








Next, sort the data by TotaL DeLivereD cost from smallest to largest (Figure 21).

Figure 21: Sort the data from cheapest to most expensive.

Figure 22: . Add a CUMULATIVE TONS column

6.4 TooL 5: CREATE THE SUPPLY CURVE
To construct a supply curve, add a column called CumuLaTive Tons. This column will
list a cumulative quantity of wood, so that each entry is added to the total above it.

Make the first cell in the column equal to the original tons (Figure 22).

Figure 22: Add a “Cumulative tons” column.
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Make the second cell in the column equal to the second quantity plus the original

quantity (17,545 + 1,096 = 18,641) (Figure 23).

Figure 23: Calculate cumulative tons.
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Drag this cell down (or copy and paste it down the remainder of the table) to create a

cumulative sum of quantities from cheapest to most expensive (Figure 24).

Figure 24: Finish calculating cumulative tons.
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You now have compiled important information about resource supply and cost. If
desired, this information can be presented as a table, showing each resource, its cost
per ton, the amount available per year, and the cumulative supply available up to a
given cost per ton. A project plannerlooking for 100,000 dry tons equivalent of woody
biomass per year, for example, would look down column L and find that this quantity
is probably available at a price of up to $44.63 per dry ton (cell K17). For comparison,

examples of quantities used by actual projects are shown in Table 2.

To show this information graphically, it can be converted into a supply curve, where
the cumulative tons are shown as the x-axis, and the total cost per ton is shown as the

y-axis. This is explained on page 73.
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Table 2: Example bioenergy projects and quantities used.

Quantity
Example Use Resource used (dry Energy Net energy
produced produced
tons/year)
Dakota Adventist Academy, .
Bismarck, ND Wood chips 517 Heat 12,700 MMBtu/year
Rowan High school,
Moorhead, KY Waste sawdust 756 Heat 0.15 Thermal MW
McNeil Facility in . ..
B, VT Wood chips 231,000 Electricity S50MW
Range Fuels Ethanol, o
Soparian, G Waste wood 216,000 Ethanol 40 million gallons/yr
Pyrolysis/Gasiﬁcationb Waste wood 1,000,000 Electricity 100 MW

@Under construction, July 2008.

bAlex Green, personal communication, October 26th, 2008.

Another curve that may be useful is the “blended price” supply curve. This curve shows
the weighted average price at the level of supply. For example: a buyer purchases 80
tons of biomass at $10.00 per ton, and then buys 20 additional tons at $20.00 per
ton. The average price at the total of 100 tons is $15.00 per ton. But the blended price
at the total of 100 tons is only $12.00/ton, because 80 percent of the supply was pur-
chased at the lower rate. Showing the blended price is important because it explains
the overall cost of biomass to a bioenergy producer. The following steps show how
to add the data needed for a blended price supply curve, and then how to show both
curves in an Excel graph.

Add a column titled P*Q which stands for Price times Quantity. In this column, multi-
ply dry tons by total delivered cost for each row (Figure 25).

Figure 25: Multiply price by quantity for each resource.

Drrive time
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2,102 ($25.00) $30.00 198 .86 38 7.5 F1443 20,743 $30467.14
1244 ($26.00) $30.00 $1.98 .86 51 #1008 $17.08 21987 $21.217.10
42,545 $3.00 $33.00 180 $10.78 fl $198 #3478 B4532  $1632,234.10
21983 $3.00 $33.00 180 $10.78 37 $665 $4445 86,521 FI77.359.74
14,771 $3.00 $33.00 180 $10.78 38 $683  p44E2 101,292 $659,190.34
$300  $33.00 $180 $10.78 51 gael seese]  moas [-owki |
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Add a column titled CumuLative P*Q. In this column, calculate the cumulative price

from the column P*Q in the same way you generated the column CumuLative Sum (Fig-

ure 26).

Figure 26: Calculate cumulative cost.
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Add a column titled BLEnDED DELIVERED CosT. In this column, divide CumuLaTive P*Q by
CumuraTive CosT to get the running average cost of the total supply (Figure 27).

Figure 27: Calculate blended delivered cost.
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Now create two supply curves on a graph. To do this, select ScatTer PLoT from the
INserT ribbon (Figure 28).

Figure 28: Insert scatter plot.
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Select the chart, and click SeLecT Data from the Design ribbon (Figure 29).

Figure 29: Select data for the supply curves.
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Click EpiT to select the data for the graphs (Figure 30).

Figure 30: Using the SeLEcT DATA SOURCE dialog box.
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Set CumuLaTive Tons as the x-axis, and ToTaL DeLiverep CosT to create the first supply

curve (Figure 31).
Figure 31: Selecting the supply curve data.
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Set CumuLaTivE Tons as the x-axis, and BLENDED DELIVERED CosT on the y-axis to create

the blended supply curve (Figure 32).

Figure 32: Selecting the blended supply curve data.
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Now you should have a graph that shows the cost of a ton of biomass as well as the
blended cost of a ton of biomass at any supply level along the x-axis. You can right-click
on the data series and click on FormaT DATA SERIES to add lines to the data points. Edit
the graph as appropriate. Here’s an example product (Figure 33).

Figure 33: Supply curve and blended cost supply curve.
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Finally, you can convert these values into electricity generating capacity and energy
units. One Megawatt (MW) of electricity is produced when about 6,600 dry tons of
wood is burned. Add a column titled MW and calculate this column by dividing Cumu-
LATIVE ToNs by 6,600. Add a column titled ToraL Deviverep Cost ($/Mwmetu® ) and di-
vide the original TotaL DeLiverep CosT by 16 (about a ton of dry wood produces about
16 million Btu) to get total delivered cost per million Btu. Add a column titled BLenDED
Devverep CosT ($/MmeTu) and divide the original blended by 16 to get blended deliv-
ered cost per million Btu (Figure 34).

Figure 34: Calculating price/MMBtu.
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3 «Beu” stands for British thermal unit, a unit of energy. In the electric industry, “MMBtu” stands for “Thousand thou-
sand Btu,” which is one million Btu.
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Copy the original graph and drag the data points to show MW capacity on the x-axis
and price in $/million Btu on the y-axis as shown here (Figure 35).

Figure 35: Generating graph in cost per MMBtu and MW capacity.
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Now a new graph is generated showing MW capacity and price in units of energy
(Figure 36).
Figure 36: Graph showing cost/MMBtu and MW capacity.
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Coal currently costs an equivalent of about $3.00/MMBtu in many states. You can use
this new graph to indicate how many MW of capacity might be produced from woody
biomass on a sustainable basis at a price competative with conventional coal energy.
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6.5 SUMMARY AND CONCLUSION

Producing forest biomass for energy and other bioproducts generates not only ad-
ditional revenue from biomass sales but also a variety of other benefits to landowners
and communities. Financing a bioenergy project requires demonstrating that feed-
stocks are available in sufficient quantity at a low enough price. This information may
also be helpful for landowners considering biomass production, community leaders
examining wood as a potential way to meet growing energy needs, or a venture capi-
talist searching for a good investment. In this section, several tools for developing sup-
py curves to evaluate the economic availability of biomass resources were presented.
This general approach can be modified to reflect resources and costs in your AOI. For
information about funding opportunities for biomas projects, see Handout 6: Financing
a Bioenergy Project.

For examples showing economic analyses of other woodsheds, see the Supply and
Cost Profilesin Appendices D through F. The Supply and Cost Profiles represent analyses
from three regions of the U.S.: Alaska, Florida, and Massachusettes. Profiles were
adapted from existing projects and vary in terms of the types of wood resources con-
sidered, the breadth of the data, and the characteristics unique to each area and pro-
vide opportunities for comparison of methods and findings.

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

Langholtz, M., D. Carter, R. Schroeder, and M. C. Monroe. 2007. Do-It-Yourself sup-
ply curves. In Wood to energy outreach program: Biomass ambassador guide, eds. M. C. Mon-
roe, L. W. McDonell, and A. Oxarart. Gainesville, FL: Florida Cooperative Extension
Service, Circa 1526, University of Florida.
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