 

Management and Investment Trends 
Changes in management practices 

and rising management investment 
have contributed to increases in US in- 
ventories and harvests in the past and 
are projected to do so in the future. 
Eble I (p. 36) illustrates that industrial 
forestland owners in the South will in- 
crease their plantation area to more 
than three-quarters of their softwood 
timberland base and use more inten- 
sive regimes (e.g., substitution of capi- 
tal for land) on more than 80 percent 
of the plantation area by 2050. This in- 
vestment pushes average growth rates 
up by 63 percent across all industry 
pine plantations. In natural pine and 
oak-pine areas, however, management 

and oak-pine types. In addition, NIPF 
owners are projected to increase the 
areas unavailable for timber harvesting 
(MoEat et al. 1938)-. 

Although changes will occur in all 
regions, key areas for future private 
supply are the South and the Douglas- 
fir region of the Pacific Northwest. The 
South will experience some limitations 
in softwood harvest over the next 
decade, but in the long term should see 
expansion in softwood inventory that 
supports an increase of sofwood har- 
vest of nearly 50 percent (Haynes, in 
press) One of the few available mea- 
sures of investment in forestry is the 
annual area of treeplanting across own- 

move from roughly 44 percent of the 
Pacific Northwest industrial s o h o o d  
timberland base to nearly 69 percent 
by 2050. The proportion of industrial 
plantations in more intensive manage- 
ment forms with fertilization, geneti- 
cally improved stock or enhanced site 
preparation, and commercial thinning 
is projected to rise from the current 
level of 58 percent of plantations to 7 1 
percent by 2050. 

Hardwoods are often overlooked in 
discussions of wood consumption, but 
they remain a critical part of the US 
timber supply. In 1996, hardwoods ac- 
counted for 37 percent of total round- 
wood consumption and are expected 

berland base between 1997 and 2050). 
Similar to industry but not to the same 
extent, there will be increases in the ap- 
plication by NIPF owners of more in- 
tensive regimes within plantations. Av- 
erage NIPF plantation growth is pro- 
jected to be up just 13 percent by 
2050. For NIPF owners, management 
intensiry will increase in natural pine 

erships, and the vast majority of US 
treeplanting has been conifers on pri- 
vate lands, and in the South, with an 
upward trend since the 1950s. 

Increasing management intensiry 
viitl increase growth and sristain har- 
vests in the future. hfanaged planta- 
tions of Dottglas-fir are expected to 

to remain at that share for the foresee- 
able future. Private forests, mostly in 
the eastern states, provide 90 percent of 
hardwood harvested today, and this 
fraction is projected to rise to 93 per- 
cent by 2050. 

Altiiough there is not a full set of 
reliable statistics, management invest- 
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Table I .  Indicators of management intensity on private lands in key supply regions, historical and projected 
to 2050. 

Region, type," and management class Measured as percent of 1995 201 0 2030 2050 

Softwood 
Southern industry 

Plantations 
High-intensity plantations 
Actively managed natural and oak-pine 

(tow to medium intensity) 
Unavailable for harvest 

Southern N/PF 
Plantations 
High-intensity plantations 
Actively managed natural and oak-pine 

flow to medium intensity) 
Unavailable for harvest 

Dougfas-fir industry 
Plantations 
High-intensity plantations 

Hardwood 
Southern industry 

Some management (low intensity) 
Unavailable for harvest 

Southern NIPF 
Some management (low intensity) 
Unavailable for harvest 

Ail softtrvood area 
Plantations 

Natural and oak-pine 
All softwood area 

AII softwood area 
Plantations 

Natural and oak-pine 
All softwood area 

All softwood area 
Pfantations 

All hardwood area 
All hardwood area 

All hardwood area 
All hardwood area 

*NIP? = nonindustrial private forestland. 

ment on  private hardwood timber- timberland by 2050, representing as- Summary and Conclusions 
lands is certainly far lower than for sumptions about land set aside for eco- Area of the US timberland base in 
s o h o o d  types. As indicated in tii.ble I logical, operational, or  aesthetic rea- 2050 is projected to be slightly smaller, 
for private timberlands in the  South, sons. These acres are considered part by about 3 percent, than i t  is today. 
most hardwood timberland has not  of the inventory, but their unavailable Timberland area would decline due to 

increasing demands for urban and re- 

years. These trends include an  increas- 
ing area of planted pine; however, one  
divergence from the past is a projected 
reduction in the area of upland hard- 
woods in the South. Even with such 

been planted and is generally treated 
with the least-intensive methods ipar- 
rial cutting o r  clearcutting followed by 
natural regeneration). More than half 
of the hardwood timberland is in age 
classes 45 years and older. A sizable 
area on  both industrial and  NfPF 
ownerships is not available for harvest 
according to regional surveys (e.g., 
hIoffat et 21. 1998), and both groups 
are projected to shifi- a significant frac- 
tion of their remaining hardwood 
acres tnto iinGx\,,~ilable sratus over rime. 
For both ctwnrr groups, this class holds 
roughl). 18 percent of their hardwood 

nature puts upward pressure on  hard- 
wood prices. 

Meanwhile, responding to the de- 
mand for hardwood fiber, industrial 
owners are expected to shift a &mall 
portion into more-intensive modes of 
management, while NiPF owners are 
projected to shift 3 larger area into 
more-intensive forms of hardwood sil- 
viculture. These are expected to be /ow 
nlailagemen t classes, defined by a corn- 
bination of silvici~ltural acti\.ities in- 
cluding but not  l i~nited to stockirlg 
control. cornrnercial thinning, and 
(perhaps) fertilization. 

projected changes, hardwoods wiIl 
continue to dominate the forested 
landscape of  the South. Hardwood for- 
ests in 2050 are to cover 
about half of the southern private tim- 
berland base, t\'i.ice the amount  for 
planted pine in the region. Further, 
many pine plantation acres will reverr 
to naturally regenerated forest rppes, 
ranging from TO percenr of final har- 
vested plantarions on  NIPF timber- 



lands in the South-Central region to 
34 percent on industrial timberlands in 
the Southeast. 

Key findings can be summarized as 
follows: 

* Adding another 126 million peo- 
ple in the United States may lead to a 
net reduction in the area of private 
timberland, with conversions to urban 
and developed uses ourweighing tim- 
berland area additions from agricul- 
ture. 

* Changes in total area in the vari- 
ous forest ownerships will be relatively 
small, as management becomes inten- 
sified, particularly o n  industrial owner- 
ships. This will lead to substantial in- 
creases in the area of planted conifers. 

The most significant landscape 
changes are projected to occur in the 
South, where the majority of the 
treeplanting will occur, along with the 
conversion of many timberland acres 
to other uses. Even beyond these 
changes, the South has the to 
add millions of acres of marginal agri- 
cultural land to the timberland base, as 
well as to economically and substan- 
tially increase gowth  on existing tim- 
berlands. 

In terms of area changes for broad 
forest-cover types, planted conifer area 
will increase notably compared to areas 
of natural forest types. 

By 2050, the average softwood 
growth rate will increase 33 percent on 
private timberlands as the average age 
of harvest drops from 47 to 36 years. 
Over all lands, s o h o o d  removals will 
increase 33 percent, while inventories 
rise by 53 percent. Specifically for 
managed plantations, growth rates will 
increase by 38 percent, and plantation 
fiber output will increase by 289 per- 
cent to account for GI percent of a11 
private softwood removals (53 percent 
of all US sofnvood removals volume). 

By 2050, hardwood growth will 
decline slightly while hardwood invm- 
tories wiiI rise by 28 percent, removals 
wilt increase by 33 percent, and aver- 
age harvest age wiff drop from 62 to 
GO years. 

The forest landscape of the new mil- 
lennium has many possible hces. Inter- 
actions across sectors of the economy 
will influence those outcomes. If agri- 
culture and forestr? can both continue 

to increase yields per acre and can har- 
vest products, then more land should 
be available for nontimber purposes, 
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