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The use of woody biomass for the production of domestic bioenergy
to meet policy-driven demands could lead to significant changes in
the forest resource. These impacts may be limited if woody biomass
from forests is defined as only the residues from logging. Yet, if
only residue is used, the contribution of woody biomass to a renew-
able energy portfolio will also be limited. As the definition of woody
biomass is expanded, the impacts on the forest resource increase,
as does the contribution of woody biomass to the renewable portfo-
lio. A combination of markets and policies will determine the extent
to which woody biomass can be used to meet renewable electricity
requirements. This article develops two hypothetical demand sce-
narios based on the use of woody biomass in renewable electricity
generation and uses these scenarios in a model of timber supply in
the U.S. South to evaluate the effects on both timber markets and
forest resource sustainability. The demands for woody biomass are
met by a combination of residues from logging on private forests
and increased harvest of pine pulpwood. We identify the dynamics
of key characteristics of the southern forest resource, including for-
est type and age class distributions that vary under these demand
scenarios.
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176 R. C. Abt and K. L. Abt

INTRODUCTION

Recent recognition of carbon’s role in climate change and a national security
interest in reducing dependence on offshore oil has intensified interest in
renewable energy and increased the focus on woody biomass as a poten-
tial source. Current state-level renewable energy portfolio standards (RPS)
and federal renewable fuel standards (RFS) include woody biomass as a
feedstock, but have varying definitions of qualifying woody biomass. Most
studies into the sustainability of using wood for energy have focused on,
or have at least limited their discussion to, the use of residues from logging
and manufacturing (Perlack et al., 2005; Gan & Smith, 2006, 2007; Energy
Information Administration (EIA) 2007, 2009a, 2009b; Biomass Research and
Development Board 2008; Perez-Verdin et al. 2009; Southeast Agriculture and
Forestry Energy Resources Alliance 2009; Creech, Metzger, Putt Del Pino,
& Wilson, 2009). If woody biomass for energy is limited to residues, the
amount of energy that can be produced will be limited by the production
level of the current industry (Galik, Abt, & Wu, 2009), and the impact on
the sustainability of the resource may be small. If woody biomass for energy
can come from standing timber inventory, the energy potential from wood
increases. Energy demand would affect timber markets by competing for
wood with existing industry and increasing income for forest landowners.
Higher harvests reduce short run inventories while higher prices induce
increased planting which increases long run supplies. A discussion of the
various bills under consideration and the differences in woody biomass
definitions can be found in Campbell (2009) and Bracmort and Gorte
(2009).

Most previous analyses of woody biomass supply do not address the
impacts of including standing timber harvests as woody biomass. These stud-
ies assume constant harvest levels with a high and constant level of residue
utilization. We use the Subregional Timber Supply Model (Abt, Cubbage, &
Abt, 2009) and two hypothetical timber and woody biomass demand sce-
narios to model the impact of wood-for-energy under differing assumptions
regarding timber markets, timber inventories, bioenergy demands, alternative
compliance price, residue utilization, and the recession.

This article investigates the consequences of accelerated biomass
energy demands from two hypothetical RPS policies. These policies are
converted into hypothetical woody biomass demand scenarios: (a) a high
initial contribution of woody biomass to renewable energy derived from
Creech et al. (2009) which implies that wood could contribute 21% of total
new renewable energy by 2015 and 15% by 2025; and (b) a lower initial
contribution derived from EIA (2009a, 2009b) analyses which imply that
wood could contribute 20% of total renewable energy in 2012, rising to 27%
of total renewable energy by 2025. The demand scenarios are referred to as
“WRI” or “high initial demand” and “EIA” or “low initial demand” scenarios,
respectively. Our base scenario also includes a demand reduction from the
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Bioenergy and Sustainability 177

current recession of 30% from 2005 to 2009 and a rebound of the same
magnitude between 2010 and 2013. The energy demands are added to the
base demands, but no increases are assumed for the traditional industry, and
potential demand increases from federal renewable fuel standards and other
sources are not included. Key characteristics of the timber resource, such as
management type and age class distribution, are explored throughout the
projection period.

METHODS

This analysis used the Subregional Timber Supply (SRTS) model to charac-
terize the existing and projected timber inventories, supply, and harvest (Abt
et al., 2009). We developed two hypothetical demand scenarios for use with
SRTS that incorporated (a) the current recession and a possible recovery in
traditional wood using industries, and (b) use of woody biomass in renew-
able energy generation. Below we discuss the SRTS model and data as well
as the assumptions made in this analysis, followed by a detailed discussion
of the two alternative demand scenarios.

SRTS Model, Data, and Assumptions

SRTS combines economic resource allocation with biological growth to link
timber markets (price and harvest by product) with forest resource dynamics.
The model simulates the impact of market-level demand assumptions on the
subregional, ownership, and forest type components of the supply side of
the market. In this analysis, we vary the demand for woody biomass and the
utilization of residue for electricity production to ascertain the likely impacts
over time on pine pulpwood and sawtimber markets and the underlying
forest resource.

A demand scenario in SRTS consists of an elasticity assumption and a
time path of demand changes. For this application, a demand-price elas-
ticity of −0.5 was assumed with demand shifts derived from the scenarios
discussed below. Product supply is a function of product stumpage price
and inventory, with supply-price elasticity by product and owner set at
0.5 and supply inventory responsiveness for all owners set at 1.0 for this
analysis. The product price and harvest levels by product, subregion, and
owner are simultaneously determined in the market equilibrium calculations.
Although region-owner-product specific elasticities are not available, econo-
metric studies indicate that supply and demand price responses are inelastic
(Murray, 1995, Pattanayak, Murray, & Abt, 2002).

After using the market clearing price to allocate harvest to regions
and owners based on product inventory changes, a goal program allocates
product harvest across management types and age classes. The objective
function for the goal program is to harvest across management types and
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178 R. C. Abt and K. L. Abt

age classes for each owner/region to get the projected target removals mix,
while harvesting consistent with historical harvest patterns for a particular
region/owner. Inventory is adjusted from the starting inventory by subre-
gion, owner, species, forest type, and 5-yr age class by adding net growth
and subtracting the harvest estimated from the market model. Timberland
acreage is determined using an updated response surface from the Hardie,
Parks Gottlieb, and Wear (2000) land use model. This model includes
county level demographic forecasts which drive the urban-rural transition.
Rural land is then allocated between agricultural and timberland based on
relative returns. For these runs, agricultural returns were held fixed and
timberland responded to pine pulpwood prices. Forest type allocations
within timberland reflect the price responsiveness of plantations relative to
other forest types.

The basic SRTS inventory data consists of estimates of growing stock
inventory, growth per acre, removals, and acreage by subregion, species
group, ownership, forest type, and 5-yr age class. These data sets are pro-
vided by the USDA Southern Research Station Forest Service Forest Inventory
and Analysis group (FIA), see U.S. Forest Service (2009). The survey dates in
this analysis are Alabama 2008, Arkansas 2005, Florida 2007, Georgia 2008,
Louisiana 2005, Mississippi 2006, North Carolina 2006, South Carolina 2007,
Texas 2008, and Virginia 2007.

Demand Scenarios

Demand for woody biomass for renewable energy will depend on (a)
policies such as federal or state RPS and renewable fuel standards; (b)
economic and physical availability of alternative sources of renewable
energy such as wind and solar; (c) economic and physical availability of
alternative sources of biomass—such as energy crops, crop residues, and
municipal waste; and (d) the alternative value of woody biomass for carbon
storage or use in traditional industries. In the scenarios below, we do not
address the impacts of fuel standards, we take as given existing assumptions
by EIA and Creech et al. (2009) on the physical and economic availability
of all other sources of renewable energy, and we do not address the value
of timber for carbon storage. Below we discuss the two scenarios which
include (a) recession and rebound in wood product demands, (b) woody
biomass demand deriving from two hypothetical demand scenarios, (c) a
residue utilization timeline, and (d) a hypothetical alternative compliance
price for renewable energy credits.

RECESSION AND REBOUND

Both scenarios include a representation of the current recession. We assume
a drop in demand for all wood products of 30% from 2005 to 2009, with

D
ow

nl
oa

de
d 

by
 [

N
or

th
 C

ar
ol

in
a 

St
at

e 
U

ni
ve

rs
ity

] 
at

 1
1:

28
 0

8 
A

pr
il 

20
13

 



Bioenergy and Sustainability 179

a rebound of equal magnitude occurring from 2010 to 2013. The recession
does not directly affect the renewable energy demands, but it does affect cur-
rent forest management, and thus influences timber supply for many years.
For example, the reduced demands delays harvest and reduces plantings,
which influences the age class distribution of the plantations and will affect
the prices and harvest quantities for 10–20 yr after the recession.

LOW INITIAL WOODY BIOMASS DEMAND (EIA)

Renewable woody biomass demands for the low initial scenario are derived
from an EIA report assessing the impacts of a proposed national RPS which
sets a renewable energy requirement for large electricity providers of 6% in
2012, increasing in steps to 25% in 2025, and staying at that level until 2040
(EIA, 2009a). In the U.S. South, there are four electricity regions addressed by
the EIA. We used the forecast biomass demands from SERC (Southeast), FLCC
(Florida), and TRE (Texas) to represent biomass demands for the Southeast
(EIA, 2009b). We used the alternative that includes full efficiency credits and
assumes that some of the renewable energy target will be met by purchas-
ing renewable energy credits from outside the South. The biomass demands
from EIA, however, include biomass from forests, agriculture, and munici-
pal sources. In order to determine the contribution of wood to renewable
energy, we used the assumption that 30% of biomass will come from forests
in the Southern Bioenergy Roadmap (Southeast Agriculture and Forestry
Energy Resources Alliance, 2009). This is an important assumption, and
one we examine by doubling the woody biomass demand in the sensitivity
analysis reported below.

These demands, given in billions of kilowatt hours, were converted to
demands for green tons of woody biomass by assuming 9 million BTU/green
ton, 3412 BTU/kWh, and a 26.25% wood efficiency in energy production.
This results in assumed demands of 1.44 million green tons per billion kilo-
watt hours. For this scenario, wood is assumed to supply 16 bb kWh in
2012, 38 bb kWh in 2025, and 45 bb kWh in 2028. The resulting green tons
of demand increase are shown in Table 1.

HIGH INITIAL WOODY BIOMASS DEMAND (WRI)

An alternative demand scenario is based on a different renewable portfolio,
which assumes that woody biomass can supply 21% of all renewable energy
needs in the South in the near-term and 15% of renewable energy needs in
the medium-term (Creech et al., 2009), but with different total energy and
renewable demands than are used by EIA. This analysis specifically labels
the woody biomass contribution as “Forestry Residue.” We set the near-
term at 2015, and the medium-term at 2028. This results in woody biomass
contributing to 7 b kWh in 2010, 21 b kWh in 2012, and 45 b kWh in 2028.
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Bioenergy and Sustainability 181

We used this information to develop the demands shown in Table 1. Again,
we also modeled a wood demand level that was twice the Creech et al.
(2009) level of demand.

RESIDUE UTILIZATION AND AVAILABILITY

A key component of the demand scenarios includes the assumptions made
about residue utilization and availability. The estimated distribution of pine
and hardwood residue in 2006 assuming 100% utilization across the South is
shown in Figure 1. In our high utilization scenario, we assume that current
residue utilization is low (4%) in 2006 and rises to a 66% average across all
harvests by 2025. We then examine a moderate residue utilization scenario
that begins at 2% and assumes that 33% utilization is possible by 2025.

Previous studies have assumed that residue can be utilized at rates up
to 65% in the short term. Utilization is the proportion of residue left on the
ground using current harvesting technology that are expected to be delivered
to an energy producer. High levels of utilization in the literature are often
based on stand level tests of chipping and gathering technology in pine
plantations. In our analysis, assuming that 65% is available south-wide means
that on average, every harvest must yield residue at this level of efficiency.
To reach a level of 33% would require meeting this standard on one-half of
all private harvests in the South.

One reason why all harvests are not likely to be used to produce residue
is that not all stands will be within a feasible haul distance from an energy
plant. Given that residues only provide about 20% of the volume that round-
wood harvest provides, it would take residue harvest from five times as many

FIGURE 1 Estimated logging residue per acre of timberland by the Forest Inventory and
Analysis (FIA) survey unit in 2006.
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182 R. C. Abt and K. L. Abt

harvested acres if only residues were used. Thus, the haul radius required to
include sufficient residues could be significant. At an estimated hauling cost
of $0.13/ton mile, a 40-mile haul distance would eliminate a $5/green ton
on-site price differential between residue and roundwood.

Dependence on residues also causes strategic location problems since
locating near concentrations of residues requires locating near concentrations
of traditional wood users. For pine, these are likely to also be areas with high
roundwood prices (Galik et al., 2009). Higher roundwood prices, restrictions
on the use of roundwood, and policy incentives could lead to higher residue
utilization; the key question for the next decade is the timetable and ultimate
utilization that will be observed. We tested the impact of these assumptions
in the sensitivity analysis described below.

ALTERNATIVE COMPLIANCE PAYMENTS

Most renewable energy portfolio standards include some mechanism to
ensure that renewable energy prices stay below some prescribed level. One
mechanism, the alternative compliance price (ACP), sets a cost per MWh
that a utility can pay rather than meet renewable portfolio standards. A util-
ity will use wood to produce electricity only when the cost of providing
non-renewable electricity plus the ACP is greater than the cost of producing
electricity from wood. Otherwise they would choose to pay the ACP and pro-
vide non-renewable electricity. For example, with an ACP set at $25/MWh
and using published costs and a current stumpage price of $9.50/green ton
(Timber Mart South, 2012) utilities would choose to pay the ACP rather than
produce wood-based electricity. If the ACP were $50/MWh, however, the
stumpage price could more than triple and wood-based electricity will still
have a cost advantage.

IMPLEMENTING SUPPLY AND DEMAND SCENARIOS IN SRTS

The impact of bioenergy demand on the stumpage market is illustrated in
Figure 2. Suppose that biomass demand net of residue utilization shifts the
demand curve for pine pulpwood from D1 to D2. Since biomass demand is
assumed to be non-price sensitive in the short run, this is a parallel shift in
the demand curve. The size of the demand shift at current prices is H4 –
H1. Given the inelastic (more price response than harvest response) nature
of timber markets, this shift raises price from P1 to P2 and only increases
harvest from H1 to H2. Demand for traditional products has not increased, so
at price P2 the traditional industry only demands quantity H3. The biomass
harvest quantity is H2 – H3, which represents an H2 – H1 increase in harvest
and an H1 – H3 displacement of the traditional industry.

If supply, which is assumed to shift with inventory, is increasing
(decreasing), then the amount of displacement decreases (increases). For
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Bioenergy and Sustainability 183

FIGURE 2 Subregional Timber Supply (SRTS) stumpage market with biomass demand.

the first 15 yr of the projection, the current age class distribution is the key
factor affecting product supply. After 15 yr, the planting induced by higher
prices begins to affect supply and reduce displacement. In SRTS, log-linear
constant elasticity curves are used and supply is represented by 98 individ-
ual region-owner supply curves. Harvest shifts among regions and owners
depend on aggregate demand and region-owner-product inventory changes
over time (Abt et al., 2009).

RESULTS

The results show that relatively small changes in the assumptions regard-
ing residue utilization and the rate at which woody biomass is assumed to
supply electricity can have dramatic differences in the impact on the forest
resource. As expected, the higher initial demand scenario (WRI) leads to
larger impacts on the resource. Due to the limited ability of forest supply to
change in the short run, market impacts are very sensitive to the timing of
the demand increase relative to the utilization of residues. Below we discuss
the detailed impacts of our demand scenarios on (a) prices, inventory, and
harvest of pine; (b) land use and management type; and (c) pine plantation
age class distributions. We also provide a sensitivity analysis of the effect of
changes in consumption and residue utilization on the provision of wood for
energy.

Prices, Inventory, and Removals

The results for price, inventory, and removals from the base run, as well as
the low initial (EIA) and high initial (WRI) woody biomass demand runs are
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184 R. C. Abt and K. L. Abt

(a) (b)

(c) (d)

(e) (f)

FIGURE 3 Southwide price, removal, and inventory changes from 2006 to 2031 for pine
pulpwood and pine sawtimber for the base, low initial demand (EIA), and high initial demand
(WRI) scenarios: (a) base scenario—pine pulpwood; (b) base scenario—pine sawtimber; (c)
low initial demand (EIA) scenario—pine pulpwood; (d) low initial demand (EIA) scenario—
pine sawtimber; (e) high initial demand (WRI) scenario—pine pulpwood; (f) high initial
demand (WRI) scenario—pine sawtimber.

shown in Figure 3 for pine pulpwood and pine sawtimber. Also included in
these runs, but not displayed here, were hardwood pulpwood and hardwood
sawtimber. By assumption, none of the alternatives changed the demands
for these products—woody biomass demand was assumed to come from
residues (from all product harvests) or from pine pulpwood, if necessary.
Pine sawtimber response is illustrated because changes in consumption of
pine pulpwood change the inventory available for pine sawtimber in subse-
quent years. Thus, increased harvest of pulpwood will reduce inventory in
pine sawtimber, leading to increases in price and decreases in harvest of that
product, ceteris paribus.
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Bioenergy and Sustainability 185

Figure 3 shows the impact of the recession on all three demand sce-
narios. The initial price and harvest effects in the biomass scenarios are
ameliorated by the decrease in wood demand during the recession. Under
the base scenario, little change is projected for pine pulpwood prices after
the recession, while pine sawtimber price stays low even after removals
return to near pre-recession levels. The reduced demand during the reces-
sion allowed inventories to accumulate, thus reducing future prices in a
constant demand scenario.

The low initial demand (EIA) scenario results in recovery of the
pulpwood market by 2012, the 1st yr of the hypothetical policy, where prices,
inventory and removals are all at or near pre-recession levels (Figure 3c).
After that, pulpwood prices continue to rise with the demand increases due
to the policy. Under the assumptions of moderate demand and moderate
residue use, pulpwood prices will not reach the alternative compliance price
during the projection. There is little impact of this scenario over the base
scenario on pine sawtimber markets (Figure 3d).

The high initial demand (WRI) scenario has larger impacts on the mar-
kets, both because the impacts occur sooner and because the demands
reach slightly higher levels at the end of the projection (138 million green
tons compared to 130 million green tons). Because the consumption of
woody biomass exceeds the supply of residues available in the early years,
pulpwood demand increases, resulting in large price increases accompa-
nied by smaller harvest increases. The harvest increases lead to inventory
declines (Figure 3e) and inward supply shifts which increase the proportion
of biomass coming from displacement of traditional wood-users. This sce-
nario affects the pine sawtimber market by reducing the inventory, and thus
raising prices and harvest over the base scenario, although price remains
below the pre-recession level (Figure 3f). The higher pulpwood prices also
lead to increased planting which increases supply and reduces prices toward
the end of the projection.

If the ACP is $25/MWh and all costs except stumpage are held constant,
these projected prices would favor paying the ACP for both the WRI and
EIA scenarios. If the ACP is $50/MWh, however, and all non-stumpage costs
are held constant, these projected prices would favor the use of wood for
energy for both WRI and EIA scenarios.

Land Use and Management Type

The base scenario (Figure 4a) shows that the recession decreases timberland
acres as timberland prices decrease. Agricultural prices were assumed con-
stant, so the decline in timber prices provides an incentive to convert
timberland. The rebound after the recession favors the more price respon-
sive plantation component of the forest. Urbanization, however, continues to
reduce timberland acres by the end of the projection, where total timberland
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(a)

(b)

(c)

FIGURE 4 Southwide timberland area by forest type from 2006 to 2051 for the base, low
initial demand (EIA), and high initial demand (WRI) scenarios: (a) base scenario; (b) low
initial demand (EIA) scenario; (c) high initial demand (WRI) scenario.
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Bioenergy and Sustainability 187

declines from 160 to 141 million acres. Pine plantation acres decline from
about 40 million in 2006 to 38.5 million in 2051. We extended the projection
to 2051 to show the long-run land use market adjustments.

Land use in the low initial demand scenario (EIA; Figure 4b) follows the
pattern shown in pine pulpwood prices above (Figure 3c) during the early
years of the projection. Timberland increases after the recession as pine
pulpwood prices increase. Total timberland declines to 142 million acres in
2051, with pine plantations increasing from 40 to 44 million acres.

Land use is most volatile in the high initial demand scenario (WRI;
Figure 4c), corresponding to the volatile timber prices (Figure 3e). The high
initial demands, combined with the moderate residue utilization, lead to
higher pulpwood harvests and prices in the early years of the RPS, thus
increasing pine planting. These pine plantation acres do not affect inventory
for pulpwood harvest until 15 years after planting, at which time the increase
in inventory leads to price and acreage reductions. Total timberland declines
to the same level as in the base scenario (141 million acres), although with
considerably more acres in pine plantations (45.6 million acres in the high
initial demand scenario compared to 38.5 in the base scenario).

Pine Plantation Age Class Distribution

Figure 5 shows the age class breakdown of the pine plantation management
type of the three scenarios. The base run (Figure 5a) shows a recession-
induced reduction in the youngest age class (0–5 yr) in 2011, followed by a
rebound-induced increase in the youngest age class in 2016. As prices level
off, the acres in the youngest class stabilize, but the “bubble” of planting
from 2016 can be traced through subsequent years, ending with an addition
to the 16- to 20-yr age class in 2031. Similar bubbles can be seen in both the
low (Figure 5b) and high (Figure 5c) initial demand scenarios, corresponding
to the size of the increase in planting in the years following the recession.
In the base scenario, the average age of the plantation resource increases
during the recession and remains higher until the end of the projection. The
more intensive harvesting and planting from biomass demand for pulpwood
lowers the average age of the plantation resource.

Sensitivity Analysis of Consumption and Residues: Effect on Wood
Provision

For each (EIA and WRI) woody biomass demand scenario, we evaluated
the sensitivity of our assumptions regarding residue utilization and biomass
demands. In addition to the initial alternative discussed above, we ran the
model for scenarios with demands doubled and with residue utilization
halved. Figures 6 and 7 show the effects of these eight alternatives—two
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(a)

(b)

(c)

FIGURE 5 Southwide pine plantation age class distribution and average age from 2006 to
2031 for the base, low initial demand (EIA), and high initial demand (WRI) scenarios: (a) base
scenario; (b) low initial demand (EIA) scenario; (c) high initial demand (WRI) scenario.
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demand scenarios (EIA and WRI), two residue utilization levels (original and
halved), and two demand levels (original and doubled)—on the change in
sources of woody biomass feedstocks.

The low initial woody biomass (EIA) demand scenario discussed above
is shown in Figure 6a, where original demand and original residue utiliza-
tion results in biomass consumption that cannot be fully met using residues
alone, although between 2014 and 2024, residues can fulfill biomass con-
sumption. At the end of the projection (2031), residue meets more than
75% of total woody biomass for energy. Figures 6b–d show how doubling
biomass demands (whether from changing the percentage of biomass that
comes from wood, or changing the percentage of renewable that comes
from biomass) and/or halving residue utilization affect both the total harvest
quantity (pine pulpwood displacement + pine pulpwood harvest increase)
and the amount of new harvest (pine pulpwood harvest increase). Only
the original consumption-original residue alternative has residues exceeding
consumption for part of the projection with correspondingly small increases
in harvest and levels of displacement.

The high initial demand scenario (WRI; Figure 7) shows similar results,
with the original consumption-original residue alternative meeting 72% of
demand through residues at the end of the projection. In the other alter-
natives, residue provides from 18–36% of woody biomass used for energy
in 2031. The double consumption-half residue run leads to a net 40 million
ton increase in roundwood demand. In all of these runs, the mix between
biomass supply from harvest increase and from displacement of the tradi-
tional industry is driven by the inelastic nature of timber supply and the
state of the inventory. Early in these runs the additional demand for round-
wood leads to the expected doubling of price response relative to harvest
response, (supply price elasticity = 0.5) because Southwide inventories are
stable. The increased harvest leads to lower inventories, thus reducing the
harvest increases and increasing the industry displacement component. This
situation holds until the increase planting allows inventories to recover near
the end of the projection, which again allows the harvest response to play a
more significant role.

SUMMARY AND CONCLUSIONS

Assessments of the viability of wood for renewable energy in the U.S. South
have often been focused on the technical feasibility of full utilization of
residues and pre-commercial thinning (Perlak et al., 2005). This analysis
starts with the current timber market situation and a detailed accounting
of timber inventories by forest type, region, and ownership class (corporate
and non-corporate) on 49 FIA survey unit regions. We based our assump-
tions regarding the role of wood in the renewable energy portfolio on
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work by the Creech et al. (2009) and the EIA (2009a, 2009b). These studies
include assumptions about the contributions from bioenergy crops, agricul-
tural residues, wind, and solar. In the Creech et al. report (2009), these
alternative energy sources are assumed to reach their potential within the
decade. In the EIA reports (2009a, 2009b), these sources take longer to
develop. We built in the impact of the current recession on markets and
inventory and looked at the consequences of residue availability on markets,
land use, and age class distribution of the forest resource. These impacts will
depend significantly on the precise terms of the RPS—including beginning
year, renewable target, alternative compliance price, and the definitions of,
and incentives for, both agricultural and forestry biomass.

The rate and timing of residue utilization are key issues. If higher
pulpwood prices are needed to provide the incentive to increase utiliza-
tion, then roundwood market impacts will occur sooner. While higher
prices and policy incentives could expedite broad-scale utilization, our origi-
nal utilization assumption of a Southwide regional 66% utilization rate on
all harvests in 10 yr seems improbable. In the sensitivity analyses that
reduced the starting point and the ending level of utilization, we found
that residues can only meet 18–36% of woody biomass consumption at the
end of the projection. The results show that changes in the level of residue
utilization and the timing of demand increases can change the extent of
timberland, the mix of forest types, and the age class distribution of the forest
resource.

All of the demand and residue utilization scenarios considered affect
pulpwood markets. The inelastic nature of timber supply means that in the
short run the price consequences of increased demand are greater than the
harvest response. Higher prices lead to displacement of traditional wood-
using industry in the short run, while providing the incentive for more
intensive management, increase in forest acreage, and increasing residue
utilization in the longer run.

Our base run assuming constant demand after the recession is an artifi-
cial construct that allows us to isolate market impacts from biomass demand.
If, instead, we assumed that the traditional industry were in long-term
decline without biomass demand, some of what is characterized as dis-
placement in this study would be characterized as demand substitution. This
demand substitution would ameliorate falling prices for timber and subse-
quent reductions in forestland. Less logging residue would be available from
traditional harvests and lower pulpwood prices would lead to less incen-
tive to utilize residues. Alternatively, post-recession increases in demand
for paper, housing, cellulosic biofuels, or woody feedstock for European
energy markets would lead to increases in wood product demand. This may
increase residue availability but the resulting price effects could push wood
to alternative compliance prices even without significant bioenergy wood
consumption.
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