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Executive Summary 
Key Issues  
Climate Change impacts and Forests as Solutions 
Our climate is changing, and so are our forests and those who steward them.  The Climate 
Commitment Act (CCA) of 2021 found that “Washington is experiencing environmental and 
community impacts due to climate change through increasingly devastating wildfires, flooding, 
droughts, rising temperatures and sea levels, and ocean acidification.”  The CCA authors found 
that to address these impacts will “require coordinated, comprehensive, and multisectoral 
implementation of policies, programs, and laws” including those that recognize that forests and 
the forest sector play a unique and important role in Washington’s Natural Climate Solutions 
(NCS) toolbox.  In essence, our forests are remarkably good at removing carbon from the 
atmosphere through photosynthesis, and our economic system is remarkably good at keeping it 
out of the atmosphere through turning that carbon into long-lived wood products.  
 
But not all players in the system are equally equipped to take advantage of, or participate in, the 
policies, programs, and laws envisioned under the Climate Commitment Act. That too was 
recognized, resulting in a section especially to help identify and recommend policies that would 
support small forest landowners’ (SFLO) participation in the crucial work of providing natural 
climate solutions. The small forest landowner carbon workgroup (hereafter CWG) was 
authorized in Section 21 of the Climate Commitment Act to provide recommendations on 
programs and priorities that meet the needs of SFLO in the climate mitigation space.   
 
Opportunities for much more investment in this critical infrastructure for climate change   
Washington's 218,000 SFLO own nearly 2.9 million acres of forest, which annually sequester the 
CO2 output of 875 thousand automobiles. This acreage corresponds to 15% of Washington’s 
forests and is typically located low in the watersheds near towns and cities, with ample 
opportunity for higher and better use (HBU) as development (Figure 1).   
 
 

Figure 1: Distribution of forest land and timberland in 
Washington State by Owner Type 

The typical SFLO is aging out of active 
forest ownership and has inadequate 
succession plans, which often leads to 
the sale and conversion of forest 
properties to non-forest uses.   
Without effective SFLO support, 
including adequate technical and labor 
resources, the capacity of Washington’s 
small forests to mitigate climate change 
will be increasingly compromised, 
precisely when rapid expansion of these 
efforts is critically needed. 
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Emergent markets/mechanisms to connect small landowners to large opportunities   

Within the realm of natural climate solutions, forests offer the most practical and cost-effective 
pathway to remove and store large amounts of carbon, both on the landbase and in long lived 
wood-based products. There are three pathways small family forest landowners can navigate to 
manage their forests in ways which will contribute to climate mitigation.   
 
The three pathways are participation in: 1) a regulated forest carbon offset program, such as the 
Washington Cap and Invest program; 2) the voluntary forest carbon offset market, such as 
programs offered by ACR (rebranded name for American Carbon Registry), VERRA, and the 
Climate Action Registry (CAR); 3) incentive-based programs offered through federal and state 
agencies, such as Natural Resources Conservation Service (NRCS), state natural resource 
agencies, and non-profits such as the Family Forest Carbon Program – a joint program of 
American Forest Foundation and The Nature Conservancy.  
 
Each of these pathways has benefits and risks to small forest landowners, as well as barriers to 
entry and impediments to participation due to programmatic requirements and time 
commitments. Due to these challenges, Washington small forest landowners have not been 
actively involved in either regulated or voluntary forest carbon offset programs, and only a small 
percentage have taken advantage of available incentive-based programs. 
 
There are many good reasons for this lack of involvement, chief among them the cost and 
complexity of the process.  The roadmap developed for this project (Figure 2) organizes this 
complexity into its key components. These components were tackled individually, with findings 
integrated to derive policy and funding recommendations that are most likely to overcome 
barriers and support SFLO participation in emerging markets for natural climate solutions.    
 

 
Figure 2: Small Forest Landowner Carbon Workgroup Road Map  
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Potential Scale of Impact  
The scale of potential impact is enormous.  Forestland owned by Washington’s SFLO are low 
hanging fruit in our efforts to implement natural climate solutions as part of Washington’s 
climate mitigation strategies.  The scale of impact is driven by these elements: aggregate forest 
land area owned by SFLO, current forest condition, conversion risk, fire risk, and management 
intensity.   
 
Potential improvements in SFLO carbon storage and sequestration are substantial 
Data on Washington’s forests from the USFS Forest Inventory and Analysis Program1 were used 
in two different studies that examine carbon by ownership across Washington’s forests. Through 
a contract partially funded by the SFLO CWG, the University of Washington Natural Resource 
Spatial Infomatics Group (NRSIG) generated the estimates of carbon stocks per acre for SFLO 
as compared to all forests as shown in Table 1.  SFLO forests store approximately 17% less 
carbon per acre than the average of all of Washington’s forests. Increasing carbon storage per 
acre represents a substantial opportunity.   
 

Table 1.Total and average per acre forest carbon for SFLO and all forest in Washington state by pool (95% confidence intervals 
are listed in parentheses). 

 Total Forest Carbon (MMT) Forest Carbon Per Acre (Metric Tons) 
Pool SFLO All Forests SFLO All Forests 
Aboveground 
live 

71.2 (± 6.92) 841.4 (± 16.5) 28.0 (± 2.12) 38.1 (± 0.73) 

Belowground 
live 

15.3 (± 1.51) 185.7 (± 3.7) 6.0 (± 0.47) 8.4 (± 0.16) 

Dead wood 22.4 (± 1.89) 261.7 (± 4.0) 8.8 (± 0.48) 11.9 (± 0.16) 
Litter 24.9 (± 2.07) 273.7 (± 3.6) 9.8 (± 0.40) 12.4 (± 0.12) 
Soil organic 88.8 (± 6.54) 762.4 (± 8.9) 34.9 (± 0.87) 34.6 (± 0.25) 
Total 222.6 (± 17.1) 2324.8 (± 30.4) 87.5 (± 3.46) 105.4 (± 1.15) 

 
A second study conducted in 20232 that used the same FIA data to conduct a trend or change 
analysis to estimate carbon flux from Washington’s forests by landowner group (Table 2) found 
that SFLO forests also sequester (remove from the atmosphere) less heat trapping gases than 
other forests. In fact, on average they sequester about 44% less than the highest performing 
forests in the state. On a more positive note, SFLO forests hold on to more of the carbon they 
remove from the atmosphere as compared to forests owned by others.   
 

 
1 USFS Forest Inventory and Analysis Program,  
2 Ganguly et al, 2023, in Washington Agribusiness Status and Outlook, WSU Impact Center. 

https://www.fs.usda.gov/research/programs/fia
https://wpcdn.web.wsu.edu/cahnrs/uploads/sites/6/WASO_2023_v5_wo-bleeds.pdf
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Table 2. Forest and wood product carbon flux by owner type for Washington State.  

  Forest Account Wood Product Account 

Additions 
to 
Capital 
Accounts 

Retained 
Carbon 
Ratio 

W
A O

w
ner Group 

Current account 
(sequestration/acre) 

M
ortality/Decay 

(includes landfill) 

Sequestration less 
decay 

N
et sequestration: 

sequestration 

Forest Storage 

W
ood Products 

Em
itted (burned or 

otherw
ise depleted in 

m
ill) (by subtraction) 

products less C used 

Forest + product 
storage 

Stock to Flux Ratio 

Industry 4.93 1.65 3.28 67% 0.34 2.44 0.50 1.94 2.27 46% 
DNR 4.09 1.79 2.30 56% 0.24 1.59 0.47 1.12 1.36 33% 
USFS 2.88 2.05 0.83 29% 0.72 0.09 0.02 0.08 0.80 28% 
SFLO/ Tribal 2.79 1.16 1.63 58% 0.93 0.58 0.11 0.47 1.40 50% 

 
These two studies show that SFLO lands have significant opportunities for incremental 
improvement that will contribute to state climate goals without compromising other 
environmental benefits.  However, more granularity is needed so that programs to support and 
encourage SFLO towards improved stewardship can be deployed effectively.   Our 
recommendations speak directly to this need.  
 
Conversion Risk 
Because SFLO own land low in the watersheds and near towns and cities, their forests are under 
significant development pressure: it is much higher than the development pressure on other 
forests.  Development usually removes the potential for ongoing carbon storage and 
sequestration as developed land uses are not compatible with maintaining and enhancing fully 
stocked forest stands.  The 2021 study on Washington’s SFLO found that their forests are 
converted at twice the rate of other forest lands. We can expect another 6% of SFLO lands 
(approximately 178,000 acres) to convert to non-forest uses by 2030 (Figure 3). Policy 
recommendations to stem the tide of conversion are critical as permanent forest cover loss affects 
natural climate solutions and may impact the potential for wood product storage solutions as 
well.   
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Figure 3: Expected conversion risk of forest land to non-forest land (2020-2030) 

Source: Rabotyagov, et al, 2021, Washington's Small Forest Landowners in 2021 
 
 
Fire Risk and Impacts 
The Department of Natural Resources (DNR) 20 year forest health strategic plan identifies a 
significant portion of eastern Washington’s forests at elevated risk for wildfire. SFLO own 
approximately 18% of forestland in eastern Washington.  DNR fire risk assessments indicate that 
about 17% of the acres needing treatment to reduce fire risk are on SFLO lands.  This nearly 1-
to-1 ratio of fire risk to SFLO ownership provides a unique opportunity to link potential carbon 
market opportunities to fire risk reduction activities. It will require the state to establish 
incentives and policies that work in concert instead of against one another. Chief among them is 
reducing the significant regulatory barriers preventing the implementation of biochar-based 
technologies and infrastructure and building out coordinated approaches for its utilization.    
  

https://nrsig.sefs.uw.edu/projects/small-forest-landowner-regulatory-impacts
https://www.dnr.wa.gov/publications/rp_forest_health_20_year_strategic_plan.pdf
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Figure 4: Areas of high risk for wildfire in eastern WA (a) and 
eastern Washington Forest Land Ownership Patterns (b). 
Source: DNR 20-year forest health plan 

 
 

Contributions to Harvested Wood Products Carbon Storage 
Washington’s SFLO play a critical role in the forest sector, including providing about 12%3 of 
the harvested biomass for Washington’s wood manufacturing facilities. Most of the harvested 
biomass (about 75%) is directed to sawmills for conversion to long lived wood products4. 
Analysis conducted for the CWG found that for every cubic meter (m3) of sawn wood produced 
in Washington’s sawmills, from 790 to 842 kg of CO2e is stored in the product itself after 
accounting for the emissions it took to grow, harvest, haul and manufacture it. Example 
substitution assessments were developed to compare the use of SFLO wood products versus 
functional equivalents which show an additional 35 kg CO2e of emissions are avoided by using 
wood in construction applications per square meter of wall area, or 1,666 kg CO2e per m3 of 
sawn wood for a total carbon mitigation benefit of about 2500 kg CO2e per m3 of sawn timber.  
Case study results translate to offsetting emissions from 65-98 car-years for every acre of well 
managed forest that is harvested. Harvest of lower quality sites or poorly stocked stands reduces 
the benefit proportionately. These estimates do not include the additional carbon stored in 
engineered wood products that are a co-product of producing sawn timber.              
 
Combined Opportunity 
Providing tools to small forest landowners to help them address fire risk, improve forest stand 
condition and sequestration potential, stem the tide of conversion, and make positive 
contributions to wood products storage are all part of a large matrix of opportunities that will 

 
3 Palmer, Marin; Kuegler, Olaf; Christensen, Glenn, tech. eds. 2018. Washington’s forest resources, 2007–2016: Ten 
Year Forest Inventory and Analysis report. Gen. Tech. Rep. PNW-GTR-976. Portland, OR: U.S. Department of 
Agriculture, Forest Service, Pacific Northwest Research Station. 75 p. 
4 TPO 2018 

(a) (b) 

https://www.fs.usda.gov/research/products/dataandtools/tools/timber-products-output-tpo-interactive-reporting-tool


SFLO Carbon Workgroup   Page 13 of 85 

produce substantial contributions towards meeting Washington’s climate goals.  For example, if 
policies supporting keeping forests as forests were successful at reducing conversion, for every 
1% reduction in forest land conversion the carbon benefit would equal - at a minimum -  3.8+% 
or nearly a 4:1 return on investment.  This value assumes that the converted acres represent the 
average values in Table 1 and 2, and accounts for carbon stored in harvested wood products with 
average substitution benefit.  If those same acres were managed to capture excess mortality from 
insects and disease, and improved forest management activities were implemented, then the 
carbon benefit would increase by another 2.6+% for a total gain of 6.5%.  These cumulative 
benefits arise when we create policies that support keeping forest land as forest land, by 
supporting landowner efforts at maintaining forest health, capturing mortality when it occurs, 
and ensuring the infrastructure to process periodic harvests remains intact.    
 
Barriers to SFLO Participation 
Crafting policy that adequately captures this wide range of opportunities and challenges for 
participating in natural climate solutions is made more difficult by the size, diversity of goals, 
and skill level of the 218,000 small forest landowners across the state.  Our work captured the 
following technical, economic and social barriers to participation in carbon programs:  
 
Technical and economic barriers to entry   
Small forest landowners wanting to engage in the carbon market, whether compliance or 
voluntary are faced with a laundry list of seemingly insurmountable challenges.  These include:  

1. High Initial Costs: The upfront costs associated with developing and verifying a forest 
offset project can be prohibitive for small forest landowners. These costs include the 
expenses of measuring and monitoring carbon stocks, preparing project documentation, 
and undergoing third-party verification. 

2. Complexity of Protocol: The protocol for forest carbon offset projects is complex and 
technical. Understanding and navigating these requirements can be challenging for small 
forest landowners who may not have the resources or expertise to manage the rigorous 
demands of project development, verification, and ongoing compliance. 

3. Economies of Scale: Carbon offset projects typically achieve greater financial viability 
with scale due to lower per-unit costs. Small forest parcels may not independently meet 
the minimum acreage requirements to generate sufficient carbon credits to attract buyers, 
making it less economically feasible for small forest landowners to participate without 
aggregating their lands with others, which is impractical for multigenerational 
commitments. 

4. Long-term Commitment: Carbon offset projects require a long-term commitment to 
specific land management practices to ensure the permanence of carbon sequestration. In 
the case of the Washington Forest Offset Protocol, the initial crediting period is 25 years, 
with the requirement to maintain carbon stocks for 100 years after the end of the crediting 
period (minimum 125 years). This long duration is a significant deterrent for small forest 
landowners who need flexibility in their land management for economic or personal 
reasons. 

5. Restrictions of Forest Management Practices: Restrictions on forest management 
practices contained in the Washington Forest Offset Protocol (FOP) are not practical for 
managing forest types found across Washington, such as Douglas-fir and hemlock 
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forests. In addition, prescriptive forest management requirements contained in the 
Washington FOP are not consistent with the Washington Forest Practices Act 
requirements. Examples include: 
- even-aged harvest units may be no larger than 40 acres 
- limits on the percentage of a single species of live trees within a project area based on a 
prescribed species diversity index by assessment area 
- limits on age class distribution within watersheds 
- prescriptive standing and dead wood requirements 
- all forest parcels owned by a project participant must be third-party certified to the 
American Tree Farm program, Forest Stewardship Council, or the Sustainable Forestry 
Initiative 

6. Market Accessibility: The market for carbon credits can be opaque and difficult to 
access for smaller producers. Without the knowledge or connections to find and negotiate 
with buyers, small forest landowners may find it challenging to sell their carbon credits at 
fair prices. 

7. Regulatory and Administrative Burdens: The administrative burden of participating in 
carbon markets, including ongoing monitoring and reporting requirements, can be 
significant. For small forest landowners who typically do not have dedicated staff for 
such activities, these demands can be overwhelming.  

8. Lack of Tailored Support and Resources: There is often a lack of targeted support, 
resources, and incentives for small forest landowners 

Social barriers to entry 
The technical and economic barriers must be interwoven with the social barriers to entry.  As 
part of the CWG, a small-scale Ethnographic Futures Research study was conducted to identify 
key barriers to participation in a carbon market or carbon incentive program.  Results were not 
what we expected.  The report concludes with a nuanced understanding of the various factors 
influencing SFLOs' decisions regarding forest management and carbon sequestration. What we 
heard loud and clear is that the most important task we need to accomplish to overcome social 
barriers to entry in a carbon program is to ‘grow community’ so SFLOs are willing to engage, try 
new things, and feel like they have a safety net (financially, technically, socially) that will 
support them as (we all) advance into an uncertain future.   
 
The Ethnographic Futures Report (Appendix 5) highlights a critical need for policy adjustments, 
educational support, and technical assistance to overcome the barriers to participation thereby 
decreasing the disincentives to engagement. The study's recommendations focus on creating an 
enabling environment for SFLOs, ensuring their practices are both sustainable and economically 
viable. By addressing these recommendations, there is a potential to significantly increase 
SFLOs' engagement in carbon sequestration efforts, contributing to Washington State's broader 
environmental and climate mitigation goals. In the end this study suggests a two-pronged 
approach.  First, to develop policy, programmatic and practice-oriented recommendations that 
work to reducing the key barriers SLFO perceive as critical disincentives to participation. Second 
to develop targeted incentives that support engagement in carbon credit markets and climate 
smart forestry practices. Of major importance to developing such an important and large-scale 
program is to emphasize the shared common ground that is held in high values of the SFLOs 
who participated in this study and confirmed by other relatively recent research. The common 
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ground is for a future where the beauty, tranquility, privacy, wildlife and clean water of small 
forestlands are fundamental benefits that come from their stewardship. 
 
In addition to the EFR work, a subcommittee gathered what data exists on environmental justice 
considerations for the CWG.  There is nearly a complete lack of information on underserved 
communities as identified in the Climate Commitment Act.  Based on 25 years of observation at 
WSU forestry field days, the majority of Washington’s engaged SFLO are Caucasian and by 
virtue of their land ownership, wealthy (at least relative to their neighbors). In many cases, 
women and men share ownership and decision-making. Anecdotally there are some women-
owned and managed forests as well, though no specific data are available on their numbers 
either.  

Given there is so little data to make informed decisions with, we can only identify the obvious 
potential barriers for participation by SFLO from historically excluded and systemically 
oppressed communities.  The primary barrier to participation in carbon markets by these 
communities is, first and foremost, a lack of access to forestland. Our focus must necessarily be 
on creating pathways to ownership. Barriers to ownership include, but are not limited to: 

1) The high cost of forestland which, in areas with severe development pressure, is prohibitive; 

2) Lack of awareness of resources and expertise, which are essential to support active 
management and stewardship of forestland. Applying climate smart forestry practices 
arguably necessitates an even greater level of forestry acumen. Research indicates that 
minority SFLO are less aware of existing networks of expertise than their Caucasian peers, 
and less trustful of these resources. 

3) Lack of equity / representation in communities of support. SFLO typically have many 
communities of support available to them, ranging from local and regionally based Federal 
agencies like the Natural Resources Conservation Service and the Soil and Water 
Conservation Districts to state foresters and watershed councils, as well as nonprofit 
organizations like the Washington Farm Forestry Association. However, underserved 
populations may not see themselves represented in these communities—if they are even 
aware of them—and there may be few, if any, neighbors like themselves to call upon for 
advice and assistance. 

4) Discriminatory practices, which have limited access to property, equity, and wealth 
generation. The well-documented history of redlining that has prevented people of color 
from accessing loans or purchasing properties in urban communities may be considered a 
proxy for challenges faced in rural communities. 

Landowner Willingness to Engage 
Additional surveys of SFLO willingness to engage in carbon programs were conducted during 
several educational events over the term of the project.  By default, these surveys specifically 
target ‘engaged’ landowners that are ready to take the next steps in their land management 
journey because those are the kinds of landowners that show up to Forestry Extension Field days 
and WFFA events.  The survey asked questions regarding willingness to implement and 

https://www.srs.fs.usda.gov/pubs/ja/2019/ja_2019_butler_001.pdf
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minimum acceptable compensation for a range of potential carbon smart forestry practices as 
shown in Table 3 and Table 4 respectively.  The practices included afforestation – i.e. planting 
trees on areas that are non-forest now – as distinct from reforestation which is required by law 
after harvest unless the landowner is converting to non-forest uses.  They also include ‘improved 
forest management’, which is a catchall term that may include increasing stocking, decreasing 
stocking, addressing forest health concerns, mortality, or species issues depending on the 
condition of the forest relative to its capability.  Extended rotation refers to increasing the age at 
which the land is harvested under the assumption that it is currently harvested before it reaches 
maximum carbon storage.  Legacy forest management describes management action to put 
forests on a trajectory towards ‘desired future condition’ in areas that are currently off limits to 
harvest, usually due to regulation.   

Table 3: Survey of Engaged Landowners – views on willingness to participate in various carbon strategies 

Participation Willingness - Percentage of Respondents Answering  "Yes" 
Intervention Type Westside Eastside 
Afforestation 70% 67% 
Improved Forest Management 88% 89% 
Extended Rotations 71% 73% 
Legacy Forest Management  84% 83% 

 

Table 4: Survey of Engaged Landowners – Minimum acceptable compensation to participate in carbon incentive programs. 

Participation Cost - Weighted Mean of Minimum Acceptable Compensation for Intervention 
Intervention Type Westside Eastside 

 

Afforestation 55 66 Percent of cost of implementation 

Improved Forest 
Management 

52 57 Percent of cost of implementation 

Extended Rotations 6 5 Percent of timber value paid annually for deferred 
harvest 

Legacy Forest 
Management  

55 62 * Percent of total timber value for one-time 
compensation 

 

Results show a preponderance of SFLO are willing to engage in climate smart forestry practices, 
even if they aren’t entirely clear what they are.  Consistent with other research and observations 
of SFLO behavior, they don’t necessarily have to be fully compensated for all costs associated 
with these improvements, though there is significant variability in that finding.   

A Tool Chest is needed 
To enter the carbon market requires significant investment in inventory development, change 
detection, and verification.   One of the technical tools needed to adequately address barriers and 
create opportunities for the adoption of natural climate solutions for SFLO is a method to 
reliably reduce forest sampling and inventory costs, identify locations that would benefit from 
intervention, and link the inventory to alternative management pathways and consequences for a 
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complete carbon assessment. The ideal tool would be able to aggregate multiple owners into a 
cohort of market participants and measure impact over time.   
 
We have found some success in advancing on both tool and method development that is moving 
us rapidly towards being able to offer a proposed protocol built on remotely sensed estimates of 
forest inventory alone.  Building on the data development and models funded by the legislature 
under SB 5330 (2019), the UW NRSIG was able to advance on sophisticated machine learning 
models combined with multiple remote sensing layers to develop high quality predictions of 
forest composition and structure.  Their estimation procedures, with a few more refinements, 
could effectively serve as Washington’s forest census (wall-to-wall inventory). Furthermore, it 
has a module in development that links the forest carbon estimates to harvested wood product 
and substitution carbon estimates for a more complete assessment of the carbon consequences of 
management alternatives.  This tool development has outpaced that of all other data developers 
for forest carbon markets in the USA.  This huge accomplishment is currently in review, with 
expectation for adjustments, refinements, and modifications to meet confidentiality requirements 
of the underlying data coming soon.  To be truly effective, ongoing updates to underlying data 
will be needed.  It will be suitable for assessing aggregate potential for compliance and voluntary 
carbon market transactions, as well as measuring benefits from carbon incentive programs.     
 

A Synthesis of Recommendations 
Figure 2 identifies the technical, protocol, financial, and participation levers that collectively are 
required to implement carbon market or carbon incentive policies in Washington state.  Our 
analysis of the levers led to the following recommendations, that together will address the core 
requirements of the CCA legislative request.    
 
Washington Forest Offset Protocols 
To address the barriers and impediments for small forest landowner engagement in Washington’s 
regulated market we recommend the Washington Department of Ecology revise Washington’s 
Forest Offset Protocol (FOP) to simplify participation requirements, include less restrictive forest 
management practices, and shorten the required project period for small forest landowners.   
This recommendation will be carried forward to the current FOP revision working group that 
will convene starting July 2024 given that at least one member of the CWG has been chosen to 
participate in that group.   
 
Programmatic Support for Ongoing Technical Tool Development  
Dedicated programmatic funding for ongoing statewide assessment and monitoring of forest 
conditions and land use change is needed. For the past 20 years the NRSIG at UW has been 
100% soft funded through a variety of short-term, product specific contracts.  They have 
delivered literally millions of dollars of benefits to the state in the process of generating those 
deliverables. Currently funded efforts at the Washington State Department of Natural Resources 
are limited to state lands and statewide assessments are sporadically funded, inconsistent, and 
inadequate for cap-and-trade carbon markets.  It makes no sense to continue this haphazard 
support of one of the best products in the country.  There are a few different models for how this 
recommendation could be implemented: 

https://nrsig.org/
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1. Create legislation that enables the UW Precision Forestry Cooperative - which houses 
NRSIG - to be a UW Cost Center, much like CINTRAFOR (http://www.cintrafor.org/ - 
RCW 76.56). This would facilitate establishing a pathway for programmatic, legislatively 
dedicated funding for advancing these data products and tools.   

2. Establish a new independent UW or collaborative higher-ed/agency organization to 
advance this work using a mechanism like the Advanced Technology Initiative that began 
the Precision Forestry Cooperative. 

3. Establish a Public Benefit Corporation, starting with public support via a block grant to 
advance this work in a transparent and open way. 

Of all these options, we believe the first one will deliver the most value to the state.  It will also 
create the most respected and transparent data for carbon market transactions, and over the long 
term maintain Washington’s lead in product development and artificial intelligence in using 
remote sensing to answer our most vital natural resource questions.    

Programmatic Support for Landowner Engagement and Community Building   
Despite the many resources available in the state to support SFLO, including help from 
Washington DNR, Conservation Districts, NRCS and WSU Forestry Extension, the message is 
not getting out there, or the one that is received is of total confusion. State and federal agencies 
are tasked with providing a broad spectrum of resources to SFLO that may include, but are not 
focused on, engaging landowners in climate smart practices or market programs.    

Data from engaged landowners finds they are willing to engage in the carbon market and 
incentive space, but for the most part SFLO don’t know what to do, where to start, who to trust, 
or if they can afford the time, energy, and effort it will take to implement the necessary changes 
on their forestland. They want to ‘grow community’ so they can feel supported as they embark 
on their journey of becoming part of a Community of Practice5 centered on carbon smart 
forestry.  

To address these barriers, impediments and gaps, we recommend that the Washington State 
Legislature provide funds, through a block grant from the Washington Department of Natural 
Resources or the Department of Commerce, to WFFA, a Washington non-profit operated under 
the direction of small forest landowners. This block grant would be used to create and operate a 
robust technical and market support program for small forest landowners where they can learn 
with their peers as they engage in providing critical climate mitigation services. The program 
would be tasked with: 

• Building a Community of Practice centered on climate smart forestry. 
• Building engagement with non-traditional and underserved communities. 
• Educating and training small forest landowners on carbon mitigation and offset 

programs.  
• Providing peer-to-peer mentorship through a navigator service to build landowner 

capacity in accessing financial, technical, and implementation support.  

 
5 Thinking Together: What makes Communities of Practice Work 

http://www.cintrafor.org/
https://journals.sagepub.com/doi/full/10.1177/0018726716661040#bibr57-0018726716661040
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• Establishing a Washington partner to coordinate linkages needed to galvanize and 
support SFLO engagement in carbon markets and incentive programs.  

• Serve as the vehicle for establishing a franchise of the American Forest Foundation’s 
Family Forest Carbon Program (FFCP) in Washington. 

o Develop and Maintain MOU with FFCP  
o Develop proposed practices and standards that reflect the technologies and 

science NRSIG brings to the table and shepherd them through the standards 
development process. 

o Outreach/engagement to attract willing participants  
o Aggregation tracking and coordination 

• Cooperate with forestry technical service providers, including agencies with well-
established technical and financial offerings.  

 
Financial Investment Tools for Climate Smart Forestry  
We recommend that Washington state develop innovative pathways to finance investments in 
climate smart forestry practices targeted at small forest landowners.  These include incentives 
directly to landowners, as well as the use of green bonds and the creation of a green bank.     
 
Financial Incentives 
• Offer loan or bond guarantees to reduce the cost of capital financing forest carbon projects 

that require patient capital recovery, including reforestation, fire risk reduction, and improved 
forest management carbon projects. Qualified forest carbon projects would be required to use 
a methodology approved by a credible, third-party entity, as determined by the Department 
of Ecology. 

• Offer grants to small forest landowners that will assist in covering a portion of the upfront 
costs of developing a forest carbon project, such as the cost of a carbon inventory and third-
party verification. 

• Create a state insurance product or a state buffer pool for use by the private carbon 
marketplace as an alternative to depositing a portion of project carbon credits into a registry 
buffer pool account. 

Green Bonds 
Washington should adopt the use of green bonds to finance investments in climate smart forestry 
and to underwrite programs like the Family Forest Carbon Program expansion into Washington 
that will serve small forest landowners. 
 
Green Bank 
Washington should create a quasi-public green bank supported with $100 million in public 
capital to finance climate mitigation initiative, with a focus on small forest landowners. 

- Green bank oversight from an appointed Board of Directors 
- Capitalize with $100 million in public funds, which can leverage $500 million in private 

capital 
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- State should use several funding sources, including green bonds, the state climate 
investment fund, the state clean water revolving fund, and the state clean energy fund 

- Legislation will be needed to create the entity, and possibly regulations to access certain 
forms of funding 

- The Green Bank will need to hire dedicated staff, borrowing some administrative services 
from other agencies (Department of Ecology, Department of Commerce) at start-up 

- Green Bank should offer a portfolio of financing and market development solutions, 
focused on initiatives that demonstrate a positive climate impact, a positive 
environmental justice impact, the ability to service low-interest repayments to the Bank, 
and direct positive impact for the state 
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Small Forest Landowner Carbon 
Workgroup Legislative Response 
 

 

Legislative Authority 
In 2021, the Washington State legislature passed the Climate Commitment Act (SB 5126), 
which established a cap and invest carbon emissions reductions program for the state. This 
program regulates the emissions of large entities in Washington by establishing an emission 
“cap” or limit, which will slowly decline, and creating an allowance system that enables these 
entities to purchase the right to emit over the cap if they are unable to reduce their emissions to 
comply with it. It also creates a carbon offset program, in which covered entities can invest in 
verified carbon projects (through the purchase of carbon credits) that prevent or reduce 
emissions, hereby balancing out the emissions from their operations. This offset mechanism is 
part of what is known as the “compliance market” for carbon credits. 

 
Forests are recognized as a natural climate solution because of their vast ability to sequester 
and store carbon for decades and beyond. Washington State law also acknowledges the role 
that the forest sector plays in sequestering and storing carbon. While more evolutionary than 
revolutionary, the process of growing more trees and using more wood can lead to perpetual 
atmospheric CO2 reduction, but the perpetual benefit requires a linked systems approach. This 
linked systems approach is reflected in SB 5126 Section 21 and its reference to Section 19 
(offsets) which references RCW 70A.45.090 regarding the forest and forest products sector 
carbon sequestration potential of the state that codifies the findings of ESSHB 2528 (2020). 

 
Prevention of forest loss, changes to forest management practices, reforesting or afforesting 
areas without forest cover, and wise use of harvested wood products (HWP) are all crucial 
ways to enable forests to continue to play—or to enhance—this essential role in mitigating 
climate change. A known challenge with advancing successful forest carbon projects, however, 
is that the expertise, data, and financial resources necessary for implementation are so 
significant that landowners with small forest land bases are typically precluded from 
participating. 

 

Small Forest Landowner Carbon Workgroup Deliverables in SB 5126 Section 
21(1) 
The legislature acknowledged this challenge and sought to address it in the Climate Commitment 
Act by establishing a Small Forest Landowner (SFLO) Work Group.  
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“(1) The department of natural resources must contract with an eligible entity capable of 
providing public value to the state through the establishment and implementation of a small 
forestland owner work group. The purpose of the work group is to forward the goals and 
implementation of this chapter by identifying possible carbon market opportunities 
including, but not limited to, the provision of offset credits that qualify under section 19 of 
this act, and other incentive-based greenhouse gas reduction programs that Washington 
landowners may be able to access, including compliance markets operated by other 
jurisdictions, voluntary markets, and federal, state, and private programs for forestlands that 
can be leveraged to achieve carbon reductions.” (SB 5126, Section 21, page 50) 
 
……. 
 
“(3) The work group must transmit a final report to the department by December 1, 2022, 
that provides recommendations for incentives, the implementation of incentives, and payment 
structures necessary to support small forest landowners and any recommendations around 
extending the work group or making the work group permanent. The department must submit 
the final report to the legislature, in compliance with RCW 43.01.036, by December 31, 
2022.  
 
(4) For the purposes of this section, "eligible entity" means a nonprofit entity solely based in 
Washington that can demonstrate a membership of at least 1000 small forestland owners and 
that has, as part of its mission, the promotion of the sustainable stewardship of family 
forestlands.” (SB 5126, Section 21, page 50-51) 
 

Workflow organization in response to SB 5126 
Response to SB 5126 Section 21(1), 21(3), 21(4)  
The eligible entity was identified as the Washington Farm Forestry Association (WFFA), a 501 
c (5) non-profit that has been continuously registered in the state of Washington since February 
1953.  The Washington Farm Forestry Association is a membership-based organization of, and 
for, small forest landowners in Washington State who embody a land ethic as ‘Stewards of the 
Land … For Generations to Come’.  WFFA is the longest continually operating Community of 
Practice6 for small forest landowners in Washington state. Given the history and development 
of tree farming, which began in 1941 in Montesano, Washington and served as the organizing 
principle driving the establishment of WFFA, it may be the oldest Community of Practice for 
small forest landowners in the entire USA.   
 
WFFA members own from a few acres to a few thousand acres and manage them for timber, 
other forest products, wildlife, fish, recreation, and aesthetics. WFFA represents over a 
thousand tree farming families from across Washington and has as its core objectives 

 
6 Thinking Together: What makes Communities of Practice Work 

https://journals.sagepub.com/doi/full/10.1177/0018726716661040#bibr57-0018726716661040
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educating small landowners about improved management of forestland, representing small 
forest landowners in legislative and regulatory processes, and educating the public on the 
contribution of small forest landowners to the environment and rural economies in 
Washington. 
 
Due to funding and contracting delays, the contract between the Department of Natural 
Resources and the Washington Farm Forestry Association to complete the small forest 
landowner carbon workgroup tasks was finalized on November 1, 2022.  An interim legislative 
report describing how the work would be organized, details on participation, and expected 
outcomes was delivered to the legislature on December 31, 2022 with the expectation that a 
final product that is responsive to objectives detailed in SB 5126 S.21would be delivered by 
June 30, 2024.  The small forest landowner carbon workgroup met from November 2022, 
through January 2024.  Subsequent contract work was completed between January 2024 and 
June 2024 to finalize core objectives of the project.   
 

Small Forest Landowner Carbon Workgroup Deliverables in SB 5126 Section 
21(2) 
The small forest landowner carbon work group was tasked with completing several specific 
objectives consistent with the language in SB 5126 as follows: 
 

“(2) The work group established by the eligible entity under this section must: 
(a) Provide recommendations for the implementation and funding of a pilot program to 
develop an aggregator account that will pursue carbon offset projects for small forestland 
owners in Washington state, including recommendations based on programs established in 
other jurisdictions; 
(b) Coordinate with the department on the development of offset protocols related to 
landowners under section 19(4)(d) of this act; 
(c) Develop a framework and funding proposals for establishing a program to link 
interested small forestland owners with incentive-based carbon reducing programs that 
facilitate adoption of forest practices that increase carbon storage and sequestration in 
forests and wood products. The framework may include: 

(i) Identifying areas of coordination and layering among state, federal, and private 
landowner incentive programs and identifying roadblocks to better scalability; 
(ii) Assisting landowners with access to feasibility analyses, market applications, 
stand inventories, pilot project support, and other services to reduce the transaction 
costs and barriers to entry to carbon markets or carbon incentive programs; and 
(iii) Sharing information with private and other landowners about best practices 
employed to increase carbon storage and access to incentive programs; and 

(d) Recommend policies to support the implementation of incentives for participation in 
carbon markets.  
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Response to SB 5126 Section 21(2)  
Data collection efforts required to meet the requirements of SB 5126 section 21(2) have been 
organized into three components. The components are: Task a) data collection on existing 
carbon policies, including information from existing programs proponents, and stakeholders; 
Task b) identifying the barriers Washington’s small forest landowners face and quantifying 
what they need in order to meaningfully participate in compliance and voluntary markets; and 
Task c) understanding the science of carbon in the forest and wood products stream and 
characterizing how best to quantify its accurate and reliable prediction to inform policy 
recommendations and meet market protocol and verification requirements.  
 

Task a) was conducted by WFFA and subcontractors with expertise in carbon accounting, carbon 
protocols, communications, and community connections.  Task b) was conducted by WFFA and 
subcontractors with expertise in community outreach, ethnographic futures research, and 
environmental justice.  Task c) was completed under subcontracts to the University of 
Washington School of Environmental and Forest Sciences Precision Forestry Cooperative 
research group called the Natural Resource Spatial Infomatics Group and to the Consortium for 
Research on Renewable Industrial Materials (CORRIM).  

 

The UW element of task c) was a critical step in determining if an aggregator account could be 
established in Washington consistent with approaches for the American Forest Foundation’s 
Family Forest Carbon Program (FFCP) protocol.  The FFCP dynamic baseline protocol was 
recently accepted by Verra, a carbon registry that manages the Verified Carbon Standard (VCS) 
program.  Verra is the most widely used carbon registry in the world.  Recommendations on 
developing a pilot program for an aggregator account that can be mirrored in the Verra protocol 
depended in large part on the results from the University of Washington spatial analysis as there 
is a substantial technical hurdle to address to meet uncertainty requirements for the sale of 
carbon credits. The CORRIM piece of task c) links the UW generated inventory data to 
harvested wood product (HWP) outputs as required by RCW 70A.45.090 to fully quantify the 
carbon consequences of alternative carbon pathways. 

      

A core requirement of the contract language was aimed at improving scientific predictions to 
ensure we are enhancing carbon outcomes with our recommended policies, “with attention paid 
to recommendations that would create offset projects that are real, permanent, quantifiable, 
verifiable, and enforceable, and otherwise pursuant to RCW 70A.65.170(2)” (DNR contract FP-
93-103800).  The need to ensure these conditions were met is driven by the core requirements for 
forest offsets in carbon markets.  Forest Offset Protocols (FOP), regardless of the certifying 
entity require that credits are above a Baseline (what occurs now), are Additional (to what would 
have occurred without intervention); address Leakage (current actions occur elsewhere or cause 
the same emissions elsewhere) and are Permanent (at least 100 years). 
 

https://nrsig.sefs.uw.edu/
http://www.corrim.org/
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Workflow and project organized are presented visually in Figures 1-4.   
 

 
Figure 5: Small forest landowner carbon workgroup data and decision inputs 

 

Responsive to SB 5126 
(21):2(b), Sec (19) and 
RCW 70A.45.090  

Responsive to SB 5126 
(21):2(a)  

Responsive to SB 5126 
(21):2(b-d)  

Responsive to SB 5126 
(21):1 
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Figure 6: Small forest landowner carbon workgroup decision space 

Data inputs, from the scientific studies, landowner surveys, and outreach (Figure 5) were 
synthesized and presented to the small forest landowner carbon workgroup (Figure 6), where 
workgroup members, including small forest landowners, technical experts in carbon protocols 
and carbon policy, agency leads, and subcontractors developed the recommendations herein for 
the legislature’s consideration (Figure 7). 
 

 

Figure 7: Workgroup recommendations to the legislature (June 2024) 

Taken as the whole, the cross linkages between small forest landowner carbon workgroup 
elements (Figure 8) highlight the complex and integrated nature of this project.   
 
 

Driven by science 
 

Driven by workgroup 
deliberations 
Driven by SFLO needs 
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Figure 8 : Small forest landowner carbon workgroup integrated workflow  

The roadmap developed for this project (Figure 9) organizes the complexity into its key 
components. These components were tackled individually, with findings integrated to derive 
policy and funding recommendations that are most likely to overcome barriers and support 
SFLO participation in emerging markets for natural climate solutions.    

 

 
Figure 9: Small Forest Landowner Carbon Workgroup Road Map 

 

Setting the Stage 
Washington’s forests 
Washington’s forests encompass 22 million acres, or nearly ½ of Washington’s land base.  
Washington State is ranked #1 in the USA in terms of site productivity (Figure 10); a designation 
driven largely by the high-quality forest soils and long growing seasons found in western 
Washington.  
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Figure 10: Washington Ranked #1 in Soil Productivity 

 

Within these forests there are a wide range of species, ownership and management styles, 
disturbance risks, and carbon sequestration opportunities.  For example, a map of the live 
aboveground and belowground forest carbon is provided in Figure 11.  Statewide, Washington 
forests store 1.11 billion metric tons of carbon in live above ground and below ground 
components. Western Washington accounts for 78 percent (867 million metric tons) on 59% of 
the acres compared to 21.9 percent in Eastern Washington (246 million metric tons) on 41% of 
the forested acres.  

 

Figure 11:  Map of total live aboveground and belowground forest biomass in Washington. 

Small Forest Land Ownership and Allocation 
The number and diversity of SFLO - in terms of acreage, goals, and expected tenure as 
landowners - presents significant challenges to proposing a carbon program that could work for 
some, most, or all SFLO in Washington State. The demographic and trend data informed our 
approach to identifying the needs and barriers that will drive recommendations for meeting the 
goals of Section 21 of the Climate Commitment Act.  
 
In 2019, the Washington State legislature passed Senate Bill 5330 to fund an updated forest 
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landowner spatial database that could be used to assess trends in small forest landowner 
(SFLO) ownership, evaluate the impacts of the forests and fish law on small forest landowners, 
and determine what, if anything, could be done to address trends that were unfavorable for 
maintaining forest land ownership in this category of landowners.  The 2021 UW report on 
Washington’s small forest landowners7 that came from that funding shows that small forest 
landowners own 15% of Washington’s forest land,  that acreage is nearly equally divided 
between eastern and western Washington (Figure 12) , and the forests are being converted to 
other uses at almost double the rate of the statewide average (Table 5).   
 

 
Figure 12: Family Forest Land Ownership in Washington State. 

 
Table 5: SFLO Forest Land Conversion Rates. 

 
 
The conversion risk is concentrated in only a few areas of the state as shown in Figure 13 with 
an additional 178,000 acres likely to convert by 2030 (UW 2021 Study). 
 

 
7 Rabotyagov, et al, 2021, Washington's Small Forest Landowners in 2021 

       
  

Change20192007

-2.0%19.2519.64Forest Acres (millions)

-4.1%4.845.04SFLO Parcel Acres (millions)

-3.9%2.882.99SFLO Forested Acres (millions)

8.5%218,000201,000SFLO (# owners)

2.1%261,800256,500SFLO (# parcels)

https://nrsig.sefs.uw.edu/projects/small-forest-landowner-regulatory-impacts
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Figure 13: Expected conversion risk of forest land to non-forest land (2020-2030) 

 
Small Forest Landowner Demographics 
Major trends highlighted in the UW 2021 study include the following demographic trends 
that are relevant to this analysis (all italicized bullets directly from that report). 
• In 2007, there were 19.64 million acres of forest in Washington State. Forest acres 

declined by 394,000 acres (or 2%) by 2019. 

• Small forest landowners (SFLO) account for 15% of forest acres. SFLO forest acres 
declined from 2.99 million acres in 2007 to 2.88 million acres in 2019 (a 3.7% decline). 
Total parcel acreage owned by SFLO declined from 5.04 million acres to 4.84 million 
acres (a 4% decline). The number of small forest landowners increased from 201,000 in 
2007 to 218,000 in 2019 (or 8.5%). The number of SFLO parcels increased from 256,500 
to 261,800 (or 2.1%). 

• Seventy-seven percent of SFLO owned less than 20 acres in 2007 and accounted for 22% 
of forest acres. Small forest landowners who owned between 100 and 1000 acres 
accounted for the largest percent of forestland acreage (36%), followed by SFLO who 
owned between 20 and 100 acres (30%). 

• Between 2007 and 2019, SFLO forest acres in the three smallest size classes (<20 acres, 
20- 100 acres, 100-1000 acres) declined by 117,000 acres while the two largest size 
classes (1000-5000 acres, 5000+ acres) increased by 13,500 acres. 

• The number of owners increased across all size classes, with the largest increase in the 
20- 100 acres class (+9,700). 
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• Seventy-one percent of SFLO forest acres in 2007 were in the forestry or natural land use 
classes, followed by Residential (18%) and Agriculture (10%). By 2019, SFLO forest acres 
in forestry or natural land uses declined by 121,500 acres (or 5.7%) while Residential 
increased by 48,600 acres (or 9%). 

• Parcels transitioned both out of and into the SFLO owner class. Between 2007 and 
2019, approximately 450,000 acres (or 15%) left the SFLO class while 238,000 acres 
(an equivalent of 8% of 2007 area) transitioned into small forest landownership. 

• Of the 67% of acres moving out of SFLO that remained forested, Private Industry 
(107,000 acres) was the largest destination owner class, followed by Private Other 
(60,000 acres), Tribal (50,000 acres), and Private Conservation (25,000 acres). 

• The plurality of acres transitioning into SFLO were Private Industry in 2007 (92,000 acres). 

• Somewhere between 25,000 and 50,000 small forest landowners are likely anticipating 
selling all or some of their forest land in the coming 10 years. Somewhat fewer than 1 in 
10 current SFLOs have likely ever sold or given away some, but not all, of their forest 
land. 

• The most important aspects of ownership for SFLOs, on average, are beauty and 
scenery, provision of wildlife habitat and environmental benefits, and privacy and 
personal attachment. “The protection of water resources” ranks highly as an 
ownership objective among Washington State SFLOs. 

• SFLOs who have a sole focus on income and investment from their forests may 
constitute a minority of ownerships, but they tend to own disproportionately more of the 
state’s Small Forest Land. Conversely, owners who tend to value their forest lands 
primarily for Family and Privacy purposes represent a substantial number of owners, 
but a very small amount of Small Forest Land. Many SFLOs who give low priority to 
timber harvesting still perform some kind of forest management in the course of their 
forest ownership.  

• Consider a variety of alternatives the State can pursue to support carbon benefits on 
Small Forest Lands. Ultimately, the current high fixed costs for participating in a 
carbon offset program will likely exclude the vast majority of Washington State SFLOs 
from existing voluntary and compliance carbon offsetting programs for the time being. 
However, offset markets are only one way to pay SFLOs for the carbon value of their 
lands. 
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Pathways to Engage Small Forest Landowners in Climate 
Smart Forestry 
There are three pathways small family forest landowners can navigate to manage their forests in 
ways which will contribute to climate mitigation.  Within the realm of natural climate solutions, 
forests offer the most practical and cost-effective pathway to remove and store large amounts of 
carbon in the forest and in long lived wood-based products. 

The three pathways are participation in 1) a regulated forest carbon offset program, such as the 
Washington Cap and Invest program; 2) the voluntary forest carbon offset market, such as 
programs offered by ACR, VERRA, and the Climate Action Registry (CAR); or 3) incentive-
based programs offered through federal and state agencies, such as Natural Resources 
Conservation Service (NRCS), state natural resource agencies, and non-profits such as the 
Family Forest Carbon Program – a joint program of American Forest Foundation and The Nature 
Conservancy.  

Each of these pathways has benefits and risks to small forest landowners, as well as barriers to 
entry and impediments to participation due to programmatic requirements and time 
commitments. As a result of these challenges, Washington small forest landowners have not been 
actively involved in either regulated or voluntary forest carbon offset programs, and only a small 
percentage have taken advantage of available incentive-based programs. 

Carbon Market Attributes 
All carbon market protocols have four key elements: baseline, additionality, leakage, and 
permanence: 

Baseline – is a pre-defined business as usual scenario representing that which would have 
occurred had the carbon credit not been given.  Credits are calculated based on 
differences in carbon stocks between baseline and project activities with deduction for 
secondary effects (leakage), project risk (buffer pool), and additions for harvested wood 
products.  The baseline can be either static (eg for California and Washington Forest 
Offset Protocols (FOP) or dynamic (e.g. Family Forest Carbon Program).   Baseline is 
typically defined as Business as Usual (BAU) in the context of short-rotation timber 
production. It may be defined as average condition in your region/owner class/forest type 
or similar approaches. The challenge with baselines in the context of Washington’s SFLO 
is that it encourages and rewards non-managers who have done a poor job of maintaining 
their forests while not crediting tree farmers for their prior good work improving their 
forests.  It is particularly problematic in eastern Washington where a baseline for a fire 
resilient healthy forest could be 50-70% fewer trees than are currently on site.   

 
Additionality – refers to the idea that the carbon that is available to the market is 
additional to what would have occurred without it.  Each carbon program has a different 
set of definitions of what is allowed or disallowed under the additionality clause of their 
methodology.  Plus, they have deductions for expectations of market ‘leakage’ which is 
explained below.  In some instances, to qualify as additional, the carbon accumulated has 
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to be above what is required by law.  So, for example, the Forests and Fish law regulating 
buffer widths on nearly all of Washington’s privately owned forest land would not count 
as ‘additional’ and any extra buffers required with proposed law changes would also be 
excluded from carbon market consideration due to the additionality test under most 
current carbon market programs.  Entire reference documents have been written about 
how to measure it8 which is indicative of the difficulties in measuring it in a way that is 
fair, equitable, and actually mitigates carbon emissions. 
 
Leakage - Historically, leakage was defined as the “activity shifting leakage” that occurs 
when harvesting shifts elsewhere within the same land ownership as the carbon project 
itself. In those cases, carbon gains in one area under the landowner’s management, are 
negated by increased harvest and carbon losses elsewhere in the same landscape. This 
approach considers only the forest as providing the overall climate mitigation benefit, and 
not the forest, plus product, plus substitution, benefit as has been developed for the CWG 
project.  
 
“Market shifting leakage” is where an intervention may reduce wood supply in one 
region, but the aggregate market demand and supply are not reduced. Market shifting 
may occur within a region, state or country. It speaks directly to the product element, but 
not the potential for market shifting away from wood products to alternatives, which is 
more accurately captured by quantifying the substitution benefits of the product stream.  
In both cases there is a carbon mitigation impact, though traditionally carbon markets 
have dealt only with wood harvest moving elsewhere, rather than a move away from 
wood products into alternative products that (usually) have a higher carbon footprint.     
 
The productivity of Washington’s forests combined with their global importance as a 
wood supplier means that we can expect market shifting if there is substantial reduction 
in Washington’s wood supply from carbon market programs.  Given the requirement of 
state law under RCW 70A.45.090-100 regarding the forest and forest products sector 
carbon sequestration potential of the state, any intervention that reduces wood supply will 
not only result in market leakage but will be contrary to the intent of current state law.  
Surveys show that not all SFLO plan to harvest, so this requirement to account for 
leakage will impact only those lands that are classified as designated forest lands (DFL), 
a status that requires periodic harvest in lieu of annual tax payments.   

 
Permanence is described as a requirement that the carbon remain in a stock (i.e. out of 
the atmosphere) for an extended time frame, usually 30–100 years. Each protocol has a 
different time frame and a system for accounting for reversals, either unintentional (e.g. 
wildfire) or intentional (harvest of a stand reserved from harvest).  Permanence is built 
into contractual obligations in short and long-term agreements/ easements and may be 
compensated on a pro-rata basis for the duration of services delivered. In many instances 
some of the carbon generated goes into a ‘buffer pool’ to guard against the risk of 
reversal.  One would expect that in a fire dominated system like eastern Washington, the 
buffer pool would be quite large to compensate for potential losses.   

 
8 Additionality Definitions From the World Bank 

https://openknowledge.worldbank.org/server/api/core/bitstreams/d0ad30e4-af71-5bf0-ab79-d4eafc0629df/content
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These attributes all play a role in the following descriptions of available regulated and voluntary 
carbon programs.   

Regulated Programs 
There are two regulated forest offset programs available for use by Washington forest 
landowners – the Washington Cap and Invest program and the California Air Resources Board 
(CARB) program.  

The Washington Department of Ecology adopted its Forest Offset Protocol as part of the broader 
Climate Commitment Act Program Rule on September 29, 2022. The Washington Forest Offset 
Protocol mirrors the most current version of California’s Forest Offset Protocol adopted June 25, 
2015. 

California first adopted its Forest Offset Protocol on October 20, 2011. This protocol was part of 
the state's efforts to integrate forest conservation and management practices into its greenhouse 
gas reduction strategy under its cap-and-trade program. The California Forest Offset Protocol has 
been updated twice since its introduction, with the current version adopted in 2015. 

To date, no Washington private small forest landowners have participated in either the 
Washington or California Forest Offset Protocol, although the CARB program has been available 
since its first forest offset protocol was adopted in 2011. This is due to barriers to entry and 
impediments to participation, which are summarized below. 

Washington’s Forest Offset Protocol 
 
The Washington Department of Ecology's Forest Offset Protocol, established as part of the state's 
cap-and-invest program, is designed to incorporate forest management projects that contribute to 
carbon removal and storage efforts. This protocol is aligned with Washington's broader climate 
goals of reducing greenhouse gas emissions and promoting sustainable land management. The 
protocol enables forest landowners to generate offset credits by maintaining or enhancing forest 
carbon stocks, which can then be used to meet compliance obligations under the state’s emission 
reduction regulations. Such measures also support a range of co-benefits, such as clean water, 
wildlife and fish habitat, biodiversity, and enhancing the resilience of forest ecosystems. 

Under this protocol, three project types are allowed - reforestation, improved forest management, 
and avoided conversion projects. Reforestation projects focus on planting trees in deforested or 
degraded lands, thereby increasing carbon removal and storage capacity. Improved forest 
management practices involve modifications to forest harvesting techniques and rotation lengths 
to increase carbon removal and long-term storage. Avoided conversion projects protect forests 
that are at risk of being cleared for alternative uses, thus maintaining their carbon removal and 
storage capabilities. Each project type must adhere to specific eligibility criteria and performance 
benchmarks to ensure carbon credits are real, measurable, permanent, and additional carbon 
reductions. 
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The Washington Cap and Invest program, as part of the state's Climate Commitment Act, 
authorized two carbon registries for listing and verification of offset projects. These are ACR and 
the Climate Action Reserve (CAR). This system allows project developers to register and verify 
their projects under these recognized platforms, facilitating the generation of offset credits that 
can be used within Washington’s carbon market to meet regulatory requirements or for voluntary 
purposes. 

Barriers and Impediments to Small Forest Landowner Participation 
There are numerous barriers and impediments small forest landowners must overcome to 
participate in the regulated forest carbon offset market. These include: 

9. High Initial Costs: The upfront costs associated with developing and verifying a forest 
offset project can be prohibitive for small forest landowners. These costs include the 
expenses of measuring and monitoring carbon stocks, preparing project documentation, 
and undergoing third-party verification. 

10. Complexity of Protocol: The protocol for forest carbon offset projects is complex and 
technical. Understanding and navigating these requirements can be challenging for small 
forest landowners who may not have the resources or expertise to manage the rigorous 
demands of project development, verification, and ongoing compliance. 

11. Economies of Scale: Carbon offset projects typically achieve greater financial viability 
with scale due to lower per-unit costs. Small forest parcels may not independently meet 
the minimum acreage requirements to generate sufficient carbon credits to attract buyers, 
making it less economically feasible for small forest landowners to participate without 
aggregating their lands with others, which is impractical for multigenerational 
commitments. 

12. Long-term Commitment: Carbon offset projects require a long-term commitment to 
specific land management practices to ensure the permanence of carbon sequestration. In 
the case of the Washington Forest Offset Protocol, the initial crediting period is 25 years, 
with the requirement to maintain carbon stocks for 100 years after the end of the crediting 
period (minimum 125 years). This long duration is a significant deterrent for small forest 
landowners who need flexibility in their land management for economic or personal 
reasons. 

13. Restrictions of Forest Management Practices: Restrictions on forest management 
practices contained in the Washington Forest Offset Protocol (FOP) are not practical for 
managing forest types found across Washington, such as Douglas-fir and hemlock 
forests. In addition, prescriptive forest management requirements contained in the 
Washington FOP are not consistent with the Washington Forest Practices Act 
requirements. Examples include: 
- even-aged harvest units may be no larger than 40 acres 
- limits on the percentage of a single species of live trees within a project area based on a 
prescribed species diversity index by assessment area 
- limits on age class distribution within watersheds 
- prescriptive standing and dead wood requirements 
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- all forest parcels owned by a project participant must be third-party certified to the 
American Tree Farm program, Forest Stewardship Council, or the Sustainable Forestry 
Initiative 

14. Market Accessibility: The market for carbon credits can be opaque and difficult to 
access for smaller producers. Without the knowledge or connections to find and negotiate 
with buyers, small forest landowners may find it challenging to sell their carbon credits at 
fair prices. 

15. Regulatory and Administrative Burdens: The administrative burden of participating in 
carbon markets, including ongoing monitoring and reporting requirements, can be 
significant. For small forest landowners who typically do not have dedicated staff for 
such activities, these demands can be overwhelming. 

16. Lack of Tailored Support and Resources: There is often a lack of targeted support, 
resources, and incentives for small forest landowners to participate in carbon markets. 
This includes technical assistance, financial incentives to offset initial costs, and guidance 
through the regulatory landscape. 

For a summary of specific requirements of the Washington Forest Offset Protocol, see Appendix 
3.  

Voluntary Programs 
Multiple voluntary carbon programs are available to small forest landowners in Washinton which 
offer a pathway to additional income through carbon credits, while incentivizing sustainable 
forest management practices that enhance forest health, productivity, biodiversity, improve water 
quality, and combat climate change.  

To participate in the voluntary carbon market, small forest landowners need assistance to 
understand the options available through registries, carbon standards, and forestry methodologies 
in Washington. However, like the Washington regulated carbon offset program, small forest 
landowners face many barriers and impediments to participating in voluntary carbon programs. 

Registries 
Carbon offset registries serve as platforms where carbon credits can be registered, verified, 
tracked, traded, and retired. They ensure the integrity and transparency of carbon offset projects 
by enforcing adherence to established standards and methodologies. For small forest landowners, 
the following registries are particularly relevant: 

Verra9 - previously known as the Verified Carbon Standard, Verra is the most widely used 
carbon offset registries globally. It offers the Verified Carbon Standard (VCS) for quantifying 
and verifying carbon credits from forestry and other land use projects. It offers a standard, 
methodologies, and verification requirements. Under VCS, the registry offers several forestry 

 
9 Home | Verra 

https://verra.org/


SFLO Carbon Workgroup   Page 37 of 85 

methodologies for use in the U.S. including for Improved Forest Management (VM0003, 
VM0045), reforestation (VM0047), and biochar (VM0044) as detailed in Appendix 3. 

ACR10 – previously known as the American Carbon Registry, ACR established the first carbon 
registry in 1996 and its improved forest management methodology is the most widely used in the 
U.S. and in Washington. ACR maintains a standard, methodologies, and verification criteria for 
carbon offset projects, 11 for Improved Forest Management, reforestation, and forest 
conservation. 

Climate Action Reserve (CAR) – previously known as the California Climate Action Registry 
and created by the State of California in 2001, CAR became a non-profit in 2008. CAR operates 
a registry, maintains a standard, methodologies, and verification requirements. CAR offers a U.S. 
Forest Offset Protocol that includes improved forest management, reforestation, and avoided 
conversion project types. The current California and Washington regulated FOP were developed 
from the CAR voluntary FOP. CAR also offers a b12 reforestation program. 

Registry Standards 
Registry Standards guide the creation, verification, and monitoring of carbon offset projects, 
ensuring they deliver real, measurable, permanent, and additional carbon reductions. They define 
how projects should be designed and operated to produce valid credits. 

Methodologies 
Methodologies are specific procedures or approaches prescribed by standards for quantifying the 
carbon removed or emissions avoided by a project. They are critical in ensuring the consistency 
and accuracy of the carbon credits generated. For forestry projects, methodologies detail 
procedures for measuring the carbon stocks in forests and for monitoring changes over time. 
Examples include: ACR’s Improved Forest Management (IFM) on Non-Federal U.S. 
Forestlands13 and VERRA’s Methodology for Improved Forest Management through Extension 
of Rotation Age (VM0003)14. 

Barriers and Impediments to Small Forest Landowner Participation 
There are numerous barriers and impediments small forest landowners must overcome to 
participate in the voluntary forest carbon offset market. These include: 

1. High Initial Costs: The upfront costs associated with developing and verifying a forest 
offset project can be prohibitive for small forest landowners. These costs include the 
expenses of measuring and monitoring carbon stocks, preparing project documentation, 
and undergoing third-party verification. 

2. Complexity of Protocol: The protocol for forest carbon offset projects is complex and 
technical. Understanding and navigating these requirements can be challenging for small 

 
10 Registry - ACR (acrcarbon.org) 
11 Methodologies - ACR (acrcarbon.org) 
12 Climate Forward – Accelerating Action on Climate Change 
13 Improved Forest Management (IFM) on Non-Federal U.S. Forestlands - ACR (acrcarbon.org) 
14 VM0003 Methodology for Improved Forest Management through Extension of Rotation Age, v1.3 - Verra 

https://acrcarbon.org/acr-registry/
https://acrcarbon.org/methodologies/approved-methodologies/
https://climateforward.org/
https://acrcarbon.org/methodology/improved-forest-management-ifm-on-non-federal-u-s-forestlands/
https://verra.org/methodologies/vm0003-methodology-for-improved-forest-management-through-extension-of-rotation-age-v1-3/
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forest landowners who may not have the resources or expertise to manage the rigorous 
demands of project development, verification, and ongoing compliance. 

3. Economies of Scale: Carbon offset projects typically achieve greater financial viability 
with scale due to lower per-unit costs. Small forest parcels may not independently meet 
the minimum acreage requirements to generate sufficient carbon credits to attract buyers, 
making it less economically feasible for small forest landowners to participate without 
aggregating their lands with others, which is possible under several voluntary 
methodologies. 

4. Market Accessibility: The market for carbon credits can be opaque and difficult to 
access for smaller producers. Without the knowledge or connections to find and negotiate 
with buyers, small forest landowners may find it challenging to sell their carbon credits at 
fair prices. 

5. Administrative Burdens: The administrative burden of participating in carbon markets, 
including ongoing monitoring and reporting requirements, can be significant. For small 
forest landowners who typically do not have dedicated staff for such activities, these 
demands can be overwhelming. 

6. Lack of Tailored Support and Resources: There is often a lack of targeted support, 
resources, and incentives for small forest landowners to participate in carbon markets. 
This includes technical assistance, financial incentives to offset initial costs, and guidance 
through the regulatory landscape. 

7. Lack of Labor: One of the challenges for an aging community of SFLO, especially those 
without heirs, is a lack of labor. Even if these landowners had $ from a carbon program, 
many of them would not be able to perform the work themselves. Additionally, 
landowners report a general shortage of labor to do the work of forestry.  

For a summary of specific requirements of the ACR Improved Forest Management methodology, 
see Appendix 3.  

Incentive Programs 
In Washington, there are approximately 218,000 small forest landowners15. These landowners 
collectively own about 2.9 million acres of forestland, which represents about half of the private 
forestland in the state. These landowners have the potential to significantly contribute to 
removing and storing additional carbon through climate smart forestry practices. However, most 
of these landowners are unlikely to participate in a regulated or voluntary carbon program due to 
the barriers to entry and impediments to operating a carbon offset project. Thus, offering 
incentives to small forest landowners is an important pathway to encourage voluntary 
implementation forest practices that will increase carbon removal and storage on their land and 
in wood-based products produced from sustainable harvesting over time. 

The Washington Legislature and state agencies (Department of Ecology and Natural 
Resources) should fund: 

 
15 Small Forest Landowner Office | WA - DNR 

https://www.dnr.wa.gov/sflo
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Financial incentives for small forest landowner participation in carbon markets  

• Offer loan or bond guarantees to reduce the cost of capital financing of forest carbon projects 
that require patient capital recovery, including reforestation, fire risk reduction, and improved 
forest management. Qualified forest carbon projects would be required to use a methodology 
approved by a credible, third-party entity, as determined by the Department of Ecology. 

• Offer grants to small forest landowners that will assist in covering a portion of the upfront 
costs of developing a forest carbon project, such as the cost of a carbon inventory and third-
party verification. 

These incentives should ensure participation of historically underserved small forest landowners 
while balancing the need for achieving scale.  

The Washington Legislature and state agencies (Department of Ecology and Natural 
Resources) should authorize and implement: 

Carbon market insurance or a buffer pool to incentivize small forest landowner participation in 
carbon programs 

• Create a state insurance product or a state buffer pool for use by the private carbon 
marketplace as an alternative to depositing a portion of project carbon credits into a registry 
buffer pool account. 

Currently, forest carbon market projects undergo a risk buffer analysis to address leakage and 
reversals.  Landowners must either contribute a certain percentage of project carbon credits to a 
registry buffer pool or buy insurance. Presently, no insurance product is available to act as a 
substitute for banking credits. A state backed insurance product or buffer pool of credits from 
third-party approved forest projects could be used by forest carbon project owners to meet, in 
part or in full, carbon registry buffer pool obligations to protect against losses caused by 
reversals and to ensure that all issued carbon credits are permanent. This is intended to reduce 
costs and incentivize small forest landowner participation in forest carbon projects. 

The Washington Legislature and state agencies (Department of Ecology and Natural 
Resources) should fund: 

Technical Assistance to support small forest landowners in voluntary actions to remove and store 
carbon 

• Education and Training – a key barrier to participation in carbon offset programs and 
voluntary actions to implement forest practices that will increase carbon removal and storage 
on their land is the lack of knowledge and information about these opportunities. 
The Washington Legislature should direct funding to the Washington Department of Natural 
Resources with a directive to issue a block grant to WFFA, a Washington non-profit operated 
under the direction of small forest landowners for the purpose of developing and 
implementing an education and training program for small forest landowners on carbon 
offset programs and to build capacity to assist landowners in accessing financial, technical, 
and implementation support. 
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A block grant is a type of funding issued from a government to a local or state organization 
for general purposes, allowing the recipient more discretion over how the funds are used. The 
concept behind block grants is to provide more efficiency in the use of funds and foster 
innovative solutions to problems at the local level.  

Incentive payments to implement carbon smart forestry practices 

The Family Forest Carbon Program16 is a pathway for small family forest landowners to improve 
forest health and help mitigate climate change while earning an income to cover the cost of 
taking care of their land. The program helps landowners implement improved forestry practices 
in their forests that result in greater amounts of carbon removed and stored in their trees. 
Companies and other organizations can purchase verified carbon credits generated from the 
additional carbon removed and stored on woodlands enrolled in the program. 

Upon enrollment, landowners receive payments for implementing forest management practices 
that increase the carbon removed and stored on their land. They also receive an expert 
consultation from a forester and a forest management plan uniquely designed for their property 
and goals. Basic eligibility requires a landowner have forested property in a region currently 
covered by the Family Forest Carbon Program, own 30 or more acres of native trees on their 
property, have the legal right to harvest on the property and be able to commit to a 20-year 
agreement. 

The program’s main goal is to connect landowners with forestry professionals to assist in the 
stewardship of their forestland. The Family Forest Carbon Program is perfect for landowners 
who are trying to manage their forestland to promote the growth of native species, create older 
and more mature forests, and improve wildlife and fish habitat. 

The program was developed by two national nonprofits, the American Forest 
Foundation and The Nature Conservancy, to help landowners implement sustainable forest 
management practices that result in healthier forests, higher-quality timber, improved wildlife 
habitat and increased carbon removal and storage. The Program is operated by the Family Forest 
Impact Foundation, an affiliate of the American Forest Foundation.  

Currently, the Family Forest Carbon Program is not operating in any western state. However, the 
program is looking to expand into the west and is seeking on-the-ground partners to operate the 
program, akin to a franchise arrangement. WFFA is in discussions with the Family Forest Carbon 
Program about being its on-the-ground partner in Washington.  

Prior to launching the Family Forest Carbon Program in Washington, a set of forest practices 
must be identified that will increase carbon removal and storage on small forest parcels, so 
increases in carbon can be measured, and payment rates can be established. This requires plot 
data, either measured on-the-ground or remotely, to determine existing stocks and measure 
carbon stock changes over time. The work recently completed to measure carbon stock changes 

 
16 How It Works | Family Forest Carbon Program 

https://forestfoundation.org/
https://forestfoundation.org/
https://nature.org/
https://www.familyforestimpact.org/
https://www.familyforestimpact.org/
https://familyforestcarbon.org/how-it-works/
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over time by University of Washington’s NRSIG as part of this Washington DNR contract now 
makes it possible to fulfill the data needs necessary to operate the Family Forest Carbon 
Program. 

The Washington State Legislature should provide seed funding in the form of a block grant 
through the Washington Department of Natural Resources to WFFA, a Washington non-profit 
operated under the direction of small family forest landowners for the purpose of setting up a 
franchise of the Family Forest Carbon Program in Washington. 
 

FFCP PNW Partnership Requirements 
Like other states, if Washington is to become a part of the FFCP family of participating states, 
we will need to develop the core carbon team here in the region.  Preliminary discussions with 
the FFCP indicate that there are plenty of ways to engage with them, starting with a well-
developed MOU that establishes clear targets, task allocation between entities, financial 
obligations and expectations, and arms-length relationship standards.  In other words, FFCP will 
not set up a program here without a dedicated entity that is fully resourced and able to commit to 
at least a 5-year effort to establish a viable regional program.  Therefore, it is clear that we will 
need to establish an independent entity that can serve as the clearing house for the many 
elements needed to ensure SFLO have access to carbon markets, carbon incentives, and the 
support they need to participate in their chosen program.   
 
One option is to develop a public/private partnership that can coordinate and magnify the efforts 
of the many organizations that see benefit, and will contribute, to bringing a carbon program into 
reality.   
The Partnership would initially be tasked with three key tasks: 

1) Development of SFLO specific protocols and eligible pathways to attain carbon 
benefit, including benefits for our fire dependent ecosystems. 
a. Based on outcomes of the NRSIG Tool  
b. Linked to the HWP accounting protocol required by RCW 70A.45.090 

2) Close coordination with UW NRSIG who will provide ongoing updates and 
maintenance of remote sensing technology (research & development) to permit 
aggregation at a resolution that addresses protocol needs. 

3) Maintenance of Project Registry for WA State (with opportunities to expand to the 
west coast) 

4) Creation of partnerships and funding mechanisms to ensure the program becomes 
self-sustaining.   
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Building a Washington Specific Carbon Program – the 
Science 

A specific deliverable identified in the CCA was to provide recommendations for the 
implementation and funding of a pilot program to develop an aggregator account that could 
pursue carbon offset projects for small forestland owners in Washington State, including 
recommendations based on programs established in other jurisdictions. Currently, there are 
limited carbon programs in Washington or other jurisdictions that are specific to small forest 
landowners. The most well-established program is the American Forest Foundation’s (AFF) 
Family Forest Carbon Program (FFCP) which has recently expanded from 3 states to 15 states 
along the eastern seaboard of the USA. 

Developing a Washington specific toolset for the aggregator account 
The FFCP approach addresses aggregation by implementing the program at a landscape level, 
which reduces costs for landowners. Landowners adopt practices that are expected to increase 
carbon sequestration, and the carbon benefits are remotely monitored by comparing parcels 
entered into the program to comparable parcels in the landscape that are not enrolled. This 
comparison demonstrates the specific additionally created by the adoption of the practices and 
enrollment in the carbon program. The FFCP has worked with Verra, an internationally accepted 
carbon standards organization to develop a protocol for ‘improved forest management’ 
(VM00045) (Shoch et al. 2022), that compares the carbon accumulated on enrolled lands against 
matched forest inventory plots from programs such as the US Forest Service Forest Inventory 
and Analysis (FIA) program (McRoberts et al. 2005). At the outset we expected that the Verra 
VM00045 protocol could not be adopted in its current form for Washington state, or indeed 
anywhere in the western USA due to the strict matching requirements for the plots and the dearth 
of such matches here in the west.  Alternatively, to participate in these programs, project carbon 
must be quantified using new field plots. The cost of installing these plots has been prohibitively 
expensive for small forest landowners (SFLO). There had to be a better way.  We proposed an 
alternative method as part of the effort undertaken for the CWG project.   

Our thought was that newly available datasets including digital aerial photogrammetry (DAP) 
from the National Agricultural Imagery Program (NAIP) meant it may be possible to replace 
field plots with remotely sensed forest inventory (“National Agriculture Imagery Program - 
NAIP Hub Site” 2023). This approach would rely on developing wall-to-wall predictions of 
forest composition and structure by developing statistical models from physical, climate, 
spectral, and photogrammetric datasets along with geolocated field plots.  

We are happy to report that in this project, the University of Washington’s Natural Resource 
Spatial Infomatics Group (hereafter NRSIG) were able to crack the code on integrating these 
disparate datasets to generate improved remotely sensed biomass and carbon estimates for all 
forested acres in Washington. This is the first successful effort of its kind in the nation, though 
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many other shops are endeavoring to do the same thing.  Full details are in Appendix 1.  

In brief, NRSIG were tasked with investigating the potential to use remotely sensed forest 
inventory for a carbon program. First, they developed a comprehensive database of forest 
inventory field plots from the Washington Department of Natural Resources (DNR) and the US 
Forest Service (USFS). For each plot, tree records were summarized to calculate species 
proportion and structure attributes on a per acre basis, including forest biomass and digital 
elevation models, climate layers, satellite imagery, and NAIP-derived DAP were processed. Next 
field plots were attributed with over 300 predictor variables. Models were developed to predict 
each response variable and produced statewide rasters at 66-foot resolution (1/10th acre). 
Accuracies of these models were reported at two spatial scales. 

Second, the new prediction rasters and parcels from the Forestland Database were used to 
develop improved estimates of SFLO forest attributes (Rogers, Cooke, and Comnick 2023 - see 
Appendix 1). We summarized carbon in SFLO forests and compared the estimates from FIA. We 
contrasted the average forest structure attributes for SFLO against other major owner classes. We 
classified SFLO forest acres for several species, density, and size classes to identify opportunities 
for improved forest management. 

Third, the models were applied in a demonstration tool for a theoretical forest carbon program. 
We selected the Verra improved forest management protocol to demonstrate how the program 
could work. While there are other standards and protocols for greenhouse gas reduction and 
offset projects, recent updates to the Verra protocol by the Family Forest Carbon Program 
(FFCP) were identified by the CWG as a promising starting point for Washington State small 
forest landowner engagement in carbon cap-and-trade markets. The Verra program compares 
actual growth and harvest activities for a project against matched plots over time. Here, we 
simulated treatments for the project and baseline plots using the Forest Vegetation Simulator 
(Crookston and Dixon 2005).  

These efforts have created a quantum leap forward for carbon accounting, but more work is 
needed to bring them to market readiness.  The outstanding issues and needs are identified in the 
recommendation section of this report to address this deliverable.  

Testing the Tool to Estimate Forest Landowner Carbon Stocks 
Using the NRSIG carbon tool (hereafter dubbed the Forest Genie by the CWG) the following 
forest landowner carbon stock estimates were generated.  From the spatially explicit forest 
landowner database we can calculate that SFLO’s own 1.15 (± 0.13) million acres of forestland 
in western Washington and 1.40 (± 0.16) million acres in eastern Washington. There are several 
different datasets and methods to estimate forest carbon stocks on these lands.  The latest 
available data from the Forest Genie generated from this project show the variability between 
owner types, half-state (east vs west), and component (living biomass, dead biomass and soil) in 
Table 6 as compared to estimates derived from FIA sampling (1 plot per 6000 acres) in Table 7.  
The acreage cutoffs are somewhat different between the two datasets (i.e. what is classified as a 
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forest), but overall the two estimate procedures are in close agreement. This is significant 
because it opens the door for us to move forward with Forest Genie improvements so that 
remotely sensed carbon estimates can be included in forest offset protocols and standards as a 
viable measurement method.   
 
Table 6. Summary of live aboveground and belowground carbon for SFLO forests in Washington using prediction rasters 
and the Forestland Database. 

 
West East 

Owner Class Forest Acres 
Metric Tons 
Per Acre C 

Total Metric 
Tons C 

Forest 
Acres 

Metric 
Tons 
Per 

Acre C 
Total Metric 

Tons C 

SFLO 1,423,714  53.5  76,911,725  1,460,819  21.3  31,935,417  
Private Industrial 3,419,852  45.7  151,678,611  835,933  22.2  17,698,731  
Tribal 357,882  47.1  17,931,111  1,068,252  22.1  30,214,059  
DNR 1,269,914  79.0  108,110,245  514,803  27.8  16,337,915  
Forest Service 3,137,029  107.9  369,048,703  3,701,111  38.2  159,878,816  
Summary 11,739,608 73.9 867,318,306 8,036,122 30.7 246,330,750 

 

Table 7. Summary of live aboveground and belowground carbon for SFLO forests using FIA and the Forestland Database. 

 
West East 

Owner 
Class 

Forest Acres 
Metric Tons 
Per Acre C 

Total Metric 
Tons C 

Forest 
Acres 

Metric Tons 
Per Acre C 

Total Metric 
Tons C 

SFLO 1,150,000 50.59 58,100,000 1,400,000 20.33 28,400,000 

 
Ten percent of forest carbon is stored by SFLO (109 million metric tons). On average, SFLO 
forests store 37.7 metric tons of carbon per acre.  SFLO store less carbon per acre than other 
owner types in eastern Washington and more carbon per acre in western WA compared to other 
private enterprises but less than public lands.   
 
If we add in the non-living components of the forest land (soils, dead wood, etc) forests owned 
by Small Forest Landowners (SFLO) in Washington state store 223 million metric tons (MMT) 
of carbon Table 8 . This represents 9.6% of the total carbon stored in Washington forests on 15% 
of the forested acres. On a per acres basis, SFLO forests store 87.5 metric tons per acre compared 
to an average value of 105.4 metric tons for all Washington forests. Figure 14 shows these 
relationships graphically.   
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Table 8.Total and average per acre forest carbon for SFLO and all forest in Washington state by pool (95% confidence intervals 
are listed in parentheses). 

 Total Forest Carbon (MMT) Forest Carbon Per Acre (Metric Tons) 
Pool SFLO All Forests SFLO All Forests 
Aboveground 
live 

71.2 (± 6.92) 841.4 (± 16.5) 28.0 (± 2.12) 38.1 (± 0.73) 

Belowground 
live 

15.3 (± 1.51) 185.7 (± 3.7) 6.0 (± 0.47) 8.4 (± 0.16) 

Dead wood 22.4 (± 1.89) 261.7 (± 4.0) 8.8 (± 0.48) 11.9 (± 0.16) 
Litter 24.9 (± 2.07) 273.7 (± 3.6) 9.8 (± 0.40) 12.4 (± 0.12) 
Soil organic 88.8 (± 6.54) 762.4 (± 8.9) 34.9 (± 0.87) 34.6 (± 0.25) 
Total 222.6 (± 17.1) 2324.8 (± 30.4) 87.5 (± 3.46) 105.4 (± 1.15) 

 

 
Figure 14. Area, total carbon, and average carbon per acre by pool for each owner class in Washington state. The SFLO owner 
class is highlighted. (St-Ot = State Other, St-DNR = Washington Department of Natural Resources, Pvt/Trb-Ind = Private or Tribal 
Industrial, Pvt-SFLO = Small Forest Landowner, Pvt-Ot = Private Other, Fed-Ot = Federal Other, Fed-FS = USDA Forest Service) 

Incorporating Forest Harvest into the Carbon Calculus 
The primary commercially harvested species in the PNW, Douglas fir, is a critical component of 
US wood supply. Washington ranks 3rd (behind Oregon and Georgia) in US sawtimber 
production, which accounts for 19% of global sawtimber production.  Harvest has declined from 
a high of nearly 6 billion board feet (BBF) in the 1980s to a current level of about 2.5 BBF 
annually (Figure 15).  In a typical year anywhere from 9-12% of harvest volume comes from 
SFLO lands.17 
 
Section 21 and its cross references dictated that the CWG project strive to articulate actionable 
approaches to meeting the aspirational goals of RCW 70A.45.090. Though complex, it has been 

 
17   Palmer, Marin; Kuegler, Olaf; Christensen, Glenn, tech. eds. 2018. Washington’s forest resources, 2007–2016: 
Ten Year Forest Inventory and Analysis report. Gen. Tech. Rep. PNW-GTR-976. Portland, OR: U.S. Department of 
Agriculture, Forest Service, Pacific Northwest Research Station. 75 p. 
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an exciting opportunity to provide a tangible example to the rest of the world on how to 
implement regional policies to meet global goals as outlined the latest United Nations Climate 
Change Conference (COP 27) Report on The Growing Role of Forest Products in Climate 
Change Mitigation.  Integrating the forest and wood product outputs into tradeable carbon credit 
schemes has been identified in other carbon projects, including the Family Forest Carbon 
Program.  However, the estimation procedures are complex, generalized, and most certainly do 
not have any granularity to them that would provide credit for forest management that creates 
higher value or more long-lived products than the norm.  
 
Given the requirement to integrate the findings of RCW 70A.45.090 into our recommendations 
on offsets (RCW 70A.65.170), it was necessary to aggregate data on timber harvest from 
Washington DNR harvest databases (Figure 15). Those databases show that private non-
corporate interests provide a substantial, though declining, proportion of the timber harvest 
used by our local milling infrastructure.  The peak of SFLO and Tribal harvest in 2007 
corresponded with a building boom and very high prices for logs, making even the smallest 
properties and lowest quality wood commercially accessible.  If those properties were 
successfully reforested as required by law, then we should see a substantial number of acres of 
15-year-old forests in our datasets. That may not be the case as UW NRSIG 2021 study found 
that conversion to non-forest uses (housing, development, agriculture) is more likely after 
harvest.  The 2008 economic collapse that followed was a period of very low prices and 
subsequently depressed harvest rates for small forest landowners, but not as low as for other 
landowner types with presumably more patient capital.        
 

 
 
Figure 15: Washington Timber Harvest by Owner Type and Year 
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https://dalberg.com/our-ideas/the-growing-role-of-forest-products-in-climate-change-mitigation/
https://dalberg.com/our-ideas/the-growing-role-of-forest-products-in-climate-change-mitigation/
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Developing Harvested Wood Product Estimates 
Most harvested logs are processed at sawmills into lumber (Figure 16) and most harvest volume 
comes from western Washington (Figure 17)18. We used these broad general harvest trends to 
focus our assessment on the most likely pathways for wood harvested from SFLO lands to enter 
the manufacturing stream, and its ultimate carbon footprint over time.  The carbon analysis for 
harvested wood products (HWP) utilizes life cycle assessment (LCA) consistent with 
internationally recognized protocols for carbon accounting of HWP.  A full report of the findings 
is provided in Appendix 2.   
 
In brief, data were developed to represent the expected distribution and harvest recovery 
across regionally variable forest types and management scenarios generated by the Forest Genie 
analysis.  This resulted in 12 different management/manufacturing scenarios with a range of 
embodied carbon as shown in Figure 18.  Embodied carbon is the amount of carbon emitted per 
unit of product – in this case a m3 of sawn lumber.  Since wood is approximately 50% carbon by 
dry weight, each m3 of HWP also stores carbon.  This stored carbon is calculated based on 
product density and species.  The difference between embodied carbon and stored carbon is the 
net carbon impact of producing that product as shown in Figure 19.  As is the case with nearly 
all wood products, they store more carbon than is emitted in their production including emissions 
associated with growth, harvesting, hauling and manufacturing as shown here.  
 
 

 
18 https://www.fs.usda.gov/research/products/dataandtools/tools/timber-products-output-tpo-interactive-reporting-tool 
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Figure 16 Allocation of wood products by forest species representing total harvest for Washington State (TPO 2018) 

 

 
Figure 17 Allocation of wood products by west and eastside for Washington State (TPO 2018) 
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(b) 

 
Figure 18 A1-A3 embodied carbon by life cycle stage for management scenarios using representative softwood lumber 
mills from western (a) and eastern (b) Washington. Assumes all harvest is sawlog 
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(a) 

 
(b) 

 
Figure 19 Embodied carbon, carbon storage, and net carbon for softwood lumber produced from each for management 
scenario for westside (a) and eastside (b) Washington 

Figure 19 shows that for every cubic meter (m3) of sawn wood produced in Washington’s 
sawmills, from 790 to 842 kg of CO2e is stored in the product itself after accounting for the 
emissions it took to grow, harvest, haul and manufacture it. Example substitution assessments 
were developed to compare the use of SFLO wood products versus functional equivalents which 
show an additional 35 kg CO2e of emissions are avoided by using wood in construction 
applications per square meter of wall area, or 1,666 kg CO2e per m3 of sawn wood for a total 
carbon mitigation benefit of about 2500 kg CO2e per m3 of sawn timber. The higher the volume 
removed per acre, and the more of that wood that is turned into long-lived products, the higher 
the carbon benefit of the HWP on a per acre basis.    
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Implications of Management Intensity on Forest and HWP Carbon Outcomes 
In addition to the statewide harvesting LCA data inputs for the database tool, we also conducted 
a case study that explores the LCA impacts of management.  This excellent dataset provides a 
rare examination of the trade-offs between low, moderate, and high intensity management.  It has 
contributed significantly to the recommendations on ‘improved forest management’ for carbon 
market and carbon incentive programs as well as pointing the way for what is needed to 
incorporate ‘longer rotations’ as a credible, defensible market strategy.  Carbon foot-printing 
developed from a Tale of Three stands was used to explore the range of carbon consequences 
from improved forest management in our westside forests.  This long-term retrospective 
management experiment was fully documented by WFFA members, Bryon and Donna Loucks, 
over a 35-year period.  We gratefully acknowledge their willingness to share detailed data on 
planting, thinning, density management and harvest.  These data were used to compile and 
generate the summary shown in Table 9.   

The 3 stands started out identical: planted with 600 Douglas-fir per acre and thinned at age 11 to 
300 trees per acre.  Stand 1 was left for 30 years and then harvested at age 41.  Stand 2 had a 
commercial thin and then a final harvest at 43 years and stand 3 had 2 commercial thins and then 
a final harvest at year 45.  The difference in log size is substantial, though the yield doesn’t vary 
by much.  Note that pulp volume (*) was converted to BF at 8.75 tons/MBF by the landowner.  
This conversion is carried through to the analysis of tons, carbon, and carbon footprint.   

Stand 1 had stopped growing and was experiencing significant mortality and loss of live crown.  
Silvicultural treatment alternatives for such a stand are limited as thinning is unlikely to create a 
release in a meaningful timeframe given the lack of live crown. In addition, the instability of the 
remaining trees substantially increases their risk of windthrow while those crowns develop.  
Thus, the window of opportunity for improved forest management on the stand was largely 
closed. Under these conditions a harvest and replant scenario is likely to create the largest carbon 
benefit.   

Stand 2 appears to be a sweet spot, both in terms of harvest value and its carbon sequestration 
per year potential. It generates family income on a 40-45-year time frame (every 2nd generation) 
but can be modified for longer rotations if the value and carbon benefit support that alternative.         

The landowners acknowledged that Stand 3 was still growing well when it was harvested at 45 
years.  The stand could have been held another 10-15 years without much expected loss, though 
there was concern that individual trees would become too large to attain the high values received 
from the final harvest at age 45 because oversize logs are worth less, and sometimes a lot less, 
than logs with large end diameters less than 28”.   

Applying these case study results to the carbon footprint and storage analysis above generates an 
estimate that every acre of well managed forest land that is harvested offsets the emissions from 
65-98 car-years from the lumber product storage and substitution benefit alone. This is a 
conservative value as it does not include the additional carbon stored in engineered wood 
products that are a co-product of producing sawn timber such as MDF (see Appendix 2 for 

https://www.wafarmforestry.com/sites/default/files/pdfs/Education/SFLO101/17-TaleOf3Stands.pdf
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comparative analysis). Harvest of lower quality sites or poorly stocked stands reduces the benefit 
proportionately. 

 

Table 9: A Tale of Three Stands silviculture, harvesting, and yield comparisons 

Treatment Regime Stand 1 - Low intensity Stand 2 -Moderate 
intensity 

Stand 3 -High intensity 

Age at harvest 41 43 45  
Per acre values 

Pre-commercial thin - 
age 11 

300 300 300 

Stocking at final 
harvest 

230 153 100 

# commercial entries 1 2 3 
Commercial Thin #1 0 4,500* 4,500* 
Commercial Thin #2 0 

 
4,273* 

Gross Board Feet (BF) 27,972 27,629 29,935 
Net BF Final harvest 25,808 26,485 27,927 

Total volume removed 
(merch + non-merch) 

27,972 32,129 38,708 

Green metric tons 
removed 

168 253 219 

Metric tons of carbon 
removed 

51 77 67 

Metric tons of carbon 
per year in product 

1.25 1.79 1.48 

Log allocation across all stand entries 

#2 sawlog (>12" scaling 
diameter) export log 

0.0% 41.0% 78.3% 

9-11.9" export log. 53.3% 31.0% 
 

#3 and #4 sawlog (5-6" 
scaling diameter) 

33.6% 21.0% 10.7% 

pulp 9.4% 7.0% 11.0% 
hardwood 3.7% 

  

 
The landowner, who also had significant forestry expertise, expected that if they had been able to 
leave Stand 3 for another 10-15 years it would have continued to accumulate volume and thus 
carbon, perhaps reaching 50,000 BF/acre by age 60.  We used those estimates to conduct a 
scenario analysis on the yield and carbon consequences of managing Stand 3 as it had been 
managed by extending the rotation to year 60.  The comparisons are shown in Table 10, for all 
parameters but log allocation as we do not have enough detail to speculate on log sort 
distributions for such a stand.  While the metric tons of carbon removed is 55% higher for the 
extrapolation of stand volume by extending the rotation 15 years, the carbon removed per year is 
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only 17% higher and still does not equal the carbon removed/year by Stand 2 at 43 years.  This 
interplay between density, growth, stand dynamics, soil productivity, (and probably a good deal 
of luck) means that there can be no one size fits all criteria or recommendation for either 
‘improved forest management’ or ‘extended rotations’ when it comes to the carbon consequences 
associated with carbon flux (the amount removed from the atmosphere).  

Table 10: Experienced and Extrapolated (*) harvesting and yield comparisons for extended rotation stands under managed 
conditions. 

Treatment Regime Stand 3 -High intensity Stand 3 – Extended 
Rotation Pathway* 

Age at harvest 45 60 
 Per acre values 

Pre-commercial thin - age 11 300 300 

Stocking at final harvest 100 85 
# commercial entries 3 3 
Commercial Thin #1 4,500 4,500 
Commercial Thin #2 4,273 4,273 
Gross Board Feet (BF) 29,935 50,000 
Net BF Final harvest 27,927 46,646 

Total volume removed (merch + non-merch) 38,708 58,773 

Green metric tons removed 219 341 

Metric tons of carbon removed 67 104 

Metric tons of carbon per year in product 1.48 1.73 

 

This case study illustrates how each stand is unique and should be assessed from the perspective 
of the potential range of options available. Until now that level of granular assessment has not 
been possible without extensive and expensive field surveys and analysis, including sophisticated 
silvicultural modeling.  Improving on NRSIG Forest Genie should help make transparent the 
landowner choices for reasonable silvicultural pathways and the range of carbon consequences 
that can be expected under these pathways.  Ideally these details can be automated so that either 
forestry navigators or experienced landowners can use the tool for planning and proposal 
purposes.  Ultimately, improvements in granularity and estimation procedures will be needed for 
the tool to be accepted as part of the carbon assessment process for verifying carbon standards 
organizations (e.g. ACR, Verra, CAR).  Ultimately, this level of granularity will be demanded by 
the carbon market and wood user community.  That market demand has been voice loudly in the 
architecture community for several years and identified as a key gap in the 2020 wood in the 
circular economy workshop sponsored by CORRIM.  More importantly, the development of 
these sophisticated AI tools and models will curtail instances of ‘greenwashing’ as regular 
measurements will be able to confirm or refute assertions of forest and land carbon 
accumulation.   

https://corrim.org/circular-economy-workshop/
https://corrim.org/circular-economy-workshop/
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Contributions to Harvested Wood Products Carbon Storage 
In summary, Washington’s SFLO play a critical role in the forest sector, including providing 
about 12%19 of the harvested biomass for Washington’s wood manufacturing facilities. Most of 
the harvested biomass (about 75%) is directed to sawmills for conversion to long lived wood 
products20. Analysis shows that for every cubic meter (m3) of sawn wood produced in 
Washington’s sawmills, from 790 to 842 kg of CO2e is stored in the product itself after 
accounting for the emissions it took to grow, harvest, haul and manufacture it. Substitution 
assessments show an additional 35 kg CO2e of emissions are avoided by using wood in 
construction applications per square meter of wall area, or 1,666 kg CO2e per m3 of sawn wood 
for a total carbon mitigation benefit of about 2500 kg CO2e per m3 of sawn timber.  Using case 
study results this translates to offsetting emissions from 65-98 car-years for every acre of well 
managed forest land that is harvested. Harvest of lower quality sites or poorly stocked stands 
reduces the benefit proportionately. These estimates do not include the additional carbon stored 
in engineered wood products that are a co-product of producing sawn timber.              
 

Forest Landowner Carbon Flows (Flux) 
In the analysis above we focus on carbon stocks both on and off the forest and the attendant 
emissions associated with harvest to derive carbon storage values. Comparison of these storage 
values leads to arguments about forest rotation length and management intensity, but as shown, 
the highest carbon storage in the forest and in the HWP doesn’t necessarily translate into the 
highest flux – the carbon accumulation per unit of time.   
 
It is this flux that is measured and remeasured over the term of a carbon project to ensure that the 
forest is continuing to remove the carbon from the atmosphere.  A more detailed account of 
carbon flux that includes the forest (average carbon sequestration over the entire forest estate), 
and emissions from mortality, decay, harvest, manufacturing, including residual forest and 
product storage was conducted by Ganguly et al, 2022.  They used Forest Inventory and Analysis 
(FIA) data from Oswalt et al 2019 combined with Washington timber harvest data and mill 
allocations, including LCA data such as that shown for softwood lumber (Figure 18) to derive 
the carbon flux by landowner type shown in Table 11. As FIA data aggregate SFLO and tribal 
data, these owner types were combined for this analysis.  These data show that there are ample 
opportunities for improved forest management to both increase standing carbon inventory 
(Tables 1-3)) and increase carbon sequestration (flux) (Table 11), on SFLO lands in Washington 
state.   
 
  

 
19 Palmer, Marin; Kuegler, Olaf; Christensen, Glenn, tech. eds. 2018. Washington’s forest resources, 2007–2016: 
Ten Year Forest Inventory and Analysis report. Gen. Tech. Rep. PNW-GTR-976. Portland, OR: U.S. Department of 
Agriculture, Forest Service, Pacific Northwest Research Station. 75 p. 
20 TPO 2018 

http://ses.wsu.edu/impact-center/wp-content/uploads/sites/2/2023/01/WASO_2023_v5_wo-bleeds.pdf
https://www.fs.usda.gov/research/products/dataandtools/tools/timber-products-output-tpo-interactive-reporting-tool
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Table 11. Forest and wood product carbon flux by owner type for Washington State.  

  Forest Account Wood Product Account 

Additions 
to 
Capital 
Accounts 

Retained 
Carbon 
Ratio 

W
A O

w
ner Group 

Current account 
(sequestration/acre) 

M
ortality/Decay 

(includes landfill) 

Sequestration less 
decay 

N
et sequestration: 

sequestration 

Forest Storage 

W
ood Products 

Em
itted (burned or 

otherw
ise depleted in 

m
ill) (by subtraction) 

products less C used 

Forest + product 
storage 

Stock to Flux Ratio 

Industry 4.93 1.65 3.28 67% 0.34 2.44 0.50 1.94 2.27 46% 
DNR 4.09 1.79 2.30 56% 0.24 1.59 0.47 1.12 1.36 33% 
USFS 2.88 2.05 0.83 29% 0.72 0.09 0.02 0.08 0.80 28% 
SFLO/ Tribal 2.79 1.16 1.63 58% 0.93 0.58 0.11 0.47 1.40 50% 

 
 
The detailed analysis possible from the Forest Genie estimation shows that there are specific 
interventions that are likely to yield substantial carbon improvements on SFLO lands. It also can 
show exactly where they are located.  The Forest Genie dataset was used to classify the parcels 
and forest acres meeting criteria related to specific management concerns for SFLO including 
aging hardwoods, overstocked forests, and understocked forests.  Tables 12-14 summarize these 
data and Figures 20-22 show the approximate location of these parcels.  
 
Table 12. Summary of SFLO hardwood dominated (hardwood proportion >= .5) forests by QMD size class using prediction 
rasters and the Forestland Database. 

Half State QMD Size Class Number Of Parcels Forest Acres 

W
es

t 

4 to 8 in                        61,577             89,307  

8 to 12 in                      117,183           215,518  

12 to 16 in                      130,280           242,769  

> 16 in                        88,343             76,041  

Ea
st

 

4 to 8 in                        13,998             36,401  

8 to 12 in                        18,647             86,315  

12 to 16 in                        13,613             26,889  

> 16 in                           6,841               5,627  
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Table 13. Summary of SFLO dense (RSDI > .55) forests by QMD size class using prediction rasters and the Forestland 
Database. 

Half State QMD Size Class Number Of Parcels Forest Acres 
W

es
t 

4 to 8 in                           1,713                   596  

8 to 12 in                        50,135             53,194  

12 to 16 in                      123,657           184,849  

> 16 in                      123,240           191,552  

Ea
st

 

4 to 8 in                              595                   180  

8 to 12 in                        24,304             23,855  

12 to 16 in                        47,451             83,083  

> 16 in                        36,128             46,925  

 

 

Table 14. Summary of SFLO sparse (RSDI < .4) forests by QMD size class using prediction rasters and the Forestland 
Database. 

Half State QMD Size Class Number Of Parcels Forest Acres 

W
es

t 

4 to 8 in                      143,970           380,739  

8 to 12 in                      169,335           316,901  

12 to 16 in                      164,335           132,864  

> 16 in                      100,632             31,344  

Ea
st

 

4 to 8 in                        66,467           290,622  

8 to 12 in                        75,733           881,364  

12 to 16 in                        74,776           438,355  

> 16 in                        42,096             34,187  
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Figure 20. Map of SFLO parcels with hardwood dominated (hardwood proportion >= .5) forests by QMD size class. 

 
Figure 21. Map of SFLO parcels with dense (RSDI > .55) forests by QMD size class. 
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Figure 22. Map of SFLO parcels with sparse (RSDI < .4) forests by QMD size class. 

The Forest Genie tool provides a significant advancement in our understanding of the extent and 
spatial distribution of improved forest management opportunities.  This means it removes the 
need to create general categories of ‘good practice or improved forest management’ because it 
permits site specific silvicultural recommendations to be developed based on current inventory 
and its expected trajectory through time based on known forest stand dynamic principles.   

If regularly updated and augmented as proposed in our recommendations, we believe the Forest 
Genie will become the ‘state of the art’ for forest land carbon assessment.  It will streamline 
comparisons between areas for protocols that use dynamic baseline assessments such as the 
FFCP; and with refinements we think it could be used to provide confirmation of carbon 
increases or decreases for lands enrolled in a carbon program including for regulatory programs 
like the Washington Forest Offset Protocol.      

Eastside Forests – Our Unique Challenge 
The Department of Natural Resources (DNR) 20 year forest health strategic plan identifies a 
significant portion of eastern Washington’s forests at elevated risk for wildfire. SFLO own 
approximately 18% of forest land in eastern Washington.  DNR fire risk assessments indicate 
that about 17% of the acres needing treatment to reduce fire risk are on SFLO lands (Figure 23). 
Management activities that support forest health are needed in our dry, fire-prone eastside forests 
where often carbon sequestration has nearly stopped due to over-crowding, and the risk of 
senescence and catastrophic loss is high. Given the ecology and condition of these forest types, 
common carbon market solutions such as longer rotations, no-touch management, and the 
maintenance of high carbon density forests are inappropriate.  
 

https://www.dnr.wa.gov/publications/rp_forest_health_20_year_strategic_plan.pdf
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However, solutions that generate durable carbon stores and support forest resilience hold great 
promise. Biochar produced from low value wood and forest residues can meet both objectives. In 
our dry eastside forests producing biochar from forest thinning and residue recovery is a 
particularly effective method of reducing wildfire risk while creating durable recalcitrant carbon 
for use in forests, farms, and industrial applications. In both our eastside forests and wetter 
westside forests, biochar additions can enhance soil structure, leading to improved growth while 
utilizing low value waste streams that would otherwise release carbon to the atmosphere through 
burning or decay. In both cases, biochar creation provides for net positive outcomes over time, 
but markets for the biochar produced and/or the carbon value, have not been actively developed.  
 
There are potential carbon market opportunities for fire risk reduction activities if the state 
establishes incentives and policies that work in concert instead of against one another. Our chief 
challenge involves reducing the significant regulatory barriers preventing the implementation of 
biochar-based technologies, including the use of air-curtain burners that have been used 
extensively in other jurisdictions as a low cost, clean alternative to open burning.  Beyond 
solving these regulatory burdens, it will also be necessary to enhance infrastructure and create 
coordinated approaches to advance markets for biochar.     
 
  
Figure 23: Areas of high risk for wildfire in eastern WA (a) and 
eastern Washington Forest Land Ownership Patterns (b). 
Source: DNR 20-year forest health plan 

 
 

 
 

(a) (b) 



SFLO Carbon Workgroup   Page 60 of 85 

If We Build it, They Will Come – Or Will They? 
 
History is littered with programs, promises, and “great” ideas that went nowhere.  And they went 
nowhere because the people they were aimed at weren’t interested in buying into them.  The 
benefit of having a workgroup comprised primarily of small forest landowners – albeit engaged 
small forest landowners – means that a lot of “great” ideas immediately ended up on the cutting 
room floor.  It’s why our recommendations on Washington’s Forest Offset Protocol are so 
succinct.  And why our endorsement of supporting the NRSIG effort to improve data is so 
whole-hearted.  But an examination of SFLO priorities, concerns, needs, and fears is a lot more 
difficult to categorize and ‘solve for’ as we discuss in this section of the report.   

Engaged Small Forest Landowners 
Of the 218,000 SFLO in Washington state, there is a small cohort, (of unknown number but 
probably about 8-10,000 or so based on mailing list numbers), that forestry professionals at the 
Department of Natural Resources (DNR), Washington State University (WSU) Forestry 
Extension, Natural Resource Conservation Service (NRCS), the Conservation Districts, and the 
landowner organizations ((WFFA, Washington Tree Farm Program (WTFP) and Northwest 
Natural Resource Group (NNRG)) would consider as ‘engaged’.  These are the people that show 
up at educational events sponsored by the above agencies and groups, join landowner groups, 
request assistance from any of the above agencies, and generally are actively pursuing solutions 
to the conditions they see on their forestland.  They are the early adopters, the active managers, 
and the activists that show up to testify when they hear of legislation that might affect them.  We 
conducted outreach to this group to ascertain their interest in participating in carbon incentive 
programs.  Consistent with the outcomes listed in the UW 2021 landowner report, they were very 
interested in participating in carbon programs, or at the very least learning more about them, 
even if it wasn’t entirely clear what they would gain from the effort.  The survey was introduced 
with the following explanation: 

“This survey is intended to gauge forest landowners’ interest in programs and practices 
to increase carbon sequestration on their land.  The information gathered by this survey 
will be used to recommend policies and programs to the Washington State Legislature, 
and to expand the ecosystem services marketplace for forest landowners.  With a more 
detailed understanding of landowners’ capabilities and interests in adding carbon 
sequestration to their suite of management activities, we can propose more effective and 
accessible programs for landowners.  The ranges of potential financial compensation for 
carbon sequestration practices listed below represent what might be expected with 
existing and future carbon offset and other incentive programs. This survey does not 
include personally identifiable data, and it will be used in aggregate to understand the 
dynamics and desires of the diverse forest landowner community.” 

The survey had three components: Basic demographic information including forest parcel size 
and location (Westside/Eastside); Landowner management priorities (similar in both the 
categories and responses to the National Woodland Owners Survey); and Willingness to 
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implement practices for increasing carbon sequestration and acceptable levels of financial 
compensation for four different practices that could potentially have a carbon benefit. The 
responses on management priorities confirmed the diverse interests of SFLOs as found in many 
previous surveys. Any new focus on carbon sequestration will be balanced with other ecological 
and financial objectives. 

 The survey did not address barriers or concerns, which will be discussed next under the 
Ethnographic Futures Research findings.  The survey was designed as a “What If?” exercise: 
“Would you be willing to do this practice if you were financially compensated?” 

Two landowner groups were surveyed including members at the WFFA Annual meeting in May 
2023 most of whom are actively managing of which 65% were certified under either the ATFS or 
FSC forest certifications (or both).  Additional surveys were completed at WSU field days in 
eastern and western Washington.  These engaged landowners attending these all-day educational 
events also had a significant portion of certified forests among them: 33% were certified to the 
ATFS standard and some were also certified to the FSC standard. 

Notes of Import: 

• Missing from Survey: Non-managing landowners (which would have difficulty answering 
questions about forest management practices and associated financial considerations). 

• Similar results were found across all groupings with some notable/predictable differences. 
Key takeaways: 

1) There is strong SFLO interest in all proposed carbon pathways (67-88% participation 
willingness) 

2) SFLOs don’t always require full compensation for implementing new practices (accepting a 
minimum 52-66% cost share) 

The survey asked questions regarding willingness to implement and minimum acceptable 
compensation for the four potential carbon smart forestry practices as shown in Table 15 and 
Table 16 respectively.  The practices included afforestation – i.e. planting trees on areas that are 
non-forest now – as distinct from reforestation which is required by law after harvest unless you 
are converting to non-forest uses.  They also include ‘improved forest management’, which is a 
catchall term that may include increasing stocking, decreasing stocking, addressing forest health 
concerns, mortality, or species issues depending on the condition of the forest relative to its 
capability.  Extended rotation refers to increasing the age at which the land is harvested under the 
assumption that it is currently harvested before it reaches maximum carbon storage.  Legacy 
forest management describes management action to put forests on a trajectory towards ‘desired 
future condition’ in areas that are currently off limits to harvest, usually due to regulation.   

Table 15: Survey of Engaged Landowners – views on willingness to participate in various carbon strategies 

Participation Willingness - Percentage of Respondents Answering “Yes" 
Intervention Type Westside Eastside 
Afforestation 70% 67% 
Improved Forest Management 88% 89% 
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Extended Rotations 71% 73% 
Legacy Forest Management  84% 83% 

 
Table 16: Survey of Engaged Landowners – Minimum acceptable compensation to participate in carbon incentive 
programs. 

Participation Cost - Weighted Mean of Minimum Acceptable Compensation for Intervention 
Intervention Type Westside Eastside 

 

Afforestation 55 66 Percent of cost of implementation 

Improved Forest 
Management 

52 57 Percent of cost of implementation 

Extended Rotations 6 5 Percent of timber value paid annually for deferred 
harvest 

Legacy Forest 
Management  

55 62 * Percent of total timber value for one-time 
compensation 

 

Results show a preponderance of ‘engaged’ SFLO are willing to conduct carbon smart forestry 
practices, even if they aren’t that clear what they are and don’t have any information regarding 
what that would entail.  Consistent with other research and observations of SFLO behavior, they 
don’t necessarily have to be fully compensated for all costs associated with these improvements, 
though there is significant variability in that finding.  These are the early adopters that we would 
test all our recommendations with and adjust as necessary. They are also the core of a community 
of practice that can serve as beacons to their far-flung neighbors and associates.   

Reaching Those that Don’t Currently Participate 
If optimistically 8-10,000 SFLO are engaged landowners, that means over 200,000 SFLO are not 
currently reached by agency or non-profit outreach.  That is a lot of land, social capital, and 
opportunity to leave on the table as we develop programs to address climate mitigation and 
support a burgeoning SFLO community. The question remains, how do we reach them?  What 
are the incentives that work? And more importantly, what are the disincentives? 

The Ethnographic Futures Research (EFR) methodology is designed to elicit patterns, themes, 
and insights from long form interviews which are used to develop research informed 
recommendations.   EFR as a participatory research method is particularly well suited to 
documenting SFLO’s perspectives, breadth of their experiences, futures desires, and geography.  
The qualitative data analysis process identifies recurring themes used to develop future 
scenarios.  

We used this method to gather as broad of a representative sample as we could with our limited 
funding to provide the deep insights from SFLOs concerning the incentives and disincentives 
that would positively and negatively impact their future participation in carbon offset and/or 
incentives programs.  This was easier said than done.  The broad cultural and geographic range 
of SFLOs, the enormous population (218,000), their remote location and lack of reliable internet 
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access, contrasting and potentially strongly held opinions, attitudes, bias, values, beliefs, and 
behaviors of the population, and the challenges inherent in locating and contacting non-
traditional SFLO without a comprehensive census mean that the EFR effort, while valuable, 
should be considered a reasonable starting point to develop program outreach for small forest 
landowners.  It has yielded solid preliminary insights which suggest new avenues of inquiry may 
be required to more robustly design, test and validate policies and programs as this work 
develops. In particular, our programmatic recommendations regarding outreach to non-traditional 
and underserved communities speak to this need.   

The small-scale Ethnographic Futures Research study identified common perceptions and 
barriers to participating in a carbon market or carbon incentive program. It yielded results that 
were not what we expected.  We highlight the many costs and barriers to participation below, but 
the ultimate conclusion bears the most exposure and consideration.  The EFR report concludes 
with a nuanced understanding of the driving factors influencing SFLOs' decisions regarding 
forest management and carbon sequestration. What we also heard loud and clear is that there is 
an important task we need to accomplish to overcome social barriers, particularly for recruiting 
and onboarding new SFLOs entering and participating in a carbon program. That task is to ‘grow 
the community’ of SFLOs to increase willing engagement, try new things, and feel like they have 
a safety net (financially, technically, socially) that will support them as (we all) advance into an 
uncertain future.   Full results of the Technical Report are presented in Appendix 5.  

The Ethnographic Futures Report highlights a critical need for policy adjustments, educational 
support, and technical assistance to overcome the barriers to participation thereby decreasing the 
disincentives to engagement. The study's recommendations focus on creating an enabling 
environment for SFLOs, ensuring their practices are both sustainable and economically viable. 
By addressing these recommendations, there is a potential to significantly increase SFLOs' 
engagement in carbon sequestration efforts, thus contributing to Washington State's broader 
environmental and climate mitigation goals. This study suggests that a balanced approach to 
policy, programmatic and practice-oriented recommendations will reduce barriers SFLO perceive 
as disincentives to participation. At the same time, it will increase incentives for adoption of a 
new carbon credit market that supports climate smart forestry practices. Of major importance is 
to emphasize the common ground held in high value by the SFLOs who participated in this study 
and confirmed by other relatively recent research: namely, a desirable future is one where people 
can enjoy the beauty, scenery, tranquility and privacy of their forests; a place where the wildlife 
thrive on the environmental benefits that come from healthy water and resilient forestlands.  This 
finding is consistent with the findings from our survey of the ‘engaged’ SFLO.  In short, any new 
focus on carbon sequestration will be balanced with other ecological and financial objectives. 

EFR Findings: Barriers to Entry and Engagement in Carbon Market and Incentive Programs 
1) Regulatory and Bureaucratic Challenges 

a) Permitting Process: The technical complexity and time-consuming nature of the 
permitting processes are significant barriers, especially for SFLOs lacking professional 
experience, training, or resources to navigate these requirements effectively. 
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b) Changing Regulations: Difficulties in navigating frequently changing regulations and 
bureaucratic apparatus emerge as critical themes. Even experienced SFLOs find the 
regulatory and compliance landscape daunting, exacerbating challenges to accessing 
programs beneficial for sustainable forest management. 

2) Operational Challenges 
a) Physical and Labor Limitations: Aging SFLOs face declining physical capabilities and 

large physical challenges in managing forests, particularly during the initial phase of 
Climate Smart Forestry Practices, which require substantial hard labor. 

b) Management and Labor Constraints: Limited resources for forest management practices, 
costly and hard-to-find labor, and the aging demographic of landowners operating on 
fixed incomes significantly impact SFLOs' ability to manage their forests effectively. 

c) Scale and Property Size Limitations: Smaller properties face challenges in achieving 
economies of scale, which larger properties benefit from, making it difficult for SFLOs to 
qualify for various programs and incentives. 

3) Financial Constraints 
a) High Upfront Costs: The perception of high upfront costs for implementing sustainable 

forest management practices is a major barrier. This includes costs for deferred forest 
maintenance and the initial investments needed for engaging in the Carbon Credit Market
. 

b) Small Return on Investment (ROI): The combination of rising costs of labor, equipment, 
and transportation, along with the increasing distance to mills, reduces the potential ROI 
for SFLOs. This financial disincentive impacts the willingness of SFLOs to participate in 
Climate Smart Forestry Practices. 

4) Market-Related Issues 
a) Market Access and Viability: SFLOs face significant challenges integrating into existing 

carbon markets due to the unpredictability and fluctuation of carbon credit prices. This 
market volatility complicates financial planning and investment in sustainable practices. 

b) Development Pressures: Increasing development pressure leads to forest fragmentation, 
making sustainable management and profitability more difficult for SFLOs. This trend is 
driven by the subdivision of forest lands and the rise in the number of smaller land 
parcels. 

5) Technical Knowledge and Resource Gaps 
a) Lack of Expertise: Many SFLOs report limited technical knowledge necessary for 

effective forest management and carbon sequestration, further exacerbated by the high 
costs of accessing specialized knowledge and resources. 

b) Information and Support Access: Difficulties in accessing consistent, up-to-date research, 
best practices, and technological advancements hinder SFLOs from implementing 
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sustainable practices. The variability in information from different agencies adds to the 
confusion and inefficiencies. 

6) Environmental and Ecological Concerns 
a) Climate Change Impacts: Changing weather patterns, increasing prevalence of wildfires, 

pests, diseases, and the spread of invasive species significantly impact forest health, 
posing substantial challenges to SFLOs. 

b) Natural Disasters: The increasing frequency and scale of natural disasters, such as 
wildfires, pests, and diseases, heighten the vulnerability of SFLOs, necessitating 
enhanced risk management and disaster preparedness strategies. 

c) Biodiversity and Ecosystem Balance: Balancing carbon sequestration practices with the 
preservation of biodiversity and ecosystem health is a complex challenge for SFLOs. 
Effective carbon sequestration practices must not compromise the ecological integrity of 
forest ecosystems. 

While many of these barriers have been identified in the regulatory and market analysis section 
of this report based on technical observations from project developers, the nuance and depth 
provided by the EFR study adds power to the recommendation that it is necessary to build, or 
build upon, extant Communities of Practice to overcome these barriers.  Making the current tent 
of SFLO community-based organizations, such as that provided by WFFA, ATFS, or NNRG 
membership, broader, wider, and more welcoming is a first step.  Coalescing around the idea that 
we are all in this together, and can all learn something from one another, is a powerful message 
to bring forth.     

EFR Findings: Pathways for Small Forest Landowners (SFLOs) Engagement 
1) Policy Pathways 

a) Regulatory Simplification 
i) Streamline Permitting Processes: Develop clear, concise, and streamlined permitting 

processes to reduce complexity and processing times. Implement digital platforms to 
facilitate application and tracking, ensuring consistency across agencies. 

ii) Stabilize Policy Frameworks: Create stable, predictable, and long-term policy 
guidelines that align federal, state, and local regulations. This stability will help 
present and future SFLOs plan and invest in sustainable practices with confidence. 

2) Financial Incentives 
i) Tax Incentives: Introduce tax incentives for SFLOs participating in Climate Smart 

Forestry Practices and the Carbon Sequestration credit market. This could include 
property tax reductions (Add a new Climate Smart Forest Designation” that does not 
explicitly require harvesting of the forest for many SFLOs who are not and do not 
intend to be farmers) or credits for certified sustainable practices. 
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ii) Carbon Credit Subsidies: Provide subsidies or financial incentives large enough to 
offset the initial costs of entering the carbon credit market, particularly for smaller 
landowners. 

3) Market Support 
i) Stable Carbon Market Pricing: Develop policies that stabilize carbon credit prices to 

reduce market volatility and provide predictable revenue streams necessary for 
SFLOs. 

ii) Market Access Facilitation: Create cooperative models to aggregate land and improve 
market leverage, making it easier for SFLOs to access and benefit from carbon 
markets as well as easier for the regulatory oversight needed to sustain the program in 
perpetuity. 

4) Program Pathways 
a) Technical Assistance and Education 

i) Technical Support Programs: Establish comprehensive technical support programs 
offering consulting services, expert-led workshops, and on-site evaluations to guide 
SFLOs in sustainable forest management. 

ii) Educational Initiatives: Increase the availability of educational resources such as 
online courses, field days, and regional conferences focused on Climate Smart 
Forestry and carbon sequestration techniques. 

5) Resource and Financial Support 
i) Grants and Subsidies: Provide grants and subsidies for SFLOs to cover the costs of 

implementing sustainable practices, purchasing equipment, and accessing necessary 
resources. 

ii) Flexible Financing Mechanisms: Develop financing options tailored to SFLOs' needs, 
including low-interest loans and deferred payment plans to support initial investments 
in forest management. 

6) Community and Cooperative Models 
i) Community-Based Resource Sharing: Encourage the development of regional or local 

resource-sharing platforms, such as tool libraries and cooperative purchasing 
agreements. 

ii) Cooperative Management Groups: Promote the formation of cooperative management 
groups to pool resources, share labor, and achieve economies of scale, improving 
operational efficiency and market access. 

7) Practice Pathways 
a) Sustainable Forest Management 

i) Adaptive Management Plans: Develop adaptive management plans tailored to the 
unique conditions of each forest, incorporating best practices for biodiversity, 
ecosystem health, and carbon sequestration. 
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ii) Regular Training and Updates: Implement regular training programs for SFLOs on 
the latest sustainable management techniques, ensuring they stay updated with current 
research and practices. 

iii) Succession Planning: Create a new Climate Smart Land Trust that would create a 
SFLOs pathway to continued management when the present and aging owner is no 
longer physical and financially able to manage the forest sustainably.  

b) Risk Management and Disaster Preparedness 
i) Disaster Risk Reduction Programs: Introduce programs focused on wildfire 

prevention, pest and disease management, and other risk reduction strategies to 
enhance forest resilience. 

ii) Emergency Response Resources: Provide resources and support for emergency 
preparedness and response, helping SFLOs mitigate the impacts of natural disasters. 

c) Technological and Operational Support 
i) Innovation in Tools and Technology: Invest in the development and dissemination of 

advanced tools and technologies that reduce labor intensity and improve the 
efficiency of forest management practices. 

ii) Mentorship and Peer Support Networks: Establish mentorship programs that connect 
novice SFLOs with experienced SFLO practitioners, facilitating knowledge transfer 
and community support. 

Many of these policy, program, and practice pathways exist today. But from the research it 
appears that they are either not well known, hard to access and/or underutilized according to our 
interviewees.  But the detail is clear: if SFLOs can be effectively supported in their efforts to 
engage in carbon market and incentive programs, then these barriers and challenges must be 
addressed. Think of it this way, creating well aligned and effective incentives is only half of the 
job: the barriers, challenges, and limitations are disincentives that must also be reduced or 
eliminated for SFLOs to be able to effectively sustain their movement along the pathway from 
unengaged to actively involved in the future of their forests.   

EFR Findings: Future Scenarios 

As part of the EFR process, SFLO were asked their views about how these see the future 20 
years forward under two scenarios: one where we are able to mitigate climate change and one 
where we do not.  The scenarios are in stark contrast: nearly apocalyptic to pollyannish which is 
somewhat common for Americans who struggle to imagine a realistic and possible desirable 
future and a probably undesirable future.21  They speak to the needs and fears of those who do 

 
21 According to my work and discussions with the late Stanford Professor Emeritus, who popularized this research 
methodology around the world, lead to his discovery that Americans have a recognized tendency to have a strong 
bias of viewing historical events and cultural practices through the lens of contemporary norms and values which 
can distort our interpretation of the past and influence future decision-making. That means we have a natural 
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own forest land and what they need to ensure the future is on the desirable path.  Here the return 
on investment is measured in social cohesion, forest health and resilience and calm, in addition 
to potential of carbon benefits and finances.   

 
Future Scenarios for Small Forest Landowners 

● Undesirable Future (2044): 

● Climate Impacts: Severe droughts, reduced snowpacks, and increased wildfires 
due to climate change. 

● Forest Health: Overstocking, short-sighted exploitation, invasive species, and 
disease lead to forest degradation. 

● Urban Pressure: Development pressures fragment forests, reducing ecological 
value and biodiversity. 

● Demographic Shifts: Aging landowners without heirs result in land neglect or 
sale, increasing vulnerability to environmental threats. 

● Desirable Future (2044): 

● Sustainable Management: Increased engagement in carbon sequestration and 
Climate Smart Forestry Practices. 

● Community and Innovation: New generation of landowners driven by state 
incentives and sustainable product innovation. 

● Balanced Policies: Supportive government framework encouraging sustainable 
management without excessive restrictions. 

In order to move towards a more desirable future there are some financial, regulatory, technical, 
and biological challenges to address.  None are insurmountable, but they emphasize the need for 
comprehensive, supportive, and adaptive approaches to overcome barriers and enhance 
participation. 

 
Patterns and Themes Identified 

 
tendency to have a limited imagination about the future, he calls it Tempocentrism. The value of this concept for us 
is to challenge ourselves to look beyond our limitations, looking forward using our best understanding of trends, 
trajectories and experiences to prevent the negative undesirable future from becoming and encourage a commonly 
held positive desirable into existence. To do otherwise and make no changes to our behavior the driving force of 
climate change, scientifically speaking, will likely play out as the Intergovernmental Panel for Climate Change 
annual reports describe. The good news for us is it turns out Small Forest Landowners learn from their experience 
managing their forests and realize the practical ecological timeline of the forest moves well beyond our temporal 
limitations on this earth. The older the SFLO is the more able they are to imagine a future of the forests.    
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● Financial Challenges: 

● High Costs: Upfront costs for implementing sustainable practices are perceived as 
significant barriers. 

● Small ROI: Rising costs of labor, equipment, and transportation reduce potential 
returns on investment for SFLOs. 

● Market Access: Distance to mills and market volatility further complicate 
financial viability. 

● Regulatory and Bureaucratic Challenges: 

● Complex Permitting: Technical complexity and time-consuming permitting 
processes deter participation. 

● Changing Regulations: Navigating frequently changing regulations and 
bureaucratic requirements is difficult for SFLOs. 

● Technical Knowledge and Resource Gaps: 

● Expertise and Resources: Limited technical knowledge and high costs of 
accessing specialized resources hinder effective forest management. 

● Information Access: Inconsistent information from various agencies creates 
confusion, highlighting the need for better support and education programs. 

● Environmental and Ecological Concerns: 

● Climate Change: Increasing wildfires, pests, and diseases pose significant threats 
to forest health. 

● Biodiversity: Balancing carbon sequestration with the preservation of biodiversity 
and ecosystem health is complex but essential. 

 

Environmental Justice and Underserved Communities 
In addition to the EFR work, a subcommittee gathered what data exists on environmental justice 
considerations for the CWG.  There is nearly a complete lack of information on underserved 
communities as identified in the Climate Commitment Act.  Based on 25 years of observation at 
WSU forestry field days, the majority of Washington’s engaged SFLO are Caucasian and by 
virtue of their land ownership, wealthy (at least relative to their neighbors). In many cases, 
women and men share ownership and decision-making. Anecdotally there are some women-
owned and managed forests as well, though no specific data are available on their numbers 
either.  

Given there is so little data to make informed decisions on, we can only identify the obvious 
potential barriers for participation by SFLO from historically excluded and systemically 
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oppressed communities.  The primary barrier to participation in carbon markets by these 
communities is, first and foremost, a lack of access to forestland. Our focus must necessarily be 
on creating pathways to ownership. Barriers to ownership include, but are not limited to: 

1) The high cost of forestland which, in areas with severe development pressure, is prohibitive; 

2) Lack of awareness of resources and expertise, which are essential to support active 
management and stewardship of forestland. Applying climate smart forestry practices 
arguably necessitates an even greater level of forestry acumen. Research indicates that 
minority SFLO are less aware of existing networks of expertise than their Caucasian peers, 
and less trustful of these resources. 

3) Lack of equity / representation in communities of support. SFLO typically have many 
communities of support available to them, ranging from local and regionally based Federal 
agencies like the Natural Resources Conservation Service and the Soil and Water 
Conservation Districts to state foresters and watershed councils, as well as nonprofit 
organizations like the Washington Farm Forestry Association. However, underserved 
populations may not see themselves represented in these communities—if they are even 
aware of them—and there may be few, if any, neighbors like themselves to call upon for 
advice and assistance. 

4) Discriminatory practices, which have limited access to property, equity, and wealth 
generation. The well-documented history of redlining that has prevented people of color 
from accessing loans or purchasing properties in urban communities may be considered a 
proxy for challenges faced in rural communities. 

Succession Planning and ForestMatch.org 
As part of its due diligence, the Carbon Workgroup reviewed the websites of every state-level 
small forest landowner organization in the US to assess the implementation of efforts related to 
climate smart forestry. 
 
The Maine Woodlands Owners (MWO) is of particular interest on two fronts. MWO may be the 
first and only SFLO nonprofit in the country responding to the urgent demographic reality of 
aging forest landowners—often without heirs—who wish to see their legacies sustained rather 
than lost to development. In 1990, MWO created a forest land trust to accept properties and 
easements. Across the state, the trust now manages over 11,000 acres of conserved working 
forestlands, which continue to provide carbon storage, timber production, and access for 
recreation, including hiking and hunting. Receipts from active forest management cover MWO’s 
costs as well as county taxes on the properties.  
 
We recommend developing a similar approach in Washington State. Working forestlands are 
quite different from the property types which local land trusts typically manage. As a result, 
SFLO are unlikely to meet their specialized needs absent a tailored option.  The Family Forest 
Foundation, a 501 c(3) has stepped forward to be an example vehicle for this recommendation.   
 
 

https://www.srs.fs.usda.gov/pubs/ja/2019/ja_2019_butler_001.pdf
https://www.mainewoodlandowners.org/land-trust-1
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To foster transition to a new generation of small forest landowners, we envision establishing a 
‘forest matching’ service that links older small forest landowners with no heirs, to youth with a 
yearning to establish that connection to the land.  In the WFFA community we have seen 
examples of this on an individual basis, but nothing is formalized, and the success rate in 
transferring to the next generation is unknown. Our ForestMatch.org idea would be implemented 
as part of the development of our Community of Practice organizational structure.   
 

Finance Models, Incentives, Payments, and ROI 
Potential ROI 
Providing tools to small forest landowners to help them address fire risk, improve forest stand 
condition and sequestration potential, stem the tide of conversion, and make positive 
contributions to the wood products storage are all part of a large matrix of opportunities that will 
produce substantial contributions towards meeting Washington’s climate goals.  For example, if 
policies supporting keeping forests as forests were successful at reducing conversion, for every 
1% reduction in forest land conversion the carbon benefit would equal at a minimum of 3.8+% 
or nearly a 4:1 return on investment.  This value assumes that the converted acres represent the 
average values in Table 1 and 2, and accounts for carbon stored in harvested wood products with 
average substitution benefit.  If those same acres were managed to capture excess mortality from 
insects and disease and implemented improved forest management activities, then the carbon 
benefit would increase by another 2.6+% for a total gain of 6.5%.  These cumulative benefits 
arise when we create policies that support keeping forest land as forest land, by supporting 
landowner efforts at maintaining forest health, capturing mortality when it occurs, and ensuring 
the infrastructure to process periodic harvests remains intact.    
 
Long Term Offtake Agreements 
An offtake agreement allows carbon credit purchasers to buy credits now at a set price, with 
delivery to occur at some future date.  This mechanism locks in a reasonable price for the buyer 
and provides up-front capital for the seller to implement the practices necessary to sequester 
more carbon.  This type of agreement is common in the renewable energy sector which uses 
power purchase agreements to fund project development.   
 
“The Family Forest Carbon Program is employing long-term offtake agreements to help scale its 
work to provide more family forest owners with carbon market opportunities. Already 
companies have committed to our verified credits via these agreements, and we anticipate 
others in the future.”22 This allows the FFCP to pay landowners to implement climate smart 
forestry practices that will generate future credits, but the landowner gets paid for the effort up 
front.  The FFCP obtains the credit (additional carbon sequestered) after the practice yields its 
benefit.   
 

 
22 FFCP Long term Offtake Agreements 

https://www.forestfoundation.org/why-we-do-it/family-forest-blog/long-term-offtake-agreements-for-a-lasting-natural-climate-solution/
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Green Bonds 
Green bonds are specialized financial instruments designed to fund projects with environmental 
benefits, such as renewable energy installations and the generation of nature-based carbon 
credits23. When investors buy green bonds, they are essentially lending money that is earmarked 
for these environmentally focused projects. The issuers of green bonds promise to repay the 
investment with interest, making them attractive not just for their environmental impact but also 
as a financial product. 

The growth of the green bond market has been substantial. It began in 2007 and has seen a 
significant increase in issuance over the years, reflecting a growing interest from both public 
entities and private corporations in funding sustainability projects. This interest is driven by the 
dual benefits of contributing to environmental goals and receiving financial returns. 

States are increasingly using green bonds as a mechanism to finance natural climate solutions. 
These bonds raise capital for projects that address climate change and environmental restoration, 
including forest conservation, watershed restoration, and the development of green 
infrastructure. 

In 2022, the Family Forest Impact Foundation, affiliated with the American Forest Foundation, 
issued a $10 million green bond with Morgan Stanley as the underwriter24. This initiative was 
specifically designed to support the Family Forest Carbon Program, marking a significant effort 
to connect family forest owners to carbon markets. The program focuses on enabling these 
owners to engage in sustainable forestry practices that enhance carbon removal and storage, 
thereby generating additional income through the sale of carbon credits. This green bond aims to 
address a significant barrier for many family forest owners: the substantial upfront capital 
usually required to participate in carbon projects. By providing funding, the bond helps these 
owners manage their forests in environmentally beneficial ways and participate in the growing 
carbon credit market, ultimately contributing to climate change mitigation efforts. 

The bond also prioritizes supporting underserved and underrepresented landowner groups, 
enhancing equitable access to carbon markets. This approach not only helps in fighting climate 
change but also in supporting the economic stability of these family forest owners. The success 
of this bond is underpinned by the verification of carbon sequestration improvements and the 
alignment with global green bond principles, ensuring the bond's proceeds are used effectively 
and transparently. 

These public and private financed tools are crucial for meeting the large-scale financing needs 
required to address climate change and achieve sustainable development goals. As the market for 
green bonds expands, it continues to provide a viable pathway for significant investment in the 
transition to a greener economy. We recommend that Washington adopt the use of green bonds to 
finance investments in climate smart forestry and to underwrite programs like the Family Forest 
Carbon Program expansion into Washington that will serve small forest landowners. 

 
23 Green Bonds (worldbank.org) 
24 First-of-Its-Kind $10M Green Bond Issued to Finance Family Forest Carbon Program to Fight Climate Change | American Forest Foundation 

https://treasury.worldbank.org/en/about/unit/treasury/ibrd/ibrd-green-bonds
https://www.forestfoundation.org/why-we-do-it/family-forest-blog/first-of-its-kind-usd10m-green-bond-issued-to-finance-family-forest-carbon/
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Green Banks 
In the U.S., several states have been pioneering the use of green banks to finance natural climate 
solutions, leveraging public and private funds to support environmental projects that otherwise 
might not find financing in traditional markets25. Green banks are designed to reduce the 
financial risk of green projects by providing low-interest loans, grants, and other financial 
mechanisms. This approach helps to mobilize private sector capital to fund projects that mitigate 
climate change, support renewable energy, and conserve natural resources. 

For example, Connecticut's Green Bank, the first of its kind in the nation, has been instrumental 
in driving investments in energy efficiency and renewable energy projects within the state. 
Similarly, the New York Green Bank focuses on reducing greenhouse gas emissions by investing 
in sustainable infrastructure and clean technologies. Although not technically a green bank, 
California's Climate Investments program uses cap-and-trade dollars to fund green projects, 
including forest management and urban greening, demonstrating a broader application of green 
bank principles. 

These initiatives typically support projects such as forest restoration, agricultural best practices 
for carbon capture, and urban greening efforts that enhance resilience to climate impacts. By 
reducing the initial investment hurdles, green banks play a crucial role in accelerating the 
implementation of sustainable practices that lead to long-term environmental and economic 
benefits. This innovative financing model is becoming a blueprint for how states can effectively 
use financial tools to address climate change and promote sustainability at the local level. Our 
recommendation is that Washington adopt this innovative financing model by creating a quasi-
public green bank supported with $100 million in public capital to finance climate mitigation 
initiative, with a focus on small forest landowners. Specific details on formation are provided in 
the recommendations section.   

 
25 2021AnnualIndustryReportFinal.pdf (dcgreenbank.com) 

https://dcgreenbank.com/wp-content/uploads/2021/05/2021AnnualIndustryReportFinal.pdf
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Figure 24  depicts how a state green bank funds and benefits flow. Figure 25 and Figure 26 
present options for financing a state green bank. These concepts and figures were developed by 
Gordian Knot Strategies. 

 
Figure 24: State Green Bank Fund and Benefit Flow 
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Figure 25: State Green Bank financed by green bonds backed by the state. 

 

 
Figure 26: Green Bank financed by green bonds backed by  the Clean Water SRF at the Department of Ecology. 
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DETAILED RECOMMENDATIONS 
Figure 2 identifies the technical, protocol, financial, and participation levers that 
collectively are required to implement carbon market or carbon incentive policies in 
Washington state.  Our analysis of the levers led to the following recommendations, that 
together will address the core requirements of the CCA legislative request.    

Washington Forest Offset Protocols 
To address the barriers and impediments for small forest landowner engagement in 
Washington’s regulated market we recommend the Washington Department of Ecology 
revise Washington’s Forest Offset Protocol (FOP) to simplify participation requirements, 
include less restrictive forest management practices, and shorten the required project 
period for small forest landowners.   

This recommendation will be carried forward to the current FOP revision working group that 
will convene starting July 2024 given that at least one member of the CWG has been 
chosen to participate in that group.   

Programmatic Support for Ongoing Technical Tool Development  
Dedicated programmatic funding for ongoing statewide assessment and monitoring of forest 
conditions and land use change is needed. For the past 20 years the NRSIG at UW has been 
100% soft funded through a variety of short-term, product specific contracts.  They have 
delivered literally millions of dollars of benefits to the state in the process of generating those 
deliverables. Currently funded efforts at the Washington State Department of Natural Resources 
are limited to state lands and statewide assessments are sporadically funded, inconsistent, and 
inadequate for cap-and-trade carbon markets.  It makes no sense to continue this haphazard 
support of one of the best products in the country.  There are a few different models for how this 
recommendation could be implemented including: 

4. Create legislation that enables the UW Precision Forestry Cooperative - which houses 
NRSIG - to be a Cost Center, much like CINTRAFOR (http://www.cintrafor.org/ - RCW 
76.56). This would facilitate establishing a pathway for programmatic, legislatively 
dedicated funding for advancing these data products and tools.   

5. Establish a new independent UW or collaborative higher-ed/agency organization to 
advance this work using a mechanism like the Advanced Technology Initiative that began 
the Precision Forestry Cooperative. 

6. Establish a Public Benefit Corporation, starting with public support via a block grant to 
advance this work in a transparent and open way. 

Of all these options, we believe the first one will deliver the most value to the state.  It will also 
create the most respected and transparent data for carbon market transactions, and over the long 
term maintain Washington’s lead in product development and artificial intelligence in using 
remote sensing to answer our most vital natural resource questions.    

http://www.cintrafor.org/
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Specific Near-Term Tool Development Products 
Datasets derived from digital aerial photogrammetry of NAIP images will become a foundational 
input to research and analysis of Washington forests. It has a higher spatial resolution than 
satellite imagery and the high temporal resolution (2 years between image acquisition) necessary 
to monitor forest disturbances and track growth. Remotely sensed forest inventory is 
approaching accuracies that allow for site specific assessments rather than regional trends. Model 
errors are larger than we would like (TPA +- 76; QMD +- 4 inches; Biomass +- 50 tons) but 
opportunities exist for continued improvement. Research is necessary to determine how best to 
utilize DAP in general and specifically related to a forest carbon program. We recommend 
funding for: 

1. The production of statewide forest composition and structure raster datasets from future 
DAP acquisitions. Continued funding is necessary to produce these models as NAIP 
imagery is acquired at a 2-year interval. 

2. The production of an updated Forestland Database of parcels, ideally at a frequency that 
matches NAIP acquisitions (2-year interval). The Forestland Database is the sole source 
of small forest landowner information available and the definitive source of forest 
conversion data in Washington state. Pairing frequently updated, DAP-based forest 
composition and structure estimates with concurrent parcel data would greatly enhance 
the States ability to quantify forest change related to conversion, management activities, 
disturbance events, and changing productivity. Each of these have significant impacts on 
forest carbon sequestration and storage. 

3. A study on the stability of DAP-based predictions over time. This study demonstrated 
improved accuracy in predictions for validation stands (3 to 150 acres) compared to plots 
(.1 to .25 acre). It is necessary to determine at what spatial and temporal scales we can 
have confidence to detect real change in sequential predictions. 

4. A study on leveraging repeated DAP measurements to improve stability in predictions. 
Error is present in DAP height estimates due to issues such as light condition at time of 
image acquisition and pixel off nadir angle. A sequence of DAP measurements can be 
used to smooth predictions and identify and correct errors, resulting in more stable 
estimates of forest growth and change. 

5. A study on the use of deep learning models to predict forest composition and structure. 
Neural nets consistently show improved accuracies over other techniques for a wide 
range of problems. This topic has the potential for an extended line of research including 
the use of recurrent convolutional neural networks to leverage time series for satellite and 
DAP datasets to improve predictions. This study should fund a PhD student or post-
doctorate position with expertise in artificial intelligence. Challenges include the need to 
overcome FIA use limitations due to confidentiality requirements. 

6. A study on methodologies to satisfy FIA confidentiality requirements while allowing an 
attributed plot dataset to be used in a cloud computing environment such as Google Earth 
Engine. Current FIA use limitations add significant expense to research projects and limit 
the quality of the results. Methods have been outlined to overcome this challenge. A 
study should be funded to determine if these methods satisfy the FIA program, allowing 
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modeling products to be made public. It would also allow the Plot Database to be 
available for researchers. 

7. A study on the advantages and drawbacks of using a geospatial baseline instead of a 
dynamic plot baseline for quantifying carbon additionality for a project. The protocol 
developed by Verra used the 10 most similar FIA plots to determine a business-as-usual 
alternative against which to compare project activities. This study identified issues with 
this approach including a scarcity of plots from the private owner class and an element of 
chance in the baseline events for any particular project due to the small number of plots 
used. DAP-based carbon estimates represent a census of growth, management activities, 
and disturbance events against which a project could be compared. The implications of 
this alternative approach and how best to ensure its adoption in carbon protocols should 
be investigated. 

8. Updated resource assessments (timber/biomass supply study, forest conversion risk 
study, etc.) for Washington state. 

9. A study to investigate unintended consequences of carbon markets specifically, is 
needed. Perceived benefits associated with no-action or delayed action management 
regimes may be offset by a slew of unintended consequences including increased 
emissions associated with future harvests due to sparse mill infrastructure, a lack of 
workforce due to decreased harvest activity, increased fire risk associated with a 
changing climate, and loss of the forest land base due to economic pressures from 
decreased timber value from all of the above.  

10. Ensuring access to frequent direct forest measurements such as DAP should be a priority 
for the legislature on behalf of Washington’s natural resource management agencies and 
academic researchers. The National Agriculture Imagery Program Digital Aerial 
Photogrammetrically (NAIP DAP) derived point clouds have proven valuable in 
improving remotely sensed structure models. The State should invest in NAIP DAP 
acquisition from the US Governments vendor. Coordinating this purchase with the US 
Forest Service may be beneficial. Without access to the DAP data, analyses will be no 
better than those done by commercial vendors that cater to the corporate voluntary carbon 
markets which have been the subject of multiple newsworthy investigations into their 
“real, permanent, quantifiable, verifiable, and enforceable” offsets. 

 

Programmatic Support for Landowner Engagement and Community 
Building   
Despite the many resources available in the state to support SFLO, including help from 
Washington DNR, Conservation Districts, NRCS and WSU Forestry Extension, the message is 
not getting out there, or the one that is received is of total confusion. State and federal agencies 
are tasked with providing a broad spectrum of resources to SFLO that may include, but are not 
focused on, engaging landowners in carbon smart practices or market programs.    



SFLO Carbon Workgroup   Page 79 of 85 

Data from engaged landowners finds they are willing to participate in the carbon market and 
incentive space, but for the most part SFLO don’t know what to do, where to start, who to trust, 
or if they can afford the time, energy, and effort it will take to implement the necessary changes 
on their forest land. They want to ‘grow community’ so they can feel supported as they embark 
on their journey of becoming part of a Community of Practice26 centered on carbon smart 
forestry.  

To address these barriers, impediments and gaps, we recommend that the Washington State 
Legislature provide funds, through a block grant from the Washington Department of Natural 
Resources or the Department of Commerce, to a Washington non-profit operated under the 
direction of small forest landowners. This block grant would be used to create and operate a 
robust technical and market support program for small forest landowners where they can learn 
with a community of their peers as they engage in providing critical climate mitigation services 
in the voluntary carbon market and carbon incentives space. The program would be designed to: 

Serve as the vehicle for establishing a franchise of the American Forest 
Foundation’s Family Forest Carbon Program (FFCP) in Washington. 

a) Develop and Maintain MOU with FFCP  

b) Develop proposed practices and standards that reflect the technologies and science 
NRSIG brings to the table and shepherd them through the standards development 
process. 

c) Develop proposed practices and standards that support climate smart fire resilient forests 
and include the carbon storage potential of biochar created from residues. 

d) Outreach/engagement to attract willing participants  

e) Aggregation tracking and coordination 

Build a Community of Practice Centered on Climate Smart Forestry. 
f) This would include developing and piloting an “Apprenticeship-to-Ownership” program 

that would connect older SFLO who have no heirs with young people (prioritized from 
marginalized communities) who demonstrate a commitment to forestry. A potential 
pathway for demonstrating commitment would be completion of 1-2 years of paid, 
climate smart forest management work on participating SFLO properties, including 
technical training in silviculture and forest ecology. Graduating apprentices would be 
certified to join a pool of candidates matched to retiring landowners. We envision a range 
of pathways to ownership, including but not limited to a “work-to-own” track; access to 
low interest loans; and, in some cases, no or low-cost land transfers. 

g) Develop a pilot scale technical work force capable of conducting the work needed to 
implement climate smart forestry practices while also supporting apprenticeship and 

 
26 Thinking Together: What makes Communities of Practice Work 

https://journals.sagepub.com/doi/full/10.1177/0018726716661040#bibr57-0018726716661040
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forest matching (see below) goals.  Organizations like Washington’s own US Rake Force 
and AmeriCorps are models for what we envision as teams of technically trained forestry 
workers who could be paid with carbon incentive dollars (leveraged with additional 
funding) to complete climate smart forestry practices prescribed by the navigator service. 
This labor force would include young people participating in our “apprenticeship-to-
ownership” program. 

h) We recommend the creation of one or more working forest land trusts in Washington. 
Part of their mission would include facilitating and monitoring working forest land 
transfers to young people certified to manage them through the Apprentice-to-Ownership 
Program. 

i) We also recommend developing a matching service (ForestMatch.org?) to build out a 
network of connections between landowners who have no heirs and young people who 
have the skills, desire, and energy to complete the labor for work-experience and linkages 
to sustainable land management.  Extant examples include the WWOOF program for 
organic agriculture.  

j) We recommend developing regional resource-sharing platforms and cooperative 
management groups. 

Build engagement with non-traditional and underserved communities. 
k) We have very limited information on existing SFLOs from marginalized populations. Our 

understanding would be greatly enhanced by gathering in-depth interviews of their lived 
experience, their needs, and their interest in participating in carbon programs in 
Washington. In particular, very little is known about the goals, ambitions, and limitations 
facing allotment owners in tribal communities.  They should be prioritized in this work.   

l) Exposure to the many facets of forestry and its associated job opportunities is a necessary 
part of building interest in both workforce development and forest ownership. We 
recommend identifying and funding opportunities to enhance outreach to schools (grades 
7-12) by agency, nonprofit, and private sector employers in forestry, especially in 
geographic locations where underserved youth are concentrated. We anticipate working 
closely with the Pacific Education Institute YESS (Youth Engaged in Sustainable 
Systems) as a near term pathway.   

m) Community-based cooperatives may offer opportunities for groups of marginalized 
people to become SFLOs, but additional research is needed to identify a pragmatic 
pathway. Potential models for study might include the U.S Forest Service Community 
Forest Program, as well as community equity trusts, which are collectively managed and 
owned projects that allow participants to build wealth, much in the same way that Real 
Estate Investment Trusts (REITs) own / operate income-producing real estate on behalf of 
investors. Models such as the Montesano Community Forest which provides tangible 
return on investment are the preferred model.   

https://www.rakeforce.us/
https://wwoof.net/
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Educating and training for small forest landowners on carbon mitigation and 
offset programs.  

Providing peer-to-peer mentorship through a navigator service to build 
landowner capacity in accessing financial, technical, and implementation 
support.  

One of the CWG highest-ranking recommendations is the creation of a statewide system 
of navigators who will work as “forest diplomats” to identify and facilitate funding 
opportunities for carbon storage, fire resilience, and forest health. An an example, the 
Maine Woodland Owners Association has partnered with the Natural Resources 
Conservation Service (NRCS) to create a similar position paid for three years, with a 
possible two-year extension. The primary role of MWO’s “navigator” will be to help 
small forest landowners qualify for participation in NRCS programs, in part by taking on 
the often confusing and time-consuming tasks of applying for funds to support 
management plans and practices like thinning and invasive weed removal.  

 

Establishing a Washington partner to coordinate linkages needed to galvanize 
and support SFLO engagement in carbon markets and incentive programs.  

n) Work with SFLO and potential carbon market developers to support fair and equitable 
market entrance.   

o) Work with SFLO, and state and federal agencies to address specific social barriers to 
entry into carbon market and incentive programs.  This includes, but is not limited to: 

i) Additional EFR on underrepresented populations with a focus on environmental 
justice, diversity, equity, and inclusion to ensure equitable participation. 

ii) Behavioral Insights: Apply behavioral science to design effective incentives and 
communication strategies. 

Cooperate with forestry technical service providers, including agencies with 
well-established technical and financial offerings.  
 

Financial Investment Tools for Climate Smart Forestry  

We recommend that Washington state develop innovative pathways to finance 
investments in climate smart forestry practices targeted at small forest landowners.  These 
include incentives directly to landowners, as well as the use of green bonds and the 
creation of a green bank.     
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Practice Incentives and Program Modifications 
There are many existing programs that support improved forest management on SFLO lands.  
While not an exhaustive list, these programs could be implemented or modified to focus on 
carbon sequestration: 

1) Cost share for planting, improvements, and lease for maintenance period: USDA 
NRCS – CRP/EQIP; AFF-F2F 

2) Payment for improved management practices to increase carbon: AFF Family 
Forest Carbon Program (FFCP) 

3) Compensation for economic/opportunity cost of extending harvest rotation: Finite 
Carbon, other voluntary carbon market providers 

4) Watershed/landscape-scale integrated incentives: Chehalis Basin Aquatic Species 
Restoration Plan (ASRP) 

5) Timber easement for legacy (unharvested) stands: WA State DNR - Forest 
Riparian Easement Program (FREP) 

6) Conservation easements and purchase of development rights: The Nature Conservancy 
(TNC), Forterra 

7) Public Benefit Rating System (PBRS) adjustments to account for carbon sequestration as a 
fungible benefit that could be converted to land tax reductions. 

8) Payments for wildfire risk reduction and disaster preparedness, including a focus on 
generating place-based biochar from land management activities.  

9) Reconciliation of regulatory hurdles to implementation with carbon smart goals, including 
implementation of activities on sensitive sites using adaptive management principles. 

 

Financial Incentives 
1) Offer loan or bond guarantees to reduce the cost of capital financing forest carbon projects 

that require patient capital recovery, including reforestation, fire risk reduction, and improved 
forest management carbon projects. Qualified forest carbon projects would be required to use 
a methodology approved by a credible, third-party entity, as determined by the Department of 
Ecology. 

2) Offer grants to small forest landowners that will assist in covering a portion of the upfront 
costs of developing a forest carbon project, such as the cost of a carbon inventory and third-
party verification. 

3) Create a state insurance product or a state buffer pool for use by the private carbon 
marketplace as an alternative to depositing a portion of project carbon credits into a registry 
buffer pool account. 
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Green Bonds 
Washington should adopt the use of green bonds to finance investments in climate smart forestry 
and to underwrite programs like the Family Forest Carbon Program expansion into Washington 
that will serve small forest landowners. 
 

Green Bank 
Washington should create a quasi-public green bank supported with $100 million in public 
capital to finance climate mitigation initiative, with a focus on small forest landowners. 

1) Green bank oversight from an appointed Board of Directors 
2) Capitalize with $100 million in public funds, which can leverage $500 million in private 

capital 
3) State should use several funding sources, including green bonds, the state climate 

investment fund, the state clean water revolving fund, and the state clean energy fund 
4) Legislation will be needed to create the entity, and possibly regulations to access certain 

forms of funding 
5) The Green Bank will need to hire dedicated staff, borrowing some administrative services 

from other agencies (Department of Ecology, Department of Commerce) at start-up 
6) Green Bank should offer a portfolio of financing and market development solutions, 

focused on initiatives that demonstrate a positive climate impact, a positive 
environmental justice impact, the ability to service low-interest repayments to the Bank, 
and direct positive impact for the state 

Visual representations of flow of benefits for state green bank funds and potential funding 
models are show in Figures 27-29. These concepts and figures were developed by Gordian Knot 
Strategies. 
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Figure 27: State Green Bank Fund and Benefit Flow 

 

 
Figure 28: State Green Bank financed by green bonds backed by the state. 
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Figure 29: Green Bank financed by green bonds backed by  the Clean Water SRF at the Department of Ecology. 
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