Energy at a Glance

Biomass for Energy

“Although it may make sense to get as much use out of timber scraps and garbage as
possible, growing trees with the intent of using them strictly for densified biomass fuel

does not make sense over the short- or long-term.’

Introduction

Biomass is considered a renewable organic material
that can be burned for energy. Main sources are wood
and leftover waste from wood processing, some crops
and crop waste, garbage like paper and yard waste,
and animal and human manure. The U.S. Energy
Information Administration (EIA) groups biofuels,
which were discussed separately in a previous policy
document,’” under the umbrella of biomass.

The focus of this analysis will be largely on wood-
based biomass, especially what the EIA defines as
densified biomass fuel-—which consists of com-
pressed and dried wood pellets and similar products.
Wood-based biomass fuel is the largest single source
of solid biomass energy in the United States.® Energy
from municipal solid waste products accounted for
only 8.9 percent of total biomass energy in the United
States in 2021.° Other countries, like Japan and sever-
al European nations, use more municipal solid waste
in their energy mix.'°
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Densified biomass fuel is often promoted as a “green’
replacement for coal in power plants. This is particu-
larly true in Europe; the European Union (EU) is the
world’s largest producer of wood pellets, constituting
46 percent of the world’s total production.!' The Unit-
ed Kingdom is the world’s largest consumer of wood
pellets, burning 21 percent of the global supply.'? Of
that portion, 75 percent are imported from the United
States."

The United States is a net exporter of wood pellet
fuel, with most pellets primarily produced from pellet
manufacturing facilities in the American South, ac-
cording to EIA data. The wood consists of a variety
of feedstocks, including leftovers from sawmills and
timber logging, as well as a substantial portion from
virgin forests.'*
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Quick Bullets

In 2021, biomass provided 5 percent of total
primary energy use in the United States,
with 2.1 percent of annual total energy
consumption coming from wood-based
biomass fuel."

Quality wood pellets with low moisture
content have only about half as much
energy content as an equivalent amount of
coal (by mass).2

Biomass power plants emit 50 to 85 percent
more carbon dioxide than modern coal
plants, and more than three times as much
carbon dioxide as natural gas-fueled power
plants.?

Bioenergy currently constitutes 10 percent
of the world’s total energy supply.*

It can take 44 to 104 years to offset carbon
dioxide emissions from burning biomass.> ¢

Energy Content

Wood pellets have a much lower energy density,

or the amount of energy stored per unit of volume,
compared to fossil fuels. “House coal” has an energy
density by volume of 23 to 26 thousand megajoules
(MJ) per cubic meter, while wood pellets contain only
11 thousand MJ per cubic meter.!* Compared to good
quality anthracite, like that mined in Pennsylvania,
wood pellets fall even further behind. It takes twice as
much wood-based biomass fuel to produce the same
amount of energy as coal.'®

Manufacturing the wood pellets themselves also
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uses energy and other resources, and
produces carbon dioxide emissions.
While all energy resources need to

be processed in some way, kiln-fired
pellet drying processes can require en-
ergy input that is more than half of the
biomass’ potential embedded energy.!’
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The U.S. Environmental Protection
Agency (EPA) and the European
Commission (EC) do not measure 0
carbon dioxide emissions from power
plants that burn wood-based biomass
fuel. This is because, according to the
Intergovernmental Panel on Climate
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(https://www.eia.gov/totalenergy/data/monthly/)

Change (IPCC), there is a net-zero

impact.'® Because growing new trees

equivalent to the amount burned removes the same
amount of CO, emitted, this supposedly makes the use
of biomass net-zero. However, this accounting method
has come under scrutiny, in part because CO, uptake is
dependent on the kind of trees or brush that occupy the
land, and how long they are left to grow.!” Any carbon
dioxide emitted from burned biomass takes decades to
be removed, and even then, only if the replanted bio-
mass is not harvested before it has removed an equiva-
lent amount of CO,,.

With current technology, the processing and combus-
tion of wood pellets for energy is less efficient than
coal, and requires more material input for the same
amount of energy produced. Replacing coal with
wood bioenergy would likely increase short-term CO,
emissions. One study focusing on replacing coal with
biofuel says that the designation of wood-based bioen-
ergy as carbon neutral by world governments is “not
valid because it ignores the transient, but decades to
centuries long, increase in CO, caused by biofuels.”

Research also suggests that densified biomass fuel
production facilities, and the power plants that burn it,
emit high levels of some criteria pollutants regulated
under the amended 1967 Clean Air Act, which regula-
tors have sometimes overlooked. 2!

Environment

Most of the feedstock for densified biomass products
made in the United States comes from what the EIA clas-
sifies as “other residuals.” > This includes tree bark, log-

ging residues, wood chips, post-consumer wood, wood
from trees with defects that make them impossible to use
for other purposes, and other sources. The second largest
category of feedstock comes from sawmill residuals. The
next largest source is roundwood or pulpwood—trees
grown specifically for the purpose of being cut down
and made into densified biomass. * These tree planta-
tions often take the place of natural forests, displacing
native hardwoods with faster growing trees such as
Loblolly pines. Because these plantations are harvest-
ed at a fast rate and not allowed to mature to their full
carbon-holding potential, there is less carbon seques-
tered in these environments than in natural forests.?*

Additionally, ecosystem disruption is amplified by
this kind of tree farming. Deforestation has risen 49
percent in Sweden, Finland, and across Baltic nations
as demand for renewable fuel sources driven by EU
mandates has risen.?

Conclusion

In general, real-world uses of biomass refutes the
assumption that using biomass for energy is more effi-
cient and causes less pollution than fossil fuels.

Although it may make sense to get as much use out of
timber scraps and garbage as possible, growing trees
with the intent of using them strictly for densified
biomass fuel does not make sense over the short- or
long-term. It does not reduce carbon emissions, has

a lower energy density than modern fossil fuels, and
inflicts land-use related environmental burdens.
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