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Objective
Show how leveraging ecosystem service values moves us closer to the 
development of the biofuels industry in the Pacific Northwest.

Topics
1. A case study of poplar plantations jointly providing commercial 

timber and ecosystem services.
2. A proposal for the Pacific Northwest poplar community to 

improve access to ecosystem service markets.

Poplar Ecosystem Service Values
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•Conservation Easements/Fee Sales
• $777 mm in U.S. easements were purchased between 2014 and 2015 

(conservationeasement.us)
• Average conservation easement sold for $2,000/acre in 2015 (World Resources Institute)

Carbon Credits
• $200 mm/year (excluding REDD) with forestry the most sought after project type (Forest 

Trends)
• 85% of CA’s emissions in 2020 will be covered under the cap (californiacarbon.info)
• Compliance market credits are now selling for $9-$11/ton, and voluntary market credits 

are selling for $6-$8/ton in 2016 (US Forest Capital)

Water Quality Trading
• Currently state-by-state and dependent on uncertain TMDL regulations (e.g. six-state 

Chesapeake Bay drainage) 
• Thermal credits in Oregon $10-$20 mm per year and PNW $40-$75 mm per year 

(Freshwater Trust)
• 2014 water quality trading hit a $10.7 mm high (Ecosystem Marketplace)

3%

7%

25%

65%

U.S. Payments for Ecosystem Service (PES) Total in 2015 = $3.1 billion

•Wetlands Mitigation
• $2 billion per year in the US under §404 of FWPCA of 1972 (“Clean Water Act”)
• $30,000 per credit in Oregon with over 850 registered credits to be developed (Oregon.gov) 
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Poplar Case Study
Intercropping Bottomland Hardwood 
Forests for Timber and Carbon 
Sequestration

Lower Mississippi 
Alluvial Valley
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Afforestation System For Restoring Bottomland Hardwoods: Biomass accumulation of 
Nuttal oak seedlings interplanted beneath eastern cottonwood

Poplar Case Study

Restoration Ecology 2004 12: 525-532. Emile Gardiner, USFS; John Stanturf, USFS; Callie 
Schweitzer, USFS.
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12 36

Seven-year-old cottonwood 
stand interplanted with 5-
year-old Nuttall oak

Thinning 12-year-old 
cottonwood in releasing 
10-year-old Nuttall oak

Age 12 interplanted 
cottonwood-oak stand

Images courtesy of Emile Gardiner and John Stanturf, USFS and 
Sarah McDonough, GreenTrees

Poplar Case Study
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• Conversion of bottomland hardwood forests to agricultural land has 
caused a loss of ecosystem services. 

• Financial returns from agroforestry, forestry and annual cropping 
estimated to determine relative profitabilities.

• Systems that maintain large carbon stocks by the avoidance of 
clearcutting perform better financially when carbon credits are sold.

Southern Journal of Applied Forestry 2010.  
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GreenTrees…
Consolidating ecosystem services in the 
Lower Mississippi Alluvial Valley:

• Sustainable management and joint 
marketing of timber and ecosystem 
service values

• Afforestation of 120,000 acres formally 
in soybeans, corn, and cotton.

• Transacted 2.5 million tons of 
sequestered carbon in voluntary 
markets; credits registered through the 
American Carbon Registry.  

• Afforestation goal on one million acres.

8

Poplar Case Study
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Poplar Case Study

2. Corporate buyers of carbon… 3. Landowner participation…

1. Ecosystem 
values
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Consideration Terms

Eligibility Lands meeting CREP requirements for poplar/hardwood 
interplanting

Upfront payment Fixed per-acre fee paid to landowner at time of contract closing

Ecological Easement 25 year lease; 70 year covenants that the land remain as a forest

Establishment Developer pays landowner’s federal cost share

Poplar Thinning All stumpage value retained by landowner for each thinning

Hardwood Selection 
Cutting

Landowner retains all stumpage value and right to thin beginning 
at age 25; mandated basal area threshold to ensure carbon stocks

Carbon and 
Ecological Assets

GreenTrees retains exclusive right to market carbon and other 
ecosystem assets. Proceeds split with landowner  

Recreation Payments Landowner retains 100% of all recreation income

10

Poplar Case Study



CONFIDENTIAL DISCUSSION PAPER. DO NOT DISTRIBUTE WITHOUT EXPRESS WRITTEN PERMISSION OF GREENWOOD RESOURCESA TIAA-CREF Company

PNW Ecosystem Service Markets
Supply
• Requires methods for quantifying ecosystem service benefit with appropriate documentation, third-

party verification, credit registration and sales, ongoing monitoring.

Demand
• Compliance market demand

• Mandated by a governmental regulatory body for covered businesses in that region to achieve an environmental target.
• Carbon – California Air Resources Board (ARB) is currently the only US compliance market.
• Water Quality – Medford Regional Thermal Credit Trading Plan
• 2016 Oregon DEQ Internal Management Directive on Water Quality Trading

• Voluntary market demand
• The majority of voluntary buyers purchased transacted offsets in 2013 to meet corporate social responsibility commitments, 

establishing industry leadership in battling climate change.
• American Carbon Registry (ACR) is most commonly recognized voluntary market

Price
• Market sets the economic value of ecosystem service.
• Carbon offset pricing $8 - $12/Ton CO2e in compliance markets and $5-$7/Ton CO2e in voluntary 

markets (both as of June 2016).

11
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1. Private equity investments into  commercial/ 
production plantations of moderate scale.

2. Publicly-owned treatment works processing 
municipal effluent.

3. Individual farmers managing riparian plantings, 
shelterbelts, agroforestry fields.

12

Entering the Market: 
Who and where are ecosystem values generated?
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The Case for NW Poplar Cooperative

• Precedents exist
– Southwest Washington Poplar Cooperative
– Minnesota Agro-Forestry Cooperative.

• Coop benefits
– Market access often requires minimum transaction size
– Cost-sharing (e.g., administration, monitoring, 

management, harvesting) 
– Technology sharing, improved negotiating position  for 

crop care and harvesting contracts
• Next step

– Feasibility study and business plan

13

• Access to ecosystem markets vastly improved through the 
coordination of many moderate and small poplar plantation 
landowners to achieve scale.
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Impact of Ecosystem Services: 
An example with carbon markets

Farm Yield1 Carbon 
Component2

Carbon 
Dioxide

Equivalent 

Required
Ecosystem 

Service 
Payment3

Carbon 
Sequestration 

Ecosystem 
Service Value4

Difference

Jefferson 8.00 3.68 13.51 $   40 $ 149 $ 109

Hayden 7.00 3.22 11.82 $ 196 $ 130 $ -66

Clarksburg 9.00 4.14 15.19 $ 502 $ 167 $ -335

Pilchuck 6.33 2.91 10.69 $ 104 $ 118 $  14

1/ Bone dry tons/Acre/Year. Production of above ground leafless biomass achieved on a sustainable basis by three-coppice management.
2/ Bone dry tons/Acre/Year.     Assumed carbon ratio of above-ground biomass to be 0.46. 
3/ Dollars/Acre/Year.                 Required ecosystem service payment to achieve a to 5% return when biomass sold for $70/BTD.
4/ Dollars/Acre/Year.                 Yearly proceeds for sequestered carbon per acre per year at current market value of  $11/BDT.
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