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ABSTRACT

Most timber supply analyses are focused on broad regions. This paper describes a
modeling system that uses a standard empirical framework applied to subregional in-
ventory data in the South. Model results indicate significant within-region variation in
supply responses across owners and regions. Projections of southern timber markets in-
dicate that results are sensitive to: 1) estimates of current harvest; 2) conversion of natu-
ral stands to plantations; and 3) growth rates associated with plantations. Given pro-
jected increases in demand, intensive pine management could ameliorate real price
increases. For hardwoods, uncertainty about the viability of intensive management or

imports makes supply response projections less conclusive.

Timber supplies in the United
States have been a public issue for over
a century. Fears of timber shortages
prompted creation of the forest reserves,
which were authorized in 1891, and have
formed the basis fora host of other public
policies and programs designed to in-
crease timber supplies or avert potential
shortages. While the early fears of timber
shortages were either unwarranted, or
averted through timely public programs,
concerns about adequate timber sup-
plies, especially in some local mill re-
gions, resurfaced in the 1990s (4).

As timber supply and environmental
protection issues have become more im-
portant, considerable effort is being fo-
cused on improving analyses and pro-
jection of forest resource trends. In
particular, more people are seeking in-
formation on timber supplies in specific
areas or portions of states, the impacts
of mill expansions, and reductions in
forestland area due to urbanization and
environmental regulation. These infor-
mational demands have driven efforts to

revise the USDA Forest Service’s Forest
Inventory and Analysis (FIA) proce-
dures for the southern United States and
the development of spatially explicit
models to project future scenarios by the
USDA Forest Service and the Southern
Forest Resource Assessment Consor-
tium (SOFAC). The common thread of
these efforts is to develop data and meth-
ods to facilitate decision-making by com-
panies, states, and regions.

This article summarizes the Subre-
gional Timber Supply (SRTS) frame-
work for projecting forest inventory and
timber prices, which we have been de-

veloping for several years. SRTS uses
FIA data to project timber supply trends
based on current conditions and the eco-
nomic responses in timber markets. The
paper also summarizes recent applica-
tions of the SRTS model to the South,
with an emphasis on the spatial varia-
tion in results and sensitivity of projec-
tions to pine plantation acreage and
growth assumptions.
MODEL STRUCTURE

SRTS was developed initially to pro-
vide an economic overlay to traditional
timber inventory models (e.g., ATLAS,
(7)) and to develop a consistent method-
ology for disaggregating the impacts of
national and global models (e.g.,
TAMM (2)) that treated the South as a
homogenous supply region (1,2). In an
inventory model, the focus is on the im-
pact of a particular harvest scenario on a
particular region, In SRTS, the potential
price consequences, subregional harvest
shifts, and inventory impacts from a har-
vest scenario are modeled consistently.
SRTS has been linked to ATLAS and
company-specific inventory models.
The integrated inventory model de-

The authors are, respectively, Associate Professor, Professor and Head, and Research As-
sociate, North Carolina State Univ., Dept. of Forestry, Box 8008, Raleigh, NC 27695-8008.
The authors’ would like to acknowledge the programming assistance of Bryan Smith, N.C.
State Univ. This paper benefited from discussions with Dr. Brian Murray, Research Triangle
Institute and participants in the Southern Forest Resource Assessment Consortium (SOFAC).
This research was supported by the USDA Forest Serv., SOFAC, and the Southeastern Center
of the Dept. of Energy’s National Inst. for Global Environmental Change. This paper was re-
ceived for publication in April 1999. Reprint No. 8978.

+ Forest Products Society Member..
©Forest Products Society 2000.
Forest Prod. 1. 50(4):25-33.

FOREST PRODUCTS JOURNAL VoL. 50, No. 4 25

Copyright © 2000. All rights reserved.



USDA Forest Service
Forest Inventory and Analysis Data
Growth, Removal, Inventory, Acreage Data
.Y
Database Programs
Assign Ages
Estimate Growth
Summarize Data
L 4

SRTS Biological Input File “INV”

SRTS Configuration Input File “CFG”
Economic Parameters, Filenames
Elasticities, Directories, Projection
Length, Harvesting Weights, Labels

SRTS Projection Input Files “PRJ”

Acreage by Mgt Type and Year
Growth, Removals, Inventory, Acres . .
By Survey Unit, Species Group, ;{::m Demand, or Price by Species and
Owner, Mgt Type, Age Class
Read Input
Files
v
Allocate Calculate Update Acres
Harvest »| Acres
Harvested
4 v
Update Update Calculate
Equilibrium Inventory Growth
y v

Write Market Write Inventory

Equilibrium Data Data

Equilibrium Inventory Reports

Reports By Region/ MgtType

Price, Demand,

Harvest, and Inventory, Growth,

Inventory Indices Removals, Acres

Welfare Summary Table| | Input Files for

Change By State Maps

Estimation Post-

Processors
Carbon Input Files for Age Class
Accounting Graphs Distribution
Tables

Figure 1. — Flowchart of the Subregional Timber Supply Model.
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Figure 2. — Subregional Timber Supply Market Model.
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scribed here was derived from the Geor-
gia Regional Timber Supply (GRITS)
model (3).

Timber market and inventory mod-
ules are the two major SRTS model
components (Fig. 1). Market parameters
are first used to solve for equilibrium
price changes, where the market is de-
fined by all of the included subregions.
Second, the price and supply shift in-
formation from the individual regions
are used to calculate harvest change by
subregion. For the analysis presented
here, FIA survey units and industry and
other private ownerships in the South
were used to define 102 (51 units x 2
owner types) subregions in the model.
Public lands and harvest were excluded
from the model because market forces
do not drive their harvest and manage-
ment decisions.

MARKET MODULE

Usually market equilibrium is mod-
eled to determine the price and quantity
that result from exogenous shifts in sup-
ply and demand. SRTS was developed
to link to inventory models that use tim-
ber harvest as the control variable. Thus
the SRTS default mode is to take a user’s
aggregate regional harvest levels and
solve for the implicit demand, price, and
subregional harvest shifts.

Figure 2 shows how an inward shift
in supply due to a reduction in inventory
would lead to reduced harvest and
higher prices for a given demand.

At the aggregate region level, SRTS
models year ¢ harvest quantities as deter-
mined by the supply function:

Qst=QS(Pt,[t:Vt)

And the demand function:
QD T QD P, Z)

where in the reduced form, current
harvests, Q,, are a function of timber
prices, P,, and beginning of period in-
ventory, /;, and other supply and demand
shifters (v,, Z,). We assume that mar-
ginal cost is increasing in output; there-
fore, the harvest supply function is up-
ward-sloping (3¢, /0P, > 0). Output
increases with the level of merchantable
inventory available for harvesting
(9@ /0l > 0). A constant elasticity or
log-linear functional form is assumed.
Both of these partial effects are consis-
tent with empirical analysis of timber
supply (2,8,9). While these studies esti-
mate elasticities at a broad regional
level, there is little information on price
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or inventory elasticities at the subregion-
al level. Other factors affecting supply 140
levels (v might include input prices,
technological change, land quality, man- 120
agement, and landowner characteristics.
Some of these issues can be addressed N foc
by changing ownership or management g 80
type parameters in the model as will be % ~g=AL Industry ~ ~@=AL NIFF
described. 80

In harvest exogenous mode, SRTS de- =#=GA industty ~ =¥=GA NIPF
termines the price and demand conse- 40
guences in each year qf a given harvest 20 =¥=NC industry ~ =®=NC NIPF —
level and the supply shift due to modeled -
inventory changes. The solution se- o - , ‘ .
quence proceeds as follows. The region 0-10 10-20 20-30 30+
is assumed to start in equilibrium. Since Age Class
the equilibrium guantity, J,, and starting
;g‘;glé:g;ﬁ‘gh 32; gﬁi?tﬁihrzdfggﬁ Figure 3. — Coastal plain pine plantation growth estimates.
and the implicit demand shift, Z;. The
subregional proportion of regional har- 106.00 9.00
vest is estimated using the same supply
framework. The estimated regional 90.00 - TR Ty 800
price change and subregional inventory 80.00 4 e i it 5 200
change are used to estimate harvest R ‘
change by subregion. Because the Cobb- 70.00 - b 3 i o0 8
Douglas functional form is not additive, 2 g9 - Lo :
each subregion’s harvest is adjusted pro- § o i 5.00 é
portionately so that the sum matchesre- ¢ 5000 12 i
gional harvest. The model can be run 3 40040 “00 2
with the assumption that the subregional ® i . e 3.00 £
supply specifications hold and the ag- 30.C0 £ e
gregate price is found by using a binary 20.00 2.00
scarch algorithm that determines the
market-clearing price by summing the 10.00 100
supply response across subregions and .00 FaRGE i ; ; : : L 0.00
owners. In either top-down or bottom- 1953 1996 1999 2002 2005 2008 2011 2014 2017 2020

up mode, demand shifts or equilibrium

price trends can be exogenous, and the . . ) . )
model will solve for the remaining equi- Figure 4. — Southwide baseline softwood inventory, growth, and removals projec-

librium parameters, as described in the ~ LOM-

intensive management discussed later in
this paper. The runs described main-
tained the aggregate market relationship
or top-down assumption. &= Price - Harvest e
. These ass“?np UOI?S imply a comp §t1- 280 11 == Demand == [nventory o P S

tive market with regions and ownerships

facing the same price trend, SRTSispot | =¥ ’

a traditional spatial equilibrium model 230
where a single point with associated
transportation costs represents demand.
Instead, demand is assumed to be mo- 180
bile, either through shifts in procure-

ment regions (e.g., chip mills) or new

capacity {e.g., OSB mills), and is as- 130 +-
sumed to respond to regional differences
in stumpage prices. In this formulation,
all regions and owners included in a
model run are assumed to follow the
same stumpage price trend, although
levels may differ. Harvests will be shifted  Figure 5. — Southwide baseline sofiwood equilibrium projection.
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Figure 7. — Baseline softwood harvest shifts by survey unit, 1893 to 2020.

among owners and subregions based on
comparative supply advantages.

INVENTORY MODULE

The internal inventory module in
SRTS is based on the GRITS model (3).
GRITS extrapolated forest inventories
based on USDA Forest Service FIA esti-
mates of timberland area, timber inven-
tory, timber growth rates, and timber re-
movals. GRITS classified data into
10-year age class groups by broad spe-
cies group {softwoods and hardwoods)
and forest management type (planted

28

pine, natural pine, oak-pine, upland
kardwood, and lowland hardwood). FIA
data by species group, forest manage-
ment type, and 10-year age class are
summarized for each relevant region in
the analysis. Land area trends by forest
management type are exogenous ic the
model. A limiting factor in the develop-
ment of GRITS was the availability of
published tables for the model parame-
ters. The SRTS model uses tree and plot
level data as a basis for the age and
growth analyses described later. These

Copyright © 2000. All rights reserved.

data can be derived from the FIA
Eastwide Database, which is now avail-
able on the Web.

Growth. SRTS uses 1Q-year age
classes and species/survey unit/owner/
management type cells to account for in-
ventory change. To aveid wide varia-
tions or “empty” cells, the following
growth per acre (gpa) regression equa-
tion was estimated by species-group
(hardwood, softwood}, physiographic
region {delta, coastal plain, Piedmont,
mountain), and management type {plan-
tation, natural pine, mixed pine, upland
hardwood, lowland hardwood):

gpa = [ (state, owner, age,
owner*age interaction)

A cubic age relationship was esti-
mated. This approach allows the shape
of the growth-age function to be mod-
eled based on data from an entire phys-
iographic/type combination, but aliowed
the level of growth to vary between
states, and the level and shape of the
growth curve to vary between owners. In
the FIA database, some plots are not as-
signed ages. For these plots, a regression
relationship between plot characteristics
and age was used to assign ages to the
plots. Figure 3 shows the estimated
growth per acre for industry and other
private coastal plain plantations for se-
lected states. Due to the extreme vari-
ability in plot-level growth estimates,
the R-squared estimates ranged between
.05 and .30. Al regressions were signifi-
cant. Sensitivity of model results to
these estimates is discussed later.

Harvest. — Harvest in SRTS is han-
dled in three steps. The allocation of re-
gional harvest to a subregion/owner is
based on supply shifts and is part of the
market equilibrium caleulation described
later. Within a subregion/owner, harvest
is allocated across management types
and age classes based on assigned pa-
rameters. Allocation of harvest across
the five management types can be re-
lated to either historical removal pro-
portions, current inventory or growth, or
any weighted combination of these. For
example, to allocate removals based on
the average of starting removal and cur-
rent {year #) inventory proportions, a 0.5
weight would be assigned to each.

Within a management type, the model
can allocate harvest across age classes
based on starting harvest proportions,
current inventory proportions, or oldest
age class first. Weighted average combi-
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. 5.00
nations of these procedures can also be

specified. Empirical examination of har- 450
vest allocations in the FIA data indicate

for all management types other than

pine plantations, harvest allocations 350
across age classes are highly correlated
with inventory age class distributions.

Area. — Axea trends are exogenous
to SKTS. The default specification is to 200
apply one set of management type
trends to each region/owner combina-
tion. For example, a 1 percent annual in-
crease in pine plantation acreage would
be applied to the current plantation acre-
age in each region. Acres added to a :
management type begin at age zero. Planted Pine Naturat Pine Mixed Hwd Upland Hwd Lowiland Hwd
Acres leaving a management type are
removed proportionately across all age Figure 8. — Baseline softwood harvest shifts by management type.
classes. Growing stock on these acres
contributes to current harvest. The pro-
jections described here generally use the
RPA timber assessment area projections
(6) as the base case for southern analy- & T 4.50
sis. The impacts of alternative assump- 120.00
tions are explored later.
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Based on prior econometric studies of
timber markets (2), SRTS maintains rel-
atively inelastic responses to changes in
timber prices for both demand (elastic-
ity equals -0.50) and supply. For soft-
woods, the supply price elasticity was
assumed to be (.29, for hardwoods 0.45.

Inventory elasticities were assumed to s L 0.00
be 1.0, 000 '
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For softwoods, the base harvest allo-

cation to management types was . . . . i
weighted toward inventory proportions Figure 8. — Southwide baseline hardwood inventory, growth, and removals projec-
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(0.3). For hardwoods, both harvest allo- 320

cations were based entirely on inventory

proportions. 270 =$=Price =&~ Harvest i
The baseline simulation described isa

27-year harvest exogenous projection =#=Demand =>=[nventory

from 1993 to 2020 for private lands in 220

the South. The base year of 1993 reflects
the approximate midpoint of the current
set of FIA surveys available for the 12 170
southern states. The baseline run con-

sists of a 40 percent increase in soft-

wood harvest during the 1993 to 2020 120 1
period, and a 50 percent increase in
hardwoods. To reflect the large in-

creases in harvest for both softwoods 0
and hardwoods experienced in the last 1993 1996 1999 2002 2005 2008 2011 2014 2017
decade, the majority of the projected

harvest increase was assumed to occur  Figure 10. — Southwide baseline hardwood equilibrium projection.
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TABLE 1. — SRTS base run projections by state.

Softwoods Hardwoods
1993 2002 2011 2020 1993 2002 2011 2020
------------------------------------------- (1,000 ft.3) « o e e m e e aaa

Alabama

Inventory 10,269,267 10,363,246 10,511,396 10,675,324 11,139,891 12,153,977 12,182,267 11,675,210

Growth 714,414 848,449 911,119 945,694 566,739 539,239 530,182 520,347

Removals 662,349 844,401 897,476 928,846 340,632 501,678 562,525 597,901
Arkansas

Inventory 7,192,355 7,988,840 8,589,667 9,036,041 9,276,618 9,211,733 8,835,442 8,364,324

Growth 511,663 604,905 648,055 672,124 296,557 281,422 273,485 267,854

Removals 379,345 535,477 596,116 628,730 243,308 314,986 322,541 324,314
Florida

Inventory 6,886,992 7,899,113 8,736,927 9,343,507 4,608,375 4,972,532 5,109,380 5,126,748

Growth 542,966 725,384 818,352 882,032 147,528 131,591 131,675 132,156

Removals 417,332 630,025 749,446 825,657 75,192 109,440 124,470 135,258
Georgia

Inventory 13,515,964 12,893,469 12,476,714 12,239,224 14,631,439 14,481,775 13,607,374 12,428,033

Growth 972,701 1,205,253 1,275,326 1,310,173 438,685 405,679 391,951 376,235

Removals 1,010,813 1,268,805 1,314,932 1,331,514 351,650 480,262 509,629 517,606
Louisiana

Inventory 8,830,450 7,746,802 7,120,238 6,820,999 7,945,859 8,093,962 7,932,502 7,694,307

Growth 513,173 573,673 599,896 614,148 306,702 282,729 272,813 266,096

Removals 605,936 671,155 647,499 636,218 231,304 293,335 295,439 295,588
Mississippi

Inventory 7,327,039 6,935,925 6,776,939 6,713,539 9,837,189 9,094,418 7,811,906 6,531,034

Growth 627,373 724,846 762,646 776,893 451,822 409,393 387,556 369,748

Removals 640,199 759,439 774,522 784,473 423,767 542,173 531,108 508,052
North Carolina

Inventory 11,229,810 11,410,221 11,506,263 11,601,036 17,517,735 17,675,547 17,042,676 15,996,994

Growth 557,106 661,527 711,086 745,376 529,050 510,046 503,023 493,285

Removals 490,565 654,777 705,969 734,846 400,420 553,588 600,592 626,035
Oklahoma

Inventory 1,092,790 1,601,849 1,989,410 2,221,271 1,376,006 1,730,053 1,981,742 2,135,824

Growth 106,067 142,169 157,516 164,320 69,665 70,912 73,401 74,719

Removals 46,892 93,134 125,869 144,827 22,350 39,855 53,041 64,188
South Carolina

Inventory 6,847,346 6,172,820 5,847,965 5,736,068 7,920,412 7,231,121 6,300,975 5,350,003

Growth 378,385 477,621 511,891 534,246 185,868 171,614 162,245 153,720

Removals 455,573 535,008 542,232 550,102 215,152 269,985 267,981 259,330
Tennessee

Inventory 2,287,755 2,536,826 2,887,667 3,196,442 11,961,729 14,265,739 16,015,192 17,181,705

Growth 86,345 102,264 112,369 119,505 468,075 475,538 485,731 492,104

Removals 39,899 63,077 77,350 87,637 152,154 254,158 327,796 392,251
Texas

Inventory 6,581,405 6,455,967 6,169,308 5,864,068 4,706,024 4,839,952 4,616,918 4,217,720

Growth 488,147 550,616 557,048 542,863 199,140 186,151 179,042 171,793

Removals 460,650 581,073 590,091 577,353 140,280 198,378 215,427 222,544
Virginia

Inventory 5,927,299 6,273,832 6,580,457 6,816,361 16,596,601 17,098,032 16,896,282 16,240,629

Growth 296,039 362,832 391,311 412,261 476,710 464,193 460,817 453,962

Removals 235,326 327,960 365,905 389,090 325,476 460,507 512,606 546,978
South

Inventory 87,988,472 88,278,902 89,192,948 90,263,877 117,517,878 120,848,843 118,332,649 112,942,531

Growth 5,794,378 6,979,535 7,456,613 7,719,626 4,136,540 3,928,500 3,851,918 3,772,011

Removals 5,444,878 6,964,420 7,387,400 7,619,287 2,921,684 4,018,341 4,323,150 4,490,047
30 APRIL 2000
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in the beginning of the projection period
(see growth trend in Fig. 4) by using a
logarithmic trend.

We assumed a 50 percent increase in
forest industry pine plantation growth
rates over the FIA-based data during the
projection period. A 25 percent increase
was assumed for nonindustrial planta-
tions. Other SOFAC growth and yield
analyses have suggested that such
growth increases should be attainable
(5). This growth rate change is applied
with a logarithmic function over time so
that most of the increase is experienced
in the first half of the projection. The
growth rate change is assumned to affect
all age classes.

The largest management-type transi-
tions in timberland in the South have
been the increased acres of pine planta-
tion and the corresponding decrease in
natural pine acres. Pine plantation acres
were assumed to increase from 1993 to
2000 based on baseline rates, but they
were held constant from that point for-
ward at about 26 percent of the private
land base. Acres were removed from
natural and mixed pine types based on
their relative abundance in the subre-
gion. Together, these assumptions imply
that total timberland acreage is constant
quring the projection period.
INTENSIVE MANAGEMENT

Recent data suggest that large gains
in plantation groewth can be realized
through the use of fertilization and her-
bicide treatments {5). As an example of
how the model could be used to examine
timber supply issues, an alternative in-
tensive management scenario was de-
veloped. The implicit demand shifts cal-
culated in the baseline scenario were
applied in this scenario. The model was
used to estimate the price and harvest
consequences of altering plantation man-
agement relative to the baseline, assum-
ing the same demand as the baseline run.

Industry plantation growth rates were
increased to 75 percent higher than cur-
rent FIA rates by the end of the projec-
tion period; nonindustrial plantations
were assumed to show 37.5 percent
greater annual growth. Plantation acres
increased from 20 to 36 percent of the
private timberland base from 1993 to
2020 using 1993 RPA trends. The in-
crease in growth rates will have an im-
mediate effect on inventory, but the
changes in acreage beyond the year
2000 only begin to influence supply by
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Figure 11. — Baseline hardwood harvest shifts by state.
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Figure 12. — Baseline hardwood harvest shifts by survey unit, 1993 to 2020.

the end of the projection period. Given
that both scenarios are based on the
same demand trend, increased supply
implies prices should be lower and har-
vest higher in the intensive management
scenario relative to the baseline.

RESULTS

The state-level inventory results are
shown in Table 1. All of the results re-
flect private inventories only. Figure 4
shows the Southwide softwood inven-
tory resuits. An increase in plantation
acres and a 50 percent (25%) increase in

FOREST PRODUCTS JOURNAL VoL. 80, No. 4
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industry (nonindustrial private forest
(NIPF)) plantation growth rates largely
offset the 40 percent increase in harvest.
Figure 5 shows the increasing harvest
and inventory trends as indices along
with the price and demand trends that
are consistent with the harvest assump-
tion. Since harvest is increasing faster
than inventory, there is upward pressure
on prices, which more than double in
real terms by the end of the projection.
Most of the harvest and price increases
occur in the 1990s with only a 35 per-
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Figure 13. — Southwide softwood baseline and intensive management equilibrium

projection.

cent increase in real prices from 2000 to
2020. Increasing harvest rates even with
higher prices during the last two decades
of the projection correspond with an im-
plicit 30 percent demand increase.

Figure 6 shows the movement of soft-
wood harvest among states during the
projection period. These figures are the
sum of detailed survey unit and owner-
ship inventory data available from the
model. Given the growth assumptions
for plantation acres and yields, those
states with the largest concentrations
of industry plantations (Georgia and
Florida) had the largest harvest in-
creases. States that had less favorable
growth/drain ratios based on the last
available survey, for example Louisiana,
lost harvest relative to other states.

These state projections mask signifi-
cant within-state variation. Figure 7
shows that the predominate softwood
harvest trend is toward coastal plain
plantations and to regions with relatively
favorable growth/drain ratios (e.g., Ten-
nessee and Arkansas). The shading of
the map indicates whether a region is
losing, maintaining, or gaining relative
regional share of softwood harvest.
Those regions shown in large cross-
hatching (labeled 3, Fig. 7) had supply
curves that were shifting out at about the
same rate as the regional average. The
lighter areas (1 to 2) had lower inventory
increases, the darker areas (4 to 5) had
higher inventory increases. Some of
these areas have very small softwood re-
sources (e.g., the Mississippi Delta re-
gion), and so the percentage increases

32

may be misleading in terms of region-
wide significance as shown in Figure 6.
The South Carolina figures are biased by
the high mortality and subsequent low
net growth associated with Hurricane
Hugo.

Figure 8 reveals that plantations soon
become the dominant source of pine
harvest. By the year 2004, less than half
of softwood harvest comes from natural
stands. The trend continues so that by
2020, over two thirds of softwood har-
vest comes from plantations.

The supply situation for hardwoods is
significantly different. Based on the lat-
est FIA statistics, hardwood growth ex-
ceeds harvest by about one-third. Using
the logarithmic trend, however, harvest
increases by 34 percent in the first 3
years of the projection, which appears
consistent with recent production and
tax data. Hardwood growth declines
slightly during the projection due to the
loss of hardwood and mixed pine acres
and a younger average stand age result-
ing from increased harvesting. While
the growth rate relative to inventory is
higher in young stands, the total volume
of growth per acre is smaller.

The juxtaposition of the increasing
harvest trend and the flat inventory (Fig.
9) lead to higher hardwood prices (Fig.
10), with real prices more than doubling
by the end of the projection. Given an
inelastic aggregate hardwood supply
curve that remains relatively stable dur-
ing the projection, the price and demand
trends are driven by the harvest increase.
Figures 11 and 12 show that harvest is
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shifting out of coastal plain areas into
the Piedmont regions, Tennessee, and
the Ozarks.

While a likely short-run response to a
scarce softwood supply situation is in-
tensive management, this is less feasible
for hardwoods. Hardwoods are predom-
inantly owned by nonindustrial owners,
often for non-timber objectives. Inten-
sive hardwood plantation silviculture is
in its infancy and is unlikely to have an
impact in the next 10 to 15 years except
as a strategically located resource for a
few forest products firms. The economic
response to increasing hardwood prices
is likely to be two-fold. If intensive soft-
wood culture successfully increases
pine inventories, there is likely to be a
reversal of the historical trend to invest
in technologies to substitute hardwoods
for pines in southern pulpmills. Further,
as hardwood prices increase, the viabil-
ity of importing fiber or pulp becomes
stronger. Both of these responses have
the potential to ameliorate hardwood
price increases by reducing domestic
harvest.

Figure 13 shows the market impacts
of substantially increasing plantation
growth on a plantation acreage base that
is assumed to continue expanding after
2000. The same demand trend applied
to the faster growing softwood resource
leads to lower prices and higher harvest
levels, especially at the end of the pro-
jection period. Real prices increase only
about 15 percent after the 1990s and
then decrease as the new plantation
acres affect supply. All of the trends to-
ward increased dependence on planta-
tions were accelerated in these scenar-
ios, with plantation-abundant states
gaining slightly more harvest and har-
vest from natural stands declining faster
relative to the baseline.

CONCLUSIONS

SRTS is a partial equilibrium market
simulation model that can be used to an-
alyze various forest resource and timber
supply situations. It uses a biological in-
ventory projection model and a conven-
tional supply/demand framework to
project future timber prices and invento-
ries given exogenous assumptions about
land area and demand. The model facili-
tates sensitivity analysis of results to
changes in price and inventory respon-
siveness, area and growth trends, har-
vest allocations, or other factors.
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The SRTS scenarios described herein
imply that the intensive and extensive
margin of pine plantation management
will be the key factor determining the fu-
ture of softwood timber supply in the
South. While this version of the model
doesn’t predict the management re-
sponse, it does show the spatial implica-
tions of various scenarios. With industry
pine plantations being concentrated in
the coastal plain, and hardwood harvest
shifting to the Piedmont, it is clear that
the regional dynamics imply different
land use and policy implications for dif-
ferent subregions of the South. These
are the types of issues that SRTS was
meant to address. It has been linked to
both TAMM and the Global Trade
Model to allow interaction with national
and global markets, while providing re-
gional detail.

The model has also been used to ex-
amine implications of local impacts
(i.e., hurricanes, mill expansions, chip
mills) in a way that recognizes local for-
est inventory characteristics and the in-
tegration of markets. The scenarios ex-
amined here treated the South as one
competitive market. The model can be
used to run subregions independently, or
to allow only partial adjustment of har-
vest between subregions or owners.

There are several weaknesses in the
simple approach described here. The
empirical basis of the model implies that
historic relationships are assumed to
hold for the projection period. While
this may be reasonable for short- to in-
termediate-run projections, it becomes

less defensible for projections beyond
20 years. For example, use of inventory
as the sole supply shifter implies that
historical relationships between harvest
and total inventory will hold in the fu-
ture. In areas with dramatic changes in
land use, such as urbanization, historical
relationships are not likely to hold. Fur-
ther, the age class distribution of the
inventory is not used in the regional
equilibrium. Management intensity is
currently exogenous to the model.
While it would be relatively simple to
develop a normative profit maximizing
approach to modeling management in-
tensity, there is little empirical work
available to characterize observed re-
sponses. This version of the model does
not separate products within species-
groups. A revised version of the model
is being developed that specifically ad-
dresses the impact of land use, manage-
ment intensity, and inventory character-
istics on subregional supply.

Current work on SRTS is focused on
the multi-product version and linkages
to land-use change models of the South.
These modifications should better re-
flect changes in the extensive margin
of timberland and the dynamics at the
interface of the urban and agricultural
sectors. SRTS has been used to disag-
gregate the national RPA projections
within the South and has been adopted
for strategic analysis by several forest
industry firms. The model is being con-
tinually updated to address specific is-
sues or to reflect more recent data. The
current version, however, provides a
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useful first step in determining the spa-
tial implications of various local, re-
gional, and global policy questions.
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