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What do carbon 
markets mean for 
Minnesota 
landowners?

● How can small landowners benefit?
● What are the costs and revenue 

potential?
● How do improved forest 

management (IFM) and reforestation 
programs differ? 



Why this topic is important

We arguably face a climate crisis











Greenhouse effect



Global warming



Atmospheric CO2 concentration is way 
outside the normal range of variability



Atmospheric CO2 concentration is way 
outside the normal range of variability

350 ppm CO2 
= “climate safe”



Paris Climate Accord

● A legally binding international treaty adopted by 
196 Parties in 2015 at Conference of the Parties 
(COP) 21

● Agreement to limit global warming to 2°C (3.6°F)
● To achieve, must reduce annual CO2 emissions by 

an estimated 30 Gigatons per year by 2030. 
● 1 Gigaton = 1 billion tons 



Natural Climate Solutions
Using nature to remove CO2 from the atmosphere 



Clean Energy 19 Gt (63%)

Natural Climate Solutions 
11 Gt (37%)

Source:  Griscom et al. (2017) Natural climate solutions 
Proceedings of the National Academy of Sciences, USA
https://doi.org/10.1073/pnas.1710465114

1. Protect 
2. Manage
3. Restore

Three legs



3.0 Gt 1.3 Gt 3.0 Gt

Forests could potentially contribute 7.3 Gt of CO2

uptake, or 24% of the net reduction required  



In the U.S. 
reforestation and 
improved forest 
management have 
the greatest potential 
to offset emissions

Source: Fargione et al. (2018) Natural climate solutions for 
the United States. Science Advances 4:eaat1869



Forest management & the carbon cycle

Through natural cycles of growth and 
disturbance, unmanaged forests take up carbon 
and then release it to the atmosphere 



Forest management & the carbon cycle

Harvesting forests can sequester carbon in long-
lived wood products; then forest regrowth takes 
up additional carbon.



● At present, trees are our 
best means for removing 
excess CO2 from the 
atmosphere

● But we need to act now



Introduction to Carbon 
Markets



Carbon markets seek to reward forest landowners 
for sequestering carbon and allow industry to offset 
emissions 

The unit of 
measurement for 
carbon offsets is 
one metric ton 
of CO2



Forest carbon markets have a long history

202020102000

1990s: forest carbon offsets explored in developing countries to prevent tropical deforestation

California develops a voluntary and then regulatory forest offset market 

A variety of voluntary forest carbon standards are developed



The Voluntary Market

● Programs are highly variable
● Price and demand depends on corporate social 

responsibility
● May be a better fit with small landowners because costs are 

generally lower and contracts shorter
● Can family forestland projects earn price premiums that 

would increase participation?



The California Market (Regulatory)

● High upfront and ongoing costs, due to 
technical complexity

● Generally feasible only on projects 
greater than 5,000 acres 

● Price and demand have been more 
stable than the voluntary market 

● Credits sold to CA emitters, or any 
entity wishing to purchase 

Finite Carbon PPT 2015



California Market Demand and Price 

Current price ~ $15/offset

Varies by project and by 
transaction. 

180 Million forest offsets sold. 
About 2.3 billion dollars in revenue 
to forest landowners since 2012.

https://ww2.arb.ca.gov/our-work/programs/compliance-offset-program

Compliance Offsets Issues as of May 2021



Voluntary market demand and price  

Avg. price for forestry 
credits per ton 2019: 
$4.30

However, can be as high 
as $70/credit

Donofrio et. al September 2020, ECOSYSTEM MARKETPLACE INSIGHTS BRIEF Voluntary Carbon and the Post-Pandemic 
Recovery

Methodology Vol traded Avg 
Price/credit

Total Value

Forestry and Land Use 36.7 $4.3 $159.1M

Renewable Energy 42.4 $1.4 $60.1M

Waste Disposal 7.3 $2.5 $18.0M

Household Devices 6.4 $3.8 $24.8M

Chemical Processes 4.1 $1.9 $7.7M

Energy Efficiency 3.1 $3.9 $11.9M

Transportation 0.4 $1.7 $0.7M



Project 
Developer

Program Name Contract 
Length

Acres Market Note

The Nature 
Conservancy/Am. 
Forest Foundation

Family Forest 
Carbon Program 

20 years 30 + Voluntary The only program that is practice-based, Pilot 
program in PA; expansion to the Lake States is 
approved and preparatory work has begun  

Finite Carbon CORE Carbon 40 years 40-5,000 Voluntary In pilot phase, the ‘zillow’ of forest carbon, real 
time offers, includes aggregation 

SilviaTerra NCAPX 1 year 10+ Voluntary Must enroll all acres, auction-based platform, 
availability in the Lake states late 2021

Forest Carbon 
Works

California 
Compliance 
Market 

125 years 40 CARB Roll-out in Lake States in 2022; works by 
clustering landowners together for shared costs; 
the only NIPF developer in the California market

American Carbon Registry (ACR) 40 years Voluntary Projects are generally more than 5,000 ac to be 
financially viable. Landowners typically  work with 
experienced carbon developers. These 
organizations also function as registries for 
California’s market. 

Climate Action Reserve (CAR) 100 years Voluntary

Verified Carbon Standard (VCS) 30 years Voluntary



Can you harvest timber? 

Program Harvest allowed?

California (CARB) Yes

TNC/AFF Likely, but TBD

Silviaterra No

CORE No

Forest Carbon Works Yes, after six years 
maintaining baseline 
following guidelines



Types of forest carbon projects:  

Improved Forest Management (IFM) - Management activities that increase 
carbon sequestration above a baseline or business as usual level. 

Afforestation/Reforestation (A/R) - Afforestation is restoring a forest on land that 
has been in another use for a long time. Reforestation is restoring a forest on land 
that has been in forest cover relatively recently. 

Urban Forestry (UF) - An Entity or Project Operator with control of urban forest 
land can complete IFM or A/R in an urban area.

Avoided Conversion - Preventing the conversion of forestland to non-forestland 
by dedicating the land to continuous forest cover through a qualified easement.



Improved Forest Management (IFM)

● IFM is by far the most utilized project type to-date 
in both voluntary and compliance markets

● Compliance market: these projects can generate 
an upfront windfall of credits

● Projects have been mostly large in scale 
● Projects are technically complex and costly to 

develop 



Routes to market



Regulatory (CARB) IFM Eligibility and Other Requirements

● Eligible Management Activities
○ Increasing the overall age of the forest by increasing rotation ages.
○ Increasing productivity by thinning diseased and suppressed trees. 
○ Managing competing brush and short-lived forest species.
○ Increasing the stocking of trees on understocked areas.
○ Maintaining stocks at a high level.

● Project Area 
○ May be on private land or public land (Most Federal land not eligible).
○ Must be on land with > 10% tree canopy.
○ May be contiguous or separated into similar tracts.

Compliance Offset Protocol U.S. Forest Projects, June 25, 2015
https://ww2.arb.ca.gov/sites/default/files/classic//cc/capandtrade/protocols/usforest/forestprotocol2015.pdf



Regulatory (CARB) IFM Eligibility and Other Requirements

● Additionality
○ Carbon accrual exceeds business as usual.
○ Carbon accrual is not required by another: law, regulation, or binding mandate.

● Permanence
○ Annual reporting of harvesting or other disturbances are required.
○ Third Party onsite verification every 6 years is required.
○ CARB maintains a buffer account of credits from each project to insure against 

reversals due to unintended consequences.
○ Intentional reversals, e.g. over-harvest,  must be compensated with credits from 

another source.
○ Project life and minimum time commitment is 125 years.

Compliance Offset Protocol U.S. Forest Projects, June 25, 2015
https://ww2.arb.ca.gov/sites/default/files/classic//cc/capandtrade/protocols/usforest/forestprotocol2015.pdf



Regulatory (CARB) IFM Eligibility and Other Requirements

● Regulatory Compliance
○ Project must be in compliance with all applicable laws and regulations, e.g., MN 

Forest Management Guidelines and federal Endangered Species Act, etc.
● Natural Forest Management Requirements

○ Project must be 95% Native Species (25 years are allowed to meet this requirement).
○ Diversity of Age Classes: No more than 40 percent of forested stands can be in age 

classes less than 20 years of age.
○ When DNR-approved, native species outside of their area of distribution can be 

authorized as a climate change adaptation strategy.

Compliance Offset Protocol U.S. Forest Projects, June 25, 2015
https://ww2.arb.ca.gov/sites/default/files/classic//cc/capandtrade/protocols/usforest/forestprotocol2015.pdf



Regulatory (CARB) IFM Eligibility and Other Requirements

● Sustainable Long Term Commercial Harvest is allowed:
○ Third -party certification under the Forest Stewardship Council (FSC), 

Sustainable Forestry Initiative (SFI), or Tree Farm System 
○ All land under the control of the forest landowner, including land acquired 

during the project life, must be incorporated into the certification or 
management plan within 5 years of acquisition. 

○ Maintain or increase standing live tree carbon stocks within the project area 
over any 10 consecutive year period during the project life. 

Compliance Offset Protocol U.S. Forest Projects, June 25, 2015
https://ww2.arb.ca.gov/sites/default/files/classic//cc/capandtrade/protocols/usforest/forestprotocol2015.pdf



Harvest is allowed, so long as carbon stocks trend upward

Compliance Offset Protocol U.S. Forest Projects, June 25, 2015
https://ww2.arb.ca.gov/sites/default/files/classic//cc/capandtrade/protocols/usforest/forestprotocol2015.pdf



Which carbon is included? 

● Standing live and dead tree carbon
● Carbon from mechanical emissions
● Carbon in harvested wood products
● Carbon in landfilled wood waste



Determination of the Baseline

● Private Land baseline based upon business-as-usual 
■ FIA Common Practice, i.e. what is ‘typical’ for your forest type 

based on the average value of carbon stocks from the 
surrounding area (this determines upfront credits)

■ Your forest growth over time (this determines ongoing credit 
earnings)

● Public Land baseline based upon
■ Baseline as an extrapolation of a ten-year trend for the individual 

project area (not compared to your neighbors) 
■ Existing public policy on forest management



Existing IFM Project Examples in Region



UPM Blandin--IFM voluntary market example  

● Privately owned timber company
● Grand Rapids, MN
● Project began in 2015
● 175,000 acres
● American Carbon Registry 
● Increasing carbon stocks by:

○ Promoting long-lived conifer
○ Increasing diversity of patch sizes
○ Extending rotations
○ Promoting age-class + species diversity
○ Using TSI to improve growth

● Sold over 2 million credits to-date



Molpus Woodlands Group--IFM regulatory example   

● TIMO operating nationally
● 167,175 acre project near 

International Falls, land that 
supplies fiber to the PCA mill

● Management includes increased 
rotation ages

● 3.7 M credits issues in year one 
(2020) ~$50 M

● $301 per acre initial flush
● Laurentian Mixed Forest and 

Ontario Lake Plain: Species 
mix=Aspen, red maple, birch, white 
cedar, tamarack, balsam, etc.



Time for a Break

Reconvene in 15 minutes



Afforestation/Reforestation

Afforestation/Reforestation (A/R) - Afforestation is restoring a forest on 
land that has been in another use for a long time. 

Reforestation is restoring a forest on land that has been in forest cover 
relatively recently. 

A/R is completed by instigating regeneration or planting trees. 

We will use the term reforestation for both A/R.



In the U.S. 
reforestation and 
improved forest 
management have 
the greatest potential 
to offset emissions

Source: Fargione et al. (2018) Natural climate solutions for 
the United States. Science Advances 4:eaat1869



Regulatory (CARB) Reforestation Eligibility and Other 
Requirements
● Reforestation - tree planting or site preparation for natural 

regeneration:
○ Area has had < 10% tree canopy for a minimum of 10 years or
○ Area has been significantly disturbed resulting in > 20% loss of live tree 

biomass 
● Reforestation must not:

○ Involve rotational harvesting of planted trees or preexisting live trees for 
the first 30 years.

○ Follow a commercial harvest within the project area within the past 10 
years

Compliance Offset Protocol U.S. Forest Projects, June 25, 2015
https://ww2.arb.ca.gov/sites/default/files/classic//cc/capandtrade/protocols/usforest/forestprotocol2015.pdf



Regulatory (CARB) Reforestation Eligibility and Other 
Requirements
● Reforestation project area;    

○ May be on private land or public land (most Federal land not eligible)
○ May have boundaries that are not finalized until the second verification 

period (12 years out)
○ May be contiguous or separated into tracts across an ecosection
○ May not include land that is subject to a preexisting conservation 

easement with federal holders

Compliance Offset Protocol U.S. Forest Projects, June 25, 2015
https://ww2.arb.ca.gov/sites/default/files/classic//cc/capandtrade/protocols/usforest/forestprotocol2015.pdf



Regulatory (CARB) Reforestation Eligibility and Other 
Requirements
● Natural Forest Management Requirements

○ Project must be 95% Native Species with a mixture required meeting 
Species Diversity Index requirements;

○ No one species in the mix can exceed 65 to 85% depending on the 
project location, unless approved;

○ When approved, assisted species migration can be authorized as a 
climate change adaptation strategy;

○ Projects are allowed up to the second site visit verification (12 years) to 
meet these requirements.

Compliance Offset Protocol U.S. Forest Projects, June 25, 2015
https://ww2.arb.ca.gov/sites/default/files/classic//cc/capandtrade/protocols/usforest/forestprotocol2015.pdf



Regulatory (CARB) Reforestation Challenges

● High upfront expense
● Slow accumulation of credits
● Risk of disturbance before credit generation
● Hard to attract investment dollars



Climate Forward:  A new approach to carbon markets from 
Climate Action Reserve



Climate Action Reserve (CAR)

GHG Accounting Experts 

• Pioneered standardized GHG accounting, leading to robust, reliable, and 
transparent compliance and voluntary carbon markets 

• 78% of North American offset credits used by companies and individuals in 2017 
in the voluntary market* are issued by the Reserve 

• Design innovative GHG accounting frameworks that are user-friendly, and 
financially feasible

* Ecosystem Marketplace 2018



Climate Action Reserve - Climate Forward Program

● Allows companies to mitigate their future GHG emissions by investing in 
projects that will take up CO2 in the future

● Issues Forecasted Mitigation Units (FMUs) 
○ 1 FMU = one metric ton of anticipated CO2e reduction, to counter anticipated GHG 

emissions
● Tracks FMUs and project activities in a publicly accessible database

○ A registry of forward-looking GHG reductions to balance against forward-looking GHG 
impacts 



Accelerating Climate Mitigation: CLIMATE FORWARD

The difference between Traditional Offsets and Forecasted Mitigation Units

● Traditional Offsets - 1 tCO2e of achieved reductions
○ Issued for achieved GHG removals
○ Used to mitigate any emissions

● Forecasted Mitigation Units, 1 FMU = 1 tCO2e of anticipated reductions
○ Issued for forecasted GHG removals
○ Used to mitigate anticipated emissions



Climate Forward Reforestation Forecast Methodology (The Rules)

● Forecasted Mitigation Units (FMUs) are awarded on an “ex ante” (Up-
Front) basis 

● Reforestation FMUs represent projected removal of CO2 from the 
atmosphere by restoring forest cover via: 
○ direct planting of native trees or;
○ site preparation activities that promote the natural regeneration of 

tree seedlings



Climate Forward Reforestation Forecast Methodology (The Rules)  

● The reforestation project must result in forest growth that occurs above baseline 
or business as usual conditions, for reforestation the baseline is Zero.

● Planting plans must be approved by a professional forester or ecologist that certify 
the site: 

○ Requires intervention to establish or reestablish forest cover 
○ Conditions are favorable for seedling establishment and growth 
○ Is not at high risk for conversion to non-forest use

● The rules allow for aggregation of projects from multiple landowners/land 
holdings by a single Project Proponent (Developer)



Climate Forward Eligibility (The Rules)

Eligible Land:

● Not under forest cover for at least 10 years, or 
● Affected by natural disturbance within past 10 years, resulting in <25% 

canopy cover 
● Must support/enhance native ecosystems, e.g. with a diversity of native 

species 
● All laws and regulations affecting the project area must be followed during the 

crediting period.



Quantifying GHG Removals for Reforestation Projects

● Baseline is assumed to be 0 (zero) t CO2 /acre for project life;
○ This is the case for all ownership types, public and private. 

● FMU generation is determined by projected forest growth 
modified by conservative calculations that account for potential 
losses:
○ Potential conversion of other land from forest to replace 

project land
○ Potential for future harvest



Reforestation Project Confirmation

● Confirmation occurs at least 1 year after seedling planting or site prep
● An accredited Confirmation Body must confirm project has been implemented 

as described in the forecast methodology – and that estimated emission 
reductions have been calculated accurately

● When confirmation is accepted by CAR, FMU’s are issued.



CONSERVATION EASEMENTS AND OWNERSHIP

● Conservation easements can have a great impact on FMU 
generation;

○ 1,340 FMUs could be generated on a 100 acre site owned by a large private 
landowner no easement.

○ 17,000 FMUs could be generated on that same site with a Perpetual 
Conservation Easement no ownership change.

○ The difference is permanence and reduced risk of harvest



CONSERVATION EASEMENTS AND OWNERSHIP

● Ownership can have a great impact on FMU generation;
○ 4,442 FMUs could be generated on a 100 acre site owned by Carlton 

County.
○ 18,310 FMUs could be generated on that same site with a Government 

Secured status. 
○ At $10/FMU the difference and net profit is $134,520
○ Again the difference is permanence and reduced risk of harvest



Easement length determines the number of FMUs issued 

FMUs per acre as a function of 
species mix and easement length

Species Mix

White-Red-Jack 
Pine

Oak-HIckory Maple-Beech-
Birch

Length of 
conservation 
easement (years)

Perpetual 223 205 180

100 117 100 91

75 66 55 51

50 26 23 21



At a price of $5 per FMU, projected payments to small 
landowners, per acre, would be: 

FMU payments per acre as a 
function of species mix and 
easement length

Species Mix

White-Red-Jack 
Pine

Oak-HIckory Maple-Beech-
Birch

Length of 
conservation 
easement (years)

Perpetual $1,115 $1,025 $900

100 $585 $500 $455

75 $330 $275 $255

50 $130 $115 $105



CONSERVATION EASEMENT REQUIREMENTS

● The easement must dedicate the project area to forest cover for the duration 
of the crediting period (up to 100 years).

○ perpetual easement are the greatest FMU generators
○ term easement provide options for future program exit, but  much lower FMU 

generation
● Harvest activities within the project area are limited to non-commercial 

thinnings that result in carbon sequestration increases.
● Any part of the project area lost to natural disturbance must be replanted.
● The easement must be granted to a holder qualified by state law.



Projected growth, in 
terms of CO2 uptake,  
for Great Lakes Forest 
Types



Along with Easements, Ownership and Harvest Risk Dictate FMU Generation





Cost Share Program Help for Reforestation

● USDA/EQIP (2021)
○ Light Mechanical Site Prep

$39.10/acre
○ Heavy Mechanical Site Prep

$110.24/acre
○ Chemical Site Prep

$96.90/acre
○ Planting Seedlings (800/ac @$0.51/tree)

$408.00/acre
○ Post Plant Release

$138.00/acre
■ Total potential Cost Shared assistance $585 to 

$656/acre



Aggregation

Through binding agreements a Project Operator or Project Proponent can 
combine several coordinated, compatible eligible ownerships into a larger IFM, 
A/R, or Urban Forest project.

Examples: King Co. TNC, AFF

Reforestation Climate Forward



Who will buy Reforestation generated FMU’s?

Many companies have environmental, social and governance (ESG) goals

● Future carbon emission reduction potential
● Net zero emission potential
● Engage customers and investors in GHG management and sustainability
● Enhance stakeholder information and corporate reputation through public 

reporting

FMU acquisition can mitigate future anticipated carbon emissions to help achieve 
ESG Goals



Best practices and pitfalls from market participants

● Understand that numerous 
markets/programs exist, which vary 
widely 

● Understand the costs and expected 
returns 

● Consider how a carbon project will 
impact your land-use, e.g. harvest, 
development potential, resale   

● Talk to others who have done 
projects about their experiences.

● Do due diligence on the professional 
you decide to work with. How much is 
their fee? Do they have a proven 
track record? 



Societal Impacts

A/R- Should cropland be converted to forestland?

IFM- Will markets be impacted by loss of access to forest products? 



Opportunities in Minnesota

IFM 

Extending rotations beyond business as usual/baseline levels

Manage for longer lived larger trees

Reforestation, Afforestation- Examples

Plant trees on marginal or highly erodible cropland

Plant trees on abandoned cropland or pastureland

Plant trees into understocked stands

Plant trees on stands impacted by disease where natural regeneration is not possible



Next steps for landowners…

● Who to contact, 
○ MARC&D for Climate Forward Reforestation Projects 
○ Developers for IFM

● what to watch for, 
○ Our future Webinar, 
○ Our Future meetings 

● how to learn more about it
○ Upcoming Extension materials,
○ MN Nature Conservancy 

● Programs we have talked about that plan to expand in MN over the next 1-2 
years.

○ TNC/AFF, Silva Terra, Finite Carbon and Forest Carbon Works, 



Thanks for attending, 

Any Final Questions?




