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Diagram 1: Oil supply in the United States. AbapTep FrRoM EIA PETROLEUM SUPPLY ANNUAL (2002) VOL.I.

in terms of frequency and intensity, and record hurricanes in terms of frequency and
intensity.

Woody biomass production and utilization create markets for wood and wood waste
that may provide forest landowners with incentives to keep their land in forests. The
more markets that can be developed and enhanced to help make working forests
more profitable, the more likely forestland will be maintained. While some opponents
of wood energy fear that increased biomass utilization will further deplete the na-
tion’s forests, the opposite may actually be true. If biomass projects involve sustain-
able management and harvesting of wood resources, they may help reduce or prevent

the fragmentation and loss of forests.

1.2 GROWING ENERGY DEMANDS AND SECURITY

Another major concern facing the U.S. is energy security. While the annual per capita
energy consumption has actually been decreasing in recent years, most likely due to
new energy efficient technologies such as compact fluorescent light bulbs and more
efficient technology, total demand is on the rise. The total annual energy consump-
tion in the U.S. increased from about 89 quadrillion Btu in 1994 to 100 quadrillion
Btu in 2004 (U.S.DOE, 2005). The current U.S. population is approximately 304 mil-
lion and projected to reach 325 million by 2015. Some project that by 2030, con-
sumption will have increased 15 percent and Americans will consume just over 118
quadrillion Btu annually (U.S. DOE, 2008). During the next twenty-five years, it is
estimated that the U.S. will need to build at least 1,200 new 300-megawatt (MW)
power plants to meet growing electricity demand (Malmsheimer et al., 2008).

Currently, about 85 percent
ofthetotalenergy consumed

nationally comes from fossil
fuels, 7 percent from renew-
able energy sources, and 8
percent from nuclear power.
Biomass provides approxi-
mately 3 percent of all ener-
gy consumed in the U.S. and
is the country’s single largest
source of renewable energy
(U.S. DOE, 2005). Woody
biomass accounts for ap-
proximately 59 percentof all
biomassenergyconsumedin
the U.S. (U.S. DOE, 2008a).

So where does the U.S. get
the majority of its energy?
Nearly 60 percent of crude
oil is imported from Cana-
da, Mexico, Saudi Arabia,
and Venezuela (Diagram 1).
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The U.S. depends on oil for
everything from transporta-



tion of goods to running farming equipment. Because of this de-  Figure 2: Wildland-urban interface, the space where de-
veloped and forested lands meet, pose challenges to manag-

endency, the U.S. isvulnerable to oil supply disruptions and price v
P Y PPYY P P ing forest fuel loads. ProTo courTESY OF LARRY KORHNAK.

increases. While predictions vary, most estimates suggest that
global peak oil production will occur sometime between now and
twenty years from now, and as scarcity increases, it will drive up
cost(Science Daily, 2007). In addition, the factthatmuch of the oil
used in the U.S. today comes from politically unstable regions or

those with contentious relations with the U.S. makes oil resources
even lessreliable.

TheU.S. usesmorethan 1,100 million short tons of coal each year,
the majority ofwhich comes from Wyomingand WestVirginiaand
is shipped all over the country by train (U.S. DOE, 2008b). Most
natural gas comes from Texas, Wyoming, and federal offshore
drilling (U.S. DOE, 2008c). While coal and natural gas are readily
available domestically, the finite nature of fossil fuels means that

eventually their supplies will dwindle and they cannot be count- ) ) . )
Figure 3: Reducing fuel loads in forests lessens the severity
K . OfW//dﬁreS. PHOTO COURTESY OF ARTHUR ALLEN, U.S. FIsH AND
changearehelping promptatransition to renewableenergysoon- i oure service.

ed on as a sustainable source of energy. Concerns about climate

erthan later.

In an effort to increase energy security, the U.S. is working to im-
prove the efficiency, sustainability, and reliability of energy gen-
eration, distribution, and consumption. It has begun to harness
local resources as away to increase the security of the energy sup-
ply, reverse fossil fuel dependency, and improve the trade balance.
With consumption increasing, a limited domestic supply of fossil
fuels, and increased concerns about global warming and loss of

forests, woody biomass may provide aviable alternative.

1.3 WILDFIRE AND FOREST HEALTH

Years of fire suppression have left many U.S. forestlands dan-

gerously overstocked. With the rapid expansion of the wildland-urban interface in
some regions, the need for fire hazard reduction has become increasingly important.
Wildland-urban interface is defined as any area where increased human influence
and land use conversion are changing natural resource goods, services, and man-
agement (Macie and Hermansen, 2002). In the interface, homes are often located
in or adjacent to heavily forested areas that can be prone to wildfire. Wildfires are
expensive to fight, cause billions of dollars each year in damage to both the natural
and built environment, and can negatively affect wildlife habitat as well as air and
water quality. Overstocked forests may also be more susceptible to insect infestation
and disease.

Because of this, natural resource managers are faced with the enormous task of en-
hancing, restoring, and maintaining forest health on both public and private lands.
This often involves the removal of small-diameter, low-quality woody material. If mar-
kets exist, it can be harvested for other uses. According to a recent study, about 8.4
billion dry tons of vegetation have been identified nationally for treatment, yet due to
accessibility limitations, recovery limits, and the merchandising of some of this wood
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for higher value products, only 60 million dry tons of fuel from treatment thinnings
can actually be removed annually (USDA and U.S.DOE, 2005). Approximately 80
percent of this material would be removed from private forestland and the remaining
20 percent from public forests. By creating new markets for wastewood and debris
from thinning, woody biomass utilization may help public agencies and private land-
owners pay for management activities that can help reduce the risk of wildfire and

increase forest health and resilience.

1.4 CHANGING FOrREST ECONOMY

Another driver of overstocked and unhealthy forestland in the U.S. is changing for-
est markets. Globalization has made it easier for countries to compete for global
resources. As a result, forest industry, in an effort to provide the highest return for
shareholders, has largely sold off its forestland in the U.S. Plantations in the south-
ern hemisphere, primarily New Zealand, Australia, Chile, and subtropical regions of
southeastern Brazil, with climates that support high levels of wood fiber production
on very short rotations, combined with low labor and other social costs, are much
more productive and less expensive than North American forestlands and plantations
(Franklin and Johnson, 2004). Plantations and mills have moved south. Pulp markets
used to create demand for the small diameter timber removed during thinning opera-
tions. However, as demand decreases due to this shift south, scheduled thinnings are
often delayed or forgone. This delay often leads to overcrowded stands, poor forest
health, and susceptibility to catastrophic fire, insects, and disease.

As we move into a more globalized economy, heavily forested, rural, and wildland-
urban interface areas face new challenges to provide jobs and income from forestry.
Thinned trees and pine plantations support the pulp and paper industry, particularly
in the southern U.S. Globalization is squeezing the industry and shifting markets in
some areas. Once reliable forest products markets are less reliable or non-existent.
U.S. pulpwood markets, for example, once thrived, with the South supplying more
than 70 percent of the nation’s pulp needs. Because pulp and other highervalue forest
products can be produced faster and cheaper in the southern hemisphere, in many
cases, forestindustry has largely divested their U.S. holdings (land and infrastructure)
and moved to South America (Best, 2002; Franklin and Johnson, 2004). Some people
are concerned about how increasing the use of wood for energy and biobased prod-
ucts might influence competition and thus prices for wood.

Fragmented, parcelized landscapes resulting from development are also changing the
forest economy in the U.S. by making timber harvesting less profitable (Sampson and
Decoster, 2000). Small individual tract sizes as well as small noncontiguous patches
of forestland lead to diseconomies of scale not only in the harvesting operation but
also in management, planning, and marketing of products. Small tracts frequently
yield smaller volumes, which are often unable to offset the high costs associated with
transportation, capital investment, and operation expenses (Shaffer, 1992). Markets
for woody biomass may provide value to material previously thought to be non-mer-
chantable. This additional value may make smaller tracts of forestland more profit-
able.



1.5 SuMMARY AND CONCLUSION

New markets for woody biomass could potentially strengthen the demand for small
diameter timber, reduce wildfire risk, reduce the atmospheric carbon and other green-
house gases released into the atmosphere, and promote domestic energy security.
New opportunities are emerging for utilizing sustainably produced woody biomass
from forest enhancement, restoration, and maintenance activities. Additionally, uti-
lizing woody biomass for energy and other bioproducts can help promote manage-
ment to enhance forest health, reduce the risk of wildfires, and mitigate the potential
effects of climate change. While woody biomass has the potential to address some
of the challenging issues facing the U.S., it remains important to carefully weigh the
costs and benefits. See chapter 4, “Implications of Producing and Using Woody Bio-
mass” for information on the advantages and disadvantages of using wood for en-
ergy and other bioproducts.
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