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in the motor fuel supply along with gasoline and grain
ethanol. But despite the mandate, the economics of
the technology was just too intractable to overcome
on the required scale, so the Environmental Protec-
tion Agency (EPA) exercised the power granted by the
legislation for it to (1) reduce the mandates to levels
close to what the industry could supply, and (2) pro-
vide obligated parties the opportunity to purchase cel-
lulosic waiver credits. For 2016, the required volume
is about 5% of the original RFS requirement envi-
sioned for 2016, and the cost of waiver credits was set
at $1.33/gal.

So it appears that the government has abandoned sup-
port of ethanol from biomass such as switchgrass? The
EPA has, perhaps, but not the Department of Energy
(DOE), which released its Multi-Year Program Plan
for Bioenergy this spring. They have established a
technology R&D timeline to achieve a cellulosic hy-
drocarbon industry supplying motor fuel at $3 per
gallon of gasoline equivalent by 2017. The timeline
includes a goal for cellulosic feedstock supplies deliv-
ered to conversion plants at a cost of $84/dry ton. So
there is still life in the federal cellulosic biofuel pro-
gram, whether or not it may include switchgrass as a
feedstock. As for switchgrass itself, recent research is
providing improved varieties and agronomic practices
(Schmer et al., 2014) that promise to reduce produc-
tion costs to make it more competitive with feedstocks
such as corn stover.

North Central U.S. farmers’ willingness to produce
switchgrass for biomass

Given the administration’s reaffirmed intent to make
cellulosic ethanol a success, we mounted a mail survey
to determine whether farmers in the North Central
U.S. would be willing to produce switchgrass for bio-
mass at delivered prices envisioned by the Depart-
ment of Energy. We constructed a referendum-type
contingent valuation survey in which we simply pre-
sented the recipients with an estimated average net
return per acre, and asked if they would be willing to
produce switchgrass at that “bid level” for five years
on their least-productive field.

The amount of net return specified (the “bid” level) on
the survey questionnaires was randomly assigned to
each farmer from a set of nine values ranging from
$25/acre to $260/acre. We mailed out 2100 question-
naires to randomly-selected farmers throughout 358
counties in 12 states in the North Central U.S., 1,124
of whom responded. Figure 1 summarizes results we

obtained from the full sample, and by selected
states.

Looking first at the results for the 12-state region,
22% of farmers who received the very lowest bid,
$25/acre, indicated they were willing to produce
switchgrass at that net annual return over five
years. At the highest bid rate, $260/acre, 46% said
they were willing to produce. The solid black line in
Figure 1 is a linear approximation of the relation-
ship between bid level and willingness to produce
for the North Central region as a whole. We were
surprised to find such a large fraction of respond-
ents willing to produce at the low rate of $25/acre,
but also surprised to find that only 46% were will-
ing to produce at $260/acre. This responsiveness to
price was lower than we expected.

In Nebraska, the lowest bid offered was $50/acre, at
which 22% were willing to produce, while the high-
est bid was $225/acre at which 53% of farmers ex-
pressed willingness. The dotted red line is a linear
approximation of the bid-response relationship in
Nebraska, where we found producers to be more
responsive to bid level than in the 12-state average.
Among neighboring states, South Dakota produc-
ers were even more willing to produce, while Kan-
sas producers were least willing.

On the secondary horizontal axis of Figure 1, we
have shown a very approximate conversion of bid
levels from net returns per acre to dollars per dry
ton of switchgrass produced. (This is based on an
estimated variable cost of $100/acre and an average
yield of 4 dry tons per acre.) With this conversion
we can see that approximately 40% of our respond-
ents (nearly 60% in South Dakota) expressed a will-
ingness to produce switchgrass for a net return of
$200/a, which is approximately equivalent to a
farm gate price of $75/dry ton. Given that delivery
costs are $10-12/dry ton, we conclude that one-
third or so of our respondents were willing to pro-
duce at the $84 target delivered price proposed by
the DOE for 2017. We do not yet know if these
producers are sufficiently concentrated to supply
quantities needed for a processing plant, and the
transactions costs are high to establish a network of
several hundred producers contracting to provide a
single processing plant. But in general, it appears
that switchgrass as a biomass crop may still emerge
as a viable cellulosic feedstock in Nebraska and the
North Central region.



Figure 1. Fraction of producers willing to produce switchgrass for biomass based on net

returns per acre
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