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GLBRC Sustainability Research Roadmap
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GLBRC'’s guidelines for sustainable feedstocks

Productive

X Economically profitable

x Favorable energy return

* Land-conserving
Perennial

X Cost less to maintain

X Emit fewer greenhouse gases

x Less prone to soil erosion and water pollution
Polyculture-tolerant (diverse)

X Pest and disease suppression

> Nitrogen fixation

> Nutrient and carbon retention

> Pollination services to surrounding crops
Positioned appropriately

x Configuration of landscapes is key
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So, how do we get here?
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How do we assess multi-dimensional tradeoffs?

User goals (e.qg.,
ecosystem
services, yields,

income, goal to \
maximize)

Suggested
OJsliIPATO RN ——> [ ULC map, % of

Biophysical & _—* goals met, etc.
Socio-economic

input data

Diehl & Jackson, unpublished
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Sauk County, WI

alfalfa




Biophysical and Socio-economic input data

e Soil Retention (USLE)
e 20-year Soil Carbon (SSURGO + IPCC)
e Yield & Net Income (SSURGO + user prices)




Goal: 30,000 Mg switchgrass, minimize net soil
C loss, soil loss, & income loss

soy alfalfa pasture switch- water urban
grass




What drives the clustering of switchgrass?

soy alfalfa pasture switch- water urban
grass

Land cover Soil carbon
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Surveys indicate low willingness to adopt perennial crops
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Percent of farms willing to adopt
switchgrass

Dairy farms Crop farms
Mooney et al. 2013
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GLBRC economic studies paint a bleak picture for
perennial cellulosic crops

1.Corn already profitable (Jiang and Swinton 2009)

2.Corn more adaptable and opportunistic (James et al. 2010,
Song et al. 2011)

3.Bioenergy crops may drive up food prices (Babcock,
2008), favoring planting of food crops (Hayes et al. 2009)
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Goal: 30,000 Mg switchgrass, no loss of services +
“willingness” constraint

willing  corn soy pasture switch- water urban
farm grass




Goal: 30,000 Mg switchgrass, no loss of services +
“willingness” constraint

30k Mg +
Modeled Service Response 30k Mg constraint
Switchgrass biomass (Mg /ha) _
Estimated annual income (per ha) -S5 -519

Soil Carbon change after 20 years
(Mg/ha)
Soil Retention (Mg/ha)




I. Stakeholder-driven
landscape design

Identify relevant
sustainability
dimensions

Identify data
gaps
Use DST output to

Educate : [
stakeholders . o inform design
Sustainability Process

€&——— Identify data gaps
. Discovery-scenario tool

lll. Knowledge generation
(DST) development

Validate models —_—

Jackson & Gratton, unpublished



Embed the Sustainability Process within a place-based deployment
scheme to create LandLabs (sensu Jordan et al. 2013)
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