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Introduction

In an effort to reduce dependence on imported fuel as well as to develop new
markets for farm communities, Canada has devoted some effort in recent years
to develop renewable energy sources based on biomass. Resource Efficient
Agricultural Production (REAP)-Canada, along with McGill University, are
involved in an on-farm participatory research program in Eastern Canada. The
purpose of the program is to determine which factors are limiting biomass
productivity and cost effectiveness for various biomass crops. Two main crops
are being investigated: willow trees (Salix spp.) grown under a Short-Rotation
Forestry (SRF) system and switchgrass (Panicum virgatum), a perennial grass.
This paper reports estimates of the cost of growing both crops in Eastern
Canada, based on quasi-commercial size plots, along with advantages and
disadvantages of each crop as an energy source.
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Methodology

Fifteen hectares of biomass plantations were established in the provinces of
Quebec and Ontario in 1992. An interesting feature of these plots is that woody
and herbaceous crops are being evaluated and compared on the same site, based
on practices that farmers would be expected to perform (Table 1). Two graduate
students in the department of agricultural economics of McGill University have
analyzed the economics of Short-Rotation Forestry (SRF) willows and
switchgrass.

Table 1. Sequence of cropping practices observed during the first 4 years of SRf
and switchgrass monoculture plantations

SRF ' Switchgrass
Plantation Lifa: Approximately 20 years 5-15 years
Harvest Cycle: Every 3-4 years Annual
Time of Harvest: Late fallfeary winter Fall {(Sept.-Ocl.) or spring
(May)
First Year Activithes: y
Spray with broad spectrum herbicide {fall Yes Yes
preceding planiing)
Plough, disc, harmmow Yes Yes (but no-till planting is
possible on some s0ils)
Planting 11,000 cuttings per ha; Seed at 5.40 $'kg; 6 kg/ha
3.30 ¢ per cutling
Herbicides Grass herbicide Broad leaf herbicide
Mechanical weeding Yeas No

2nd.Year Activities:. .

Harvest No

Yes {round bales}

200-20-53 kg/ha?

30-10-0 kg/ha

Ferlizer
Herbicida If Necessary (grass No
herbicide)
Harvest No Yes
3rd Year Activities: - - . S i : | e ]
Foartilizer If possible §0-10-0 kgtha
Harvest No Yes
dth Year Acttvities: -5 00 nn st S TOHR NG IR 2 Pl SRR T LA e
Fertillzer If possible 50-10-0 kg/ha
Harvest - | Yes Yes

The economics of SRF forestry willows was investigated for both trees
planted in monoculture plantations and in windbreaks on farm land
(agroforestry system) while switchgrass was investigated in a monoculture
system only (Girouard, 1994; Tayara, 1994). Harvest cycles of 4 years for SRF
monoculture plantations and one year for switchgrass were considered and
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estimates for establishment and other preharvest costs were obtained from
REAP-Canada quasi-commercial plots (3 plots of 5 hectares). Harvesting cosm
were estimated entirely from secondary data. Transportation costs of fe
biomass to a 40 km processing plant were also included in the analysis. Ic @
case of windbreaks, the design was a two row willow windbreak, with wr
meters between the trees and between the rows, and a harvest cycle of 8 yezrs
The economic effect of the windbreak on adjacent cash crops was analyzed.

A biomass final supply price was determined using a budgeting approac:
and was developed on a Microsoft Excel spreadsheet!. Full cost budgeting was
used, that is, all cash and non-cash costs were considered, including a retur= w
the farmer's land, labour and management. Annual land rent was estimates z=
5% of the land purchase value, labour was charged at 3.85 $/hour, while
management was estimated as 3% of the purchase value of land and equipmezr
The analysis did not include government subsidies nor a level of return mr
enough to enable biomass crops to displace subsidized, conventional, ces
crops. Rather, the analysis tried to provide a fair return to farmers for the use o
marginal, low opportunity cost, farm land. Since no land set aside program
exists in Canada, as long as biomass crops will not be entitled to direx
production subsidies, as conventional cash crops, the greatest potential of
biomass crops will remain on land unused by conventional agriculture.

Results

Total establishment costs per hectare were estimated at $702 and $169 for SEF
and switchgrass respectively. This means that during the establishment year, 2
farmer must invest approximately four times more money when establishamg
SRF versus switchgrass. Nonetheless, when establishment costs are amorsiz=¢
over the plantation life, the cost differential narrows due to the likely longer &=
cycle for the tree plantations?: For instance, if a stand of SRF willos &
assumed to have a life cycle of 20 years and a stand of switchgrass 10 yez=s
annual establishment costs are $56 and $22 per hectare respectively, using 2 3%
real rate of interest. The main factors making SRF establishment mors

L An figures in this paper are in US dollar. The exchange rate used was CAN$1.30 for
US$1.00.
2 Although this still need to be verified.















