Energy Balance of Wood Pellets
It is important that renewable energy production has a positive ratio of energy
production to energy costs. Wood pellets are produced from two types of feedstock:
1) mill residues, and 2) small diameter harvested trees. While there have been no
comprehensive energy balance studies performed on wood pellet production in the
South, the results of several related analyses are provided below.
The Pellet Fuels Institute and the University of Wisconsin 4 have examined the life cycle of pellet
production and residential heating in the upper Midwest and found that the net energy ratio is 0.79 and
0.66, respectively for high and low efficiency systems. The net energy balance is the proportion of
energy output to the total energy
input. Energy inputs are both fossil
fuel and the energy content of wood.
The same analysis shows that the
total energy produced by combustion
of wood pellets is 9 to 14 times the
amount of fossil fuel energy that is
needed to produce the pellets.
Of particular interest, is Figure 1,
where a flow of energy requirements
are listed for wood pellet production in
the South, using small diameter pine.
The inherit energy of one green ton of
wood is reduced from 8.6 to 6.6
million btu’s by growing, harvesting,
and processing wood into pellets.
While use of the wood pellets is not
included, this system results in a net
energy balance of 0.77 and produces
9 times the energy of the fossil fuel
input.
Greenhouse gas emissions of energy
use are also reduced substantially
when using wood pellets in place of
fossil fuels for electricity production.
The Swedish Environmental Institute
has issued a report5 that estimates
the GHG emissions at 11-14 CO 2 eq
per kwh for wood pellets produced
and used in Sweden, while the
average GHG emissions for coalfired plants has been estimated by the
National Renewable Energy Lab 6 to
be 847 CO 2 eq per kwh.
References are provided on page 2.
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