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Carbon Dynamic Estimates
� The FIA is the best source (maybe in the world) for 

making large-area (national, regional, statewide) 
estimates of forest (and carbon) dynamics.

� The demand, however, is often for high-resolution 
estimates (county or sub-county level).

� That raises questions of statistical reliability

� With proper quality checking and caveats about 
precision, the estimates are possible.
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Estimates vs Projects
� Large-area estimates rely on FIA

� National statistics for UNFCCC reporting

� National and Statewide statistics for policy analysis

� Birdsey, Heath, Smith et.al.

� Project Accounting for Market Trading relies on 
project-area inventory and change.

� How can general area averages (from FIA statistical 
sampling data) relate to specific forest properties?



Current Carbon Opportunities
� Chicago Climate Exchange (CCX)

� Established market

� Stable protocol requirements 

� Low prices

� Over-the-counter sales

� Erratic market

� Different protocol requirements

� Better prices

� California Climate Action Registry

� Difficult protocol

� Some sales



Future Carbon Markets (?)
� Regional Greenhouse Gas Initiative (RGGI)

� Working on new protocol 
� Incorporates use of FIA for average data

� CCAR
� Updating protocol on managed forests

� Incorporates use of FIA 

� Others ?
� Western Climate Initiative 

� Midwestern Climate Initiative

� National program
� Duke Study – uses FIA



Currently – Internal Focus
� For CCX and most other current markets, the focus is 

on the forest project area itself – its standing carbon 
stocks, management methods, future plans, harvest 
levels, and impact on carbon stocks.

� For CCX, starting point is accurate inventory data
� +/- 10% at 90% confidence

� Increases in standing stock result in credits.  Increases 
must be maintained for long periods, currently 15 year 
contractual obligation.

� Reductions below the increased level must be paid 
back or replaced.



Application Requirements
� Landowners will need to provide the following 

information to apply for project status:

� Proof of ownership of carbon credits

� Land location and description, acres involved

� Maps showing lands included in the project

� Description of land condition and use before the 
project

� Description of management planned under the project



Sustainable Forest Management
� Forests must be certified through American Tree 

Farm System (ATFS), Sustainable Forestry Initiative 
(SFI) or Forest Stewardship Council (FSC).

� Earn credits on the basis of verified annual increases 
in above- and below-ground portions of live trees.

� Baseline is December 31 of the year prior to project 
initiation, based on current forest inventory.

� Approved models are used to project growth from 
inventory year.  Model results are discounted 20%.  
No discount for projects with annual inventory.



Sustainable Forest Management
� Projects must place 20% in Reserve Pool.

� If subsequent inventory reveals a decrease in forest 
carbon stock, project must provide additional credits 
to cover the loss, or use their Reserve Account in the 
Reserve Pool.

� In the event of catastrophic loss, owners liability is 
limited to the credits in the Reserve Pool.

� If forest land is sold or purchased, the allowable 
carbon stocks will be adjusted to the new land area.

� Landowner agrees to maintain forest certification for 
15 years and keep forest stocks in the project beyond 
the contract period.



Harvested Wood Products
� Must come from sustainably managed (certified) forests.

� Credits are granted for the amount of wood estimated to 
remain in use or in landfills 100 years after harvest.

� Forest Service methods and tables used to calculate.

� For landowners, allowable credits are based on the weight 
of wood delivered to the sale point, by timber type.

� Convert from volume measures to weight if needed.

� Multiply by 0.5 to adjust from green to dry weight

� Multiply by 0.5 to adjust from  dry weight to carbon

� Multiply by (3.67)(0.9) to convert to tCO2e (metric)



Role of Aggregator
� Maintain a database of all projects at the stand level 

that reflects management activities, growth and yield, 
and other forest details.

� Arrange for verification of project records and lands.

� Manage the Reserve Accounts for Projects

� Obtain CCX-required reports from landowners; 
submit summary reports to CCX.

� Assure CCX that all projects continue to meet CCX 
rules.

� Trade offset pools on the CCX trading floor; pay net 
receipts to project owners.



Baseline Approaches – CCAR 
� Much of the international work on baselines has 

focused on projections of “business as usual,” a 
counter-factual estimate of what might happen in the 
absence of the carbon project.

� CCAR proposes to use FIA data to establish rules for 
baseline setting.
� FIA used to establish “average standing stock” for the 

species, age distribution, and site involved.
� Projects that start above the average cannot deplete stocks 

below the average, even if it is legally permissible.

� Projects that start below the average cannot deplete stocks 
below the initial stock level.



CCAR Baselines, Continued
� Beginning with current inventory, project must 

develop a 100-year model that reflects:
� Carbon dynamic related to FIA average (above)

� Be consistent with all current legal requirements

� Be financially, biologically, and physically sound and 
possible, given current knowledge.

� In addition, projects with initial inventories below the 
FIA average must document any changes in inventory 
over the last 10 years, and set the initial baseline at the 
higher of the current inventory or 80% of the highest 
inventory levels documented in the previous 10 years.



RGGI Baseline Proposal
� Initial Inventory is compared to FIA average for species, age, 

and site.  FIA stocking level for a given forest class is used as a 
benchmark for “BAU.”

� Landowner must:

� Inventory current live & dead standing trees

� Use highest inventory level within the past 5 years as a project
baseline.

� If starting carbon is below the FIA mean, landowner gets 50% 
credit for new carbon stocks. Must agree to meet FIA mean level

� If starting level is above the FIA mean, landowner gets 75% credit 
for all carbon above the line and 100% for all new carbon stocks.





Duke Study – Cohort Group
� Use FIA data to establish the age class distribution for 

privately held forests in the region.

� Average carbon storage for each age class is generated 
by the COLE estimator and then multiplied by the 
percentage of total stands in that age class.

� The proportional carbon for each age class is summed 
across all age classes and used as a baseline for 
projects in that FIA sampling area.

� No creditable carbon is earned while a project’s stock 
is below the FIA mean, but all carbon above it is 
credited.



Questions for FIA 
� If FIA data are to be used in rules such as these:

� Will there be pressure to greatly increase sampling 
density to provide specific estimates for all 
combinations of species, ages, and sites?

� What will the uncertainty levels around these FIA 
“means” look like, given current FIA methods?

� Will landowners, if serious money ever becomes 
involved, challenge the FIA if they are penalized by 
their relation to the FIA mean?



Challenges to FIA
� Help broaden understanding of the virtues and 

limitations of FIA data as currently available.

� Make sure that emerging carbon offset program rules 
using FIA data as a base for rule-setting use the data 
within its capabilities.

� Search for ways to get public support for improving 
FIA data as needed.  


