


Table 1: Approximate Price of Residential Heating Fuels in 2008

(ENERGY INFORMATION ADMINISTRATION 2008A).

Fuel Type Dollars per million Btu
Oil (residential) $22.42
Wood* $9.09
Natural Gas $12.40
Coal $8.03

*The price of wood for fuel can vary depending on several factors, includ-
ing the type of tree species. Energy Information Administration 2008a.

Figure 1: Fossil fuels, such as coal, may have non-economic costs
associated with them. PHoTo By LARRY KORHNAK, UNIVERSITY OF FLORIDA.

Environmental Impacts

Coal accounts for more than 57 percent of electrical
generation in the United States. It is a popular fuel
because of its abundance and low cost. However,
the type of coal that has been used traditionally is
also responsible for 93 percent of sulfur dioxide, 80
percent of nitrogen oxide, and 73 percent of carbon
dioxide emissions that come from the electricity in-
dustry. Proper emission controls and new technolo-
gies can reduce the environmental impacts of using
coal; yet, even with these improvements, emissions
from burning coal can contribute to acid rain, urban
smog, health problems, water pollution, and global
climate change. Coal plants can also contaminate air
and water with mercury, a toxin linked to a variety of
neurological disorders. The environment is also im-
pacted by the mining, processing, and transporting
of coal (Figure 2). Surface mining heavily disturbs the
land and contaminates the soils with heavy metals,
threatening nearby water quality (U.S. DOE, 2006b).
In some cases, coal is obtained through mountaintop

Figure 2: The mining, processing, and transporting of coal can
negatively impact the environment. PHoTo By LARRY KORHNAK, UNIVER-
SITY OF FLORIDA.

removal using explosives. This practice may detract
from the safety, aesthetics, and quality of life for local
communities (U.S. EPA, 2007a).

Natural gas creates fewer environmental impacts than
coal, producing about half the amount of carbon di-
oxide, less particulate matter and nitrogen oxides,
and negligible amounts of sulfur dioxide or mercury
emissions. However, natural gas produces methane,
a greenhouse gas that is twenty times more effective
than carbon dioxide at trapping heat in the atmo-
sphere, thereby contributing to climate change. Oth-
er environmental impacts associated with the drilling
and natural gas explorations are erosion, landslides,
and flooding (U.S. DOE, 2006b).

Biomass emissions can vary depending on the type
of wood and technology that is used. If wood is the
primary source for energy generation, very little sulfur
dioxide is emitted. Nitrogen oxide and carbon mon-
oxide are produced; however, emission levels of these
vary greatly depending on the combustion facilities.
The combustion of wood releases carbon dioxide into
the atmosphere, but through the cycle of growing
trees, using the wood, and replanting more trees, the
carbon dioxide is recycled from the atmosphere. As
long as trees are replanted at the same rate they are
harvested and used, they take in approximately the
same amount of carbon dioxide as is released during
combustion. Therefore, using wood for energy does
not contribute to climate change by adding more car-
bon dioxide to the atmosphere. Using wood as a fuel
source can also help reduce release of methane by di-
verting waste wood from landfills.

Possible negative effects of managing forests for en-
ergy production are the change in wildlife habitat
from periodic harvests and the decreased soil qual-
ity requiring the use of fertilizers (U.S. DOE, 2006b).
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These effects can be addressed with proper forest
management. For example, in order to ensure sus-
tainable forest management, some communities have
hired professional foresters to monitor the operations
that provide wood for a wood-fueled facility. In many
cases, the use of wood for energy can provide the eco-
nomic basis for maintaining land in forests. If land-
owners cannot afford to maintain forestlands, they
are frequently sold for housing developments and the
many benefits of forestlands are lost forever.

Jobs

The current lack of employment opportunities in the
rural United States is putting a burden on local econ-
omies, infrastructure, and the tax base. Using wood
for energy can provide important economic benefits,
such as local job creation, strengthening of forestry
markets, and reduction of the national trade deficit
(when the value of what we import is greater than the
value of what we export) (Energy Information Admin-
istration, 2007b). Through construction, operation,
maintenance, and support for bioenergy facilities,
rural communities have the opportunity for more do-
mestic jobs and increased local economic activity.

A study by the Renewable Energy Policy Project shows
that co-firing biomass in existing coal facilities tends
to offer more employment than coal-only opera-
tions. Furthermore, coal mining jobs are decreasing
as the industry becomes more automated (U.S. DOE,
2005).

According to the National Renewable Energy Labora-
tory, by 2020, more than 30,000 megawatts of bio-
mass power could be used nationwide. Approximate-
ly 60 percent of the fuel would come from energy
crops and 40 percent would be supplied from woody
biomass. This increase in biomass facilities could
support more than 150,000 U.S. jobs that could con-
tribute to the revitalization of rural economies (Singh
and Fehrs, 2001).

National Security

Fossil fuel energy sources are nonrenewable and
may not ensure a secure energy future for the United
States. More than half of our daily needs of oil and
petroleum products are imported each day. Increas-
ing demand and dependency on foreign energy sourc-
es could affect the nation’s economy by contributing
substantially to the trade deficit. Furthermore, na-
tional security could be affected because most of the
oil imported to the United States comes from politi-
cally unstable regions.

Facilities that use renewable sources of energy (e.g.,
biomass power plants) are typically small and geo-
graphically dispersed. They promote energy indepen-
dence and provide an infrastructure that is not easily
disrupted. Biomass resources can be derived from
any location that can support agricultural or silvicul-
tural production. Thus, biomass resources and facili-
ties can be located almost anywhere in the country,
broadening our resource availability and increasing
energy security (National Renewable Energy Labora-
tory, 2000).

Summary and Conclusion

Both wood and fossil fuels offer certain advantages
as fuels for energy production. While some fossil fu-
els under certain circumstances may be less expensive
and utilize traditional and familiar practices, wood
tends to be a more environmentally sound option.
In addition, using wood can help foster national se-
curity, introduce new markets for forestry, and cre-
ate local jobs. Because there is not enough wood to
provide all of our energy needs, we need to look at
a variety of sources and continued use of fossil fuels
in the near future. While wood may not be a feasible
or sensible option for every community, it may help
support efforts to promote more sustainable and lo-
cally generated sources of energy. In deciding how to
meet growing energy demands, each community will
need to carefully evaluate the advantages and disad-
vantages of a variety of energy options.

This handout was adapted from the following source
and used with permission.

Monroe, M. C., L. W. McDonell, and A. Oxarart.
2007. Wood to energy outreach program: Biomass
ambassador guide. Gainesville, FL: Florida Coop-
erative Extension Service, Circa 1526, University of
Florida.

References

Energy Information Administration. 2008. Coal news
and markets. http://www.eia.doe.gov/cneaf/coal/
page/coalnews/coalmar.html (accessed September
3,2008).

Energy Information Administration. 2006. Short-
term energy outlook. http://www.eia.doe.gov/emeu/
steo/pub/contents.html (accessed September 15,
2006).

WOODY BIOMASS DESK GUIDE & TOOLKIT



Energy Information Administration. 2007a. Heating
fuel comparison calculator. http://www.eia.doe.gov/
neic/experts/heatcalc.xls (accessed August 8, 2007).

Energy Information Administration. 2007b. Renew-
ables and alternate fuels, wood and wood waste.
http://www.eia.doe.gov/cneaf/solar.renewables/
page/wood/wood.html (accessed April 20, 2007).

Mitchell, John G. 2004. When mountains move.
National Geographic. http://www.nationalgeographic.
com/ngm/0603/feature5/index.html (accessed
March 21, 2007).

National Renewable Energy Laboratory. 2000. Bio-
power program: Activities overview. Biopower Fact
Sheet.

Northeast Sustainable Energy Association. 2001. Bio-
power. http://www.nesea.org/energy/info/biopower.
html (accessed August 21, 2006).

Power Scorecard. 2007. Electricity and the environ-
ment. http://www.powerscorecard.org/elec_env.cfm
(accessed July 29, 2008).

Singh, V. and J. Fehrs. 2001. The Work that goes into
renewable energy. Research Report. Washington, DC:
Renewable Energy Policy Project. 25 p.

U.S. Department of Energy, Energy Efficiency and Re-
newable Energy. 2005. A Consumer’s guide to energy
efficiency and renewable energy. http://www.eere.
energy.gov/consumer/your_home/electricity/index.
cfm/mytopic=10450 (accessed September 7, 2006).

U.S. Department of Energy, Energy Efficiency and
Renewable Energy. 2006a. Biomass program. http://
www1.eere.energy.gov/biomass/ (accessed August
17, 2006).

U.S. Department of Energy, Energy Efficiency and Re-
newable Energy. 2006b. Biomass program: Economic
growth. http://www1.eere.energy.gov/biomass/eco-
nomic_growth.html (accessed August 17, 2006.)

U.S. Environmental Protection Agency (EPA). 2007a.
Description on methane. http://www.epa.gov/meth-
ane/ (accessed April 30, 2007).

U.S. Environmental Protection Agency (EPA). 2007b.
Mercury and human health. http://www.epa.gov/
mercury/health.htm (accessed April 30, 2007).

Handout 1: Electricity Production: Comparing Wood And Fossil Fuel Feedstocks




