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Introduction
Catastrophic wildfire is a growing threat to communities, to infrastructure, to achieving our climate goals, and to protecting the integrity of forest and range ecosystems. There is broad acceptance among the scientific community that mitigating this threat will take an “all of the above” approach to include: beneficial broadcast burning, hand and mechanical forest treatments, and managing natural wildfires for beneficial use, when possible (Davis et al. 2024). In addition, communities will need to adapt through home hardening and land use regulations (Barrett 2019), while state and federal governments address missing insurance feedback loops and utility infrastructure liability (Macomber 2025).
The pace and scale of hazardous fuels reduction treatments have increased in recent years as a result of federal policies such as the National Fire Plan, National Cohesive Wildland Fire Management Strategy and the more recent Wildfire Crisis Strategy. Investments made through the Infrastructure Investment and Jobs Act effectively doubled the average annual appropriations from Congress for reducing forest fuels on national forests (Wear, Wibbenmeyer and Joiner 2024). Woody biomass material resulting from hazardous fuels reduction activities is often piled and burned to meet the objectives of reducing fuels that could feed a future fire. Open-air burning of forest biomass, however, results in emissions of carbon into the atmosphere with negative impacts for climate change, air quality, and human health. 
When biomass is turned into solid wood products, burned in controlled environments to create heat or power, or heated through thermochemical processes to produce biofuels or biochar or used in the manufacture of other products, the avoided emissions can make a positive contribution towards climate change goals (National Academies 2019; Wedajo et al. 2025). In some cases, these end-use products have the added benefit of displacing more carbon-intensive alternatives, creating additional substitution effects—for example when biomass is used to offset coal in the generation of electricity, or solid wood products replace steel or concrete.
Markets for biomass resulting from hazardous fuels reduction treatments in the form of consumer products or process inputs are insufficient to match the volume of fiber currently available and the even greater volumes that need to be removed across the West, resulting in less than optimal outcomes for the climate and taxpayers alike.
Study Objectives
The aims of this study were to investigate the perspectives and experiences of businesses, business development professionals and researchers to develop a policy roadmap for increasing the utilization of forest biomass as a climate-smart solution. 
The predominant paradigm guiding energy and manufacturing policy in the United States is the industrial policy paradigm in which the role of government is to overcome market failures and achieve public goals, such as decarbonization, forest health, energy independence and domestic manufacturing. The most common tools seek to influence supply-side factors through subsidies, tax incentives, grants, loans and public investments, although demand-side policies are also used by some states to give preference or create incentives for consumers or governments to buy specific products.
The Policy Analysis Group at the University of Idaho reviewed academic and grey literature, attended regional meetings and conducted interviews with federal and state biomass utilization specialists, subject matter experts and owners and managers of emerging, established and closed biomass-using industries to better understand the policy and administrative barriers to increasing the utilization of biomass resulting from fuels reduction and restoration projects. This report summarizes the opportunities and policy considerations revealed from this work, representing a range of business and policy environments across the Interior West (See Appendix A for more information on research methodology).

Framing
Opportunities for increasing the carbon benefits of fuels reduction activities in the West will require new and modified policies at the federal level, as well as new and more flexible rules, regulations and guidance for implementing policies at the local or state level. In the sections below, we briefly describe the major policy barriers revealed from our research along with a set of recommendations on the policy, rule or regulation changes needed to address each challenge. 
The theory of change revealed from our research begins with policy levers that our research participants described as being necessary for establishing a shared framework regarding the benefits of fuel reduction activities when combined with biomass utilization. Once the carbon benefits of fuels reduction and biomass utilization are established and codified, they will require administrative rulemaking to modify existing practices and rules that guide land management activities on public and private lands. New and existing tools and programs, such as tax incentives and R&D programs, can then be put to greater effect based on certainty of supply.

Figure 1. Theory of change for increasing the carbon benefits of fuels reduction activities in the West.




1.0  POLICIES
1.1 Biomass removal as a public good
One of the main challenges related to the policy environment for biomass utilization is the lack of agreement on whether forest biomass is considered renewable and how it fits into carbon reduction goals. Interest group and popular discourse regarding biomass harvesting and utilization impact opportunities to utilize and create markets for biomass material resulting from forest fuel treatments. Utilization of forest biomass to feed overseas wood pellet demand in the Southeastern US generated a strong backlash against burning biomass for electricity. But in the West, utilizing forest biomass directly addresses an established management need and differs from the Southeast where markets for biomass already existed and new end-use demands (in the UK and elsewhere) led to an increased harvesting footprint (Cabiyo et al. 2025).
The potential for federal climate mitigation and carbon reduction policies to positively influence business and market development were expressed by multiple participants:
So [biomass-related composting] could totally scale, but it requires figuring out how to monetize the values along that stream. So there's the carbon value. There's the air quality value in those regions where you'd love to just torch these things off or they plan to. [Interview 6]

The climate change and mitigation programs that are coming out incentivize carbon content. We've seen some actual monetization of our biomass where it wasn't before for just the carbon content in the form of a couple of new businesses. Their monetary stream is through carbon and climate mitigation. So those are very helpful. I think the monetization of the carbon content carbon valuation has to be there. [Interview 1]
Problem: Lack of agreement on the role of forest biomass—specifically biomass from public lands—in meeting carbon reduction goals.
Recommendation: Action by Congress to define the role of forest biomass utilization in mitigating climate change.
Lack of leadership at the national level clarifying the role of forest biomass utilization in mitigating climate change represents a significant constraint to building markets and supply chains because it creates constraints and limits opportunities for federal land managers.






Problem: Exclusion of biomass from public lands as an eligible feedstock in federal biomass policies.
Recommendation: Update federal biomass utilization programs and policies to reflect a unified definition of eligible biomass feedstock that includes forest biomass sourced from federal lands. 


1.2 Forest biomass definition
A second challenge resulting from the existing policy environment related to biomass utilization is the lack of consistency in the definition of biomass. Definitions are often shaped by the objectives of specific policies, interest groups or administrations. The result is a complex web of programs intended to support the utilization of biomass that can create barriers for the businesses working to build markets for this material. 
However, there is a related operational and business challenge in creating one harmonized definition that is described well by an interviewee:  
[I]n my world, the definition of forest biomass has to do with its relationship to other products. So by definition, forest biomass is the tops and limbs and small diameter trees and non-commercial cull logs, non-commercial species, invasive species that end up being produced typically on a log landing or on a roadside or trailside, or even broadcast throughout the forest that are not being harvested and removed from the site for some other product. What has happened in a lot of the West is that the term biomass has become really fuzzy because if we think about it as non-commercial products, a log that is commercial in one location for something like firewood or wood pellets, or even a power plant, becomes non-commercial in another location. The exact same product. So what we're seeing in biomass, you know, piles in one place that we're calling biomass, may include some large diameter logs that in another location would go to low grade sawlogs or boards or something like that. [Interview 3]
What this means is that what constitutes ‘biomass’ in practice will vary across regional wood products markets and “wood baskets”. What binds the operational and business definitions of biomass in the West together is that biomass is material being harvested from the forest for forest health or community wildfire protection and is in excess of what the market can currently absorb. In this way it differs significantly from operational realities of biomass harvesting in other parts of the country where markets for biomass—often from other countries—has driven the harvest and merchandizing decisions of landowners (Cabiyo et al. 2025). 

Problem: One-size-fits-all definition of biomass limits regional innovation
Recommendation: Increase regulatory flexibility to allow states or regions to define biomass in practice
Regulatory flexibility and its associated tools are traditionally associated with policies directed at emerging (“disruptive”) technologies. But recent scholarship has explored the application of flexible regulatory tools for climate change adaptation using novel ecological restoration practices (see Fisher et al. 2025). The concepts and tools of regulatory flexibility are most applicable for reducing the risk of unintended outcomes in federal policies in arenas with high degrees of uncertainty. 


2.0 ADMINISTRATIVE INCUMBRANCES
The following section discusses the administrative challenges raised in the interviews we conducted. These incumbrances focus primarily on utilization of biomass from federal lands, some of which will need to be preceded by policy changes, and others are potentially modifiable without action by Congress.  Many of the recommendations will require a significant shift in the dominant paradigm that has guided land management agencies for over a century.
2.1 Promulgate new planning rule with guidance on accounting for carbon flux in land management at the unit level
As discussed in the previous section, many interviewees highlighted the need to shift the paradigm governing management of public forests from one focused on the extraction and sale of valuable resources (i.e. timber) to a focus on forest health, wildfire risk reduction and climate change mitigation which combines the removal of valuable timber with significant volumes of material with little to no market value. New mechanisms are needed to reduce the costs of removing less valuable biomass material. 
Currently, there are directives to consider climate and carbon sequestration at the national level and there are processes in place for reporting the contribution of public forests and their carbon inventory under the Paris Climate Commitments. However, the mandate to conduct national level accounting does not currently influence management decisions at the unit level:
What we really are lacking is very clear national guidance and tools for implementing carbon as a value for forest management on the ground at the unit level. So at the unit level, I mean National Forest level, right?... So that would be another thing - having just absolute crystal-clear policy at the national level for BLM, the Forest Service, other land management agencies about…if and how specifically these units should be accounting for carbon flux. [Interview 3]Problem: Administrative rules guiding land management agencies lack direction on accounting for carbon flux which limits the ability to quantify the non-market benefits of biomass utilization/removal.
Recommendation: Enact national guidance [via planning rule] and associated tools to support carbon flux accounting in land management plans and projects.
New guidance and tools for land managers regarding how to account for carbon flux in environmental impact analyses are being developed and will need to be incorporated into new planning rules for the Forest Service and BLM.



2.2 Changing the economics of biomass removal 
The dispersed and remote nature of forest biomass creates economic challenges for diverting it away from pile burning and towards more climate-friendly uses. Forest conditions on all ownerships influence wildfire risk, but the majority of forested land in the Western US is managed by the US Forest Service. Therefore, the policies and rules that guide how forest biomass is managed and valued on federal lands have a large influence on the development of biomass markets and businesses in the region. 
A representative of a biomass business described the economic challenges many businesses face utilizing biomass in western landscapes:
[O]ne of the biggest challenges with biomass utilization is just getting out of the woods. And so a lot of times there's a minimum amount. We pay 10 cents a ton or something for biomass. So you can minimize that amount or even zero it out, but it still costs us $0.45 a ton to get it to our facility. And so I think anything that can drive down the cost of delivered biomass could... It almost sounds ridiculous to say. The cheaper it is, the more people are going to use it. But it's so true. The two biggest costs in our business are logs and labor, and we can't change the cost on labor. We need to keep paying people more. And so the only real driver of changes in margin, in terms of the [Cost of Goods Sold] at least, is going to be changes in the price of the logs. So whether it's subsidizing the harvest or the transport or whatever it is, just finding ways to drive down the cost of transportation on the front-end side.  [Heartwood Biomass]
Many respondents discussed the need to change how we value forests and the goods and services they provide. For many, this means working to shift federal policies guiding the sale of biomass from a revenue-generating framework to a focus on wildfire risk reduction and biomass removal as a public good. It also means building programs and administrative tools and processes that reflect the economic realities of getting biomass out of the woods. 
[A] lot of the policies [for Federal lands] that are still being used to guide contracting, [including] working with contractors, specifically logging contractors that conduct fuel treatment operations, and mechanical fuel treatment operations, [these policies] were really built for valuable timber, valuable saw logs, and pulpwood. They were built at a time when the agency was providing a very large percentage of the overall timber supply in the country. They do not work for biomass utilization. The policies that are on the books for appraisal, for valuation, for transaction evidence, for contracting, they work against biomass utilization….. the gap between paying someone $4,000 an acre to do something and requiring them to pay $0.25 a ton for the privilege to remove the same material they were going to burn in piles is insane. [Interview 3]

Problem: Administrative policies and practices that require forest biomass to pay its way out of the forest. 
Recommendation: Increase use of disposal fee payments as part of Master Stewardship Agreements; consider including mill residuals. 
The use of disposal fee payments by the US Forest Service as a way to offset the high cost of biomass removal for offtake customers has been critical for businesses like Novo BioPower. The payments also benefit the Forest Service by helping them meet their land management goals while producing bioenergy. These payments should be offered across the West. However, disposal fee payments have also created an incentive to use forest residuals over mill residuals, which is constraining the ability of other manufacturers to find offtake customers for their mill residuals. 





Programs like the Hazardous Fuel Transportation Assistance Grant program and its predecessor the Biomass Transportation Incentive Program (BTIP) have been viewed as essential for supporting the existing biomass industry. In 2024, 67 applications were received requesting over $93 million, of which only $20 million was awarded due to budget constraints. 
Broad support exists for transportation assistance programs, although the mechanics of the program and limited funding available have constrained its impact. For example, purchasers could only apply for a transportation assistance grant on timber or service work already under contract, putting the burden on purchasers to prepare an application, and take on the risk if they are not awarded the grant. Problem: Demand for transportation assistance outpaces funding by a factor of 4, limiting treatment of high risk and high priority areas.
Recommendation: Increase line item appropriations for the haul subsidy programs like the Forest Service’s Hazardous Fuels Transportation Assistance Program.



	

Problem: Under current program rules, businesses can only apply for a transportation subsidy for work already under contract, which can increase a businesses’ economic risk.
Recommendation: Make haul subsidies a standard part of stewardship projects, triggered at a specific distance threshold that would be allocated based on a prioritization process, such as that described in Wear et al. (2024). This would avoid the burden of application as well as the risk borne by businesses in having to apply after securing the timber or service work under contract.



2.4 Rethink the definition of economic feasibility for socially beneficial fuel treatments
The above policy interventions to address the economic barriers to getting biomass out of the woods and delivered to offtake customers have worked around the margins to subsidize harvesting or hauling costs for projects that otherwise would not be feasible through transportation subsidies and federal payments to offtake customers in the form of a disposal fee. While these programs and practices have been successful, their overall impact has been relatively small. According to recent research by David Wear and others (2024), a more comprehensive approach that addresses the core problem described in the quote above would be to modify federal policies and rules to allow land management agencies to accept negative bids for “social beneficial fuel treatments” (Wear et al. 2024, 3). 
A strategy that would not require increasing sawtimber harvests would be to have federal agencies directly account for the nontimber benefits of fuel treatments using a direct subsidy that could make the sale feasible. One approach would be to allow for negative bids for timber sales, with the agency selecting the least negative bid. Agencies would set maximum subsidies (minimum bids), based on either the estimated benefits associated with the sale’s wildfire hazard reduction or the cost of the alternative service contract. If the resulting costs to the government were less than the costs for a service contract that achieved the same outcome, the subsidized sale would extend the effect of fuel treatment budgets (Wear et al. 2024, 9)
The primary policy at issue is the National Forest Management Act (NFMA). At the time of its passage, there was considerable national attention on the issue of below-cost timber sales, that is timber being sold at rates that were not sufficient to cover the cost to administer the program. These below-cost timber sales were seen as a giveaway to the private sector. The issue was addressed in two main sections of the NFMA, Section 6(k) and 14(a). Section 6(k) directs the Forest Service to identify lands that are unsuitable for timber production “considering physical, economic, and other pertinent factors” which was an attempt by Congress to appease members that felt there should be a strict economic test for all timber sales. Section 14(a) states “the Secretary of Agriculture, under such rules and regulation as he may prescribe, may sell, at not less than appraised value, trees, portions of trees, or forest products located on National Forest System lands” (Public Law 94-588, emphasis added). According to a GAO report on federal timber sales, the authors conclude that appraised value in practice refers to fair market value, defined as the “price acceptable to a willing buyer and seller both with knowledge of the relevant facts and not under pressure or compulsion to deal” (36 C.F.R. 223.6). 
The most recent (2012) planning rule, as amended, expands plan requirements to include statutorily required designation of lands unsuitable for timber harvest as well as designation of timber harvest for the purposes of timber production and for purposes other than timber production. This concept is further developed in the regulations governing the protection and administration of National Forest System lands and other programs of the Forest Service set forth in Chapter 2 of Title 36 of the Code of Federal Regulations (CFR). 36 CFR Part 223 outlines the methods for conducting appraisals and sets minimum rates, which are currently set at $0.25 per hundred cubic feet (CCF) for all convertible products. FSM Chapter 2430, Section 2431.31 states that “minimum rates are the lowest rate for which the Forest Service may sell timber even if an appraisal indicates a lower rate.”
Problem: Federal statute requires the Secretary of Agriculture to sell timber at not less than minimum rates, even if the standard appraisal process results in a lower rate.
Recommendation: The Forest Service should explore and pursue necessary changes to policy or regulations to remove minimum rates for products that appraise for negative values. 
The most recent (2012) planning rule, as amended, expands plan requirements to include statutorily required designation of lands unsuitable for timber harvest as well as designation of timber harvest for the purposes of timber production and for purposes other than timber production. This concept is further developed in the regulations governing the protection and administration of National Forest System lands and other programs of the Forest Service set forth in Chapter 2 of Title 36 of the Code of Federal Regulations (CFR). 36 CFR Part 223 outlines the methods for conducting appraisals and sets minimum rates, which are currently set at $0.25 per hundred cubic feet (CCF) for all convertible products. FSM Chapter 2430, Section 2431.31 states that “minimum rates are the lowest rate for which the Forest Service may sell timber even if an appraisal indicates a lower rate.”






3.0 TOOLS AND PROGRAMS
3.1 Smooth Pathways to Commercialization
For less established technologies, including biochar, but also emerging technologies like wood fiber insulation, wood fiber prefab building panels and others, the literature and interviews revealed a range of opportunities and needs. 
First, the pace of commercialization is not seen as keeping up with the loss of traditional industry and markets. In addition to investing in retention of existing wood products businesses, there is a recognized need to also invest in pathways to commercialization for new technologies and markets. A business representative working on developing new to market products describes this challenge:
“So we're looking to productize carbon negative structural lumber and other sort of dimensional materials side by side with the wood wall…. that's two years into a three-year process. And we're looking with our liaison at the Department of Energy to find ways to productize and expand that. I mean, right now we're stuck with a laboratory that makes about 18-inch pieces by hand, and this needs to be something that's considerably got a lot more muscle behind it, so to speak.” [WoodSyn]
An existing tool that one interviewee felt could be put to greater use to support commercialization efforts such as those described by WoodSyn are Cooperative Research and Development Agreements (CRADAs). A CRADA is a formal agreement between one or more federal laboratories and one or more non-federal parties and is intended to encourage commercialization of federally funded technologies by the private sector:
“You don't go from 10 gallons to 10 million gallons. There's that intermediate scale, the pilot scale that has to be done. So then, you build that up. And, now, you're making maybe a hundred thousand gallons. But, your eventual goal is to get to 10 million gallons at a plant. But, as you scale up, there are different engineering barriers that crop up and that you have to solve. That scaling issue is not trivial. It's significant. If the government researchers stop too soon, and then you've got a private sector that says, "Man, there's a bunch of basic engineering research that hasn't been done yet," and they aren't willing to make that investment because it's a matter of carving out some of their profit margins to be able to do that, I think these CRADAs are the tool to be that bridge.” [Interview 10]
Non-federal partners can be state or local governments, industrial organizations, industrial development organizations, public and private foundations, nonprofits or universities. Within the Department of Agriculture, the USDA Forest Service operates multiple labs including the Forest Products Lab in Madison, WI, multiple forestry science labs and the Alaska Wood Utilization Research and Development Center (Federal Laboratory Consortium 2025). 



Problem: Lack of incentives that reward federal and university researchers who engage in applied research or technology transfer work.
Recommendation: Update performance evaluation practices and criteria to include performance metrics and grading criteria that reflect and incentivize the involvement of researchers in technology transfer and other kinds of applied research. 
The performance Forest Service researchers is evaluated using the Research Grade Evaluation Guide, which relies upon a panel of scientists who assess a researcher’s contributions and position description. According to an evaluation of the Forest Service’s R&D program conducted by the National Academy of Public Administration, “RGEG itself does not necessarily represent a challenge [to connecting research with agency mission needs]. The key issue is how RGEG is interpreted and implemented” (National Academy of Public Administration 2019). The NAPA report includes a set of recommendations for “facilitating effective interface between research stations and NFS” that would provide a good starting point for renewed efforts to address the problem of incentives.



3.3 Invest in Small Business Innovation
Another program that supports innovation and technology transfer activities in the private sector are the Small Business Innovation Research (SBIR) and Small Business Technology Transfer (STTR) programs administered by the Small Business Administration. Through these programs, the federal government invests directly in private business solutions to develop technology and move it towards commercialization. C6 Forest to Market Biomass, a community-scale biochar effort that was not able to get off the ground describes one of the challenges they faced and how SBIR funding was critical to overcoming the challenge:
“these [community-scale] kinds of operations are really challenging because you're somewhere between homeowner sawmill equipment and a major operation like the Hampton Lumber Mill. You're right in between there. And there's not a lot of equipment available for those kind of [operations] that is readily, that has been used for these kinds of applications.” [C6 Forest to Market Biomass]
Through a relationship with Forest Concepts LLC, an engineering and manufacturing firm, C6 Forest to Market was able to act as a case study for their efforts to develop engineering tools for community-scale biomass operations:
“So what they really want is for someone to be able to come to them, a prospective customer and say, "Hey, I think I want to set up this kind of operation." And they have a lot of data and software tools set up already to just basically put in the parameters of that and say, "Listen, it's going to take up this sort of footprint. It's going to cost you about this much money for the capital expenditures and so on. And we're using the best-in-class equipment to do it at this scale." [C6 Forest to Market Biomass]
Problem: Need for public investments in research, innovation and tech transfer to help scale technologies into commercialization. 
Recommendation: Reauthorize the SBIR and STTR programs
Congressional authority for the SBIR and STTR programs expired on September 30, 2025 and require reauthorization by Congress.  

3.4 Develop Targeted Technical Assistance Programs
For newer technologies, the transition from R&D to commercialization could be improved through various types of technical assistance provided at the state and/or federal level. WoodSyn, a start-up manufacturer of wood wool cement and pre-fabricated building panels described the challenges of getting their products approved for use in accordance with the International Code Council (ICC):
“[M]y best guess on how I'm going to map this into existing code structures and things like that is to follow the lead of materials producers like the Hempcrete people. They managed, I think, in three years or less to go from this unheard material or whatever. This was sort of a very niche material at the very least, to having its own addendum in the ICC. And that's kind of where we need to get in the long run. So at the moment, there's not a whole lot out there really to support new building material adoption. This is kind of a Gordian knot you have to unravel on your own. And I don't think I'm exaggerating when I use that metaphor because I mean every county's different. Right?. So finding an easier way to make the code stuff happen would be, that would be the most helpful thing I could think of having, honestly.” [WoodSyn]

Other products like compost or biochar made from forest biomass that could be used on federal lands for remediation or soil amendment also must be on a list of approved products before they can be used by the agency or federal contractors:
“Here's another policy position- make sure that those materials that we make from biomass or the biofuels, the biochar, the soil amendments, other types of activity are all codified in federal land management as acceptable. One of the reasons we struggle with this is because, again, circling back to contracting officers, if they see biochar on a proposal and it's not on a list, it doesn't go anywhere.” [Interview 3]
Problem: Manufacturers of first to market products in the US don’t have a clear pathway for getting their products approved within existing regulatory structures like the International Code Council, the General Services Administration and other regulatory bodies.
Recommendation: Build technical assistance programs to build pathways and provide technical assistance for getting products made from forest biomass approved by relevant regulatory bodies.


Another challenge for manufacturers of new products is finding fabricators and other supporting businesses that can provide specialty and off-the-shelf products needed in the manufacturing process. Many states have some type of manufacturing extension program that seeks to connect manufacturers and help them find businesses with the capabilities they are looking for. 
[Arizona Industrial Development Authority has] a manufacturing extension program that's supporting us a little differently….we're going to have 100,000 square feet basically of panel storage. Those all have to be fabricated out of dimensional steel sections of some sort rather than being shipped over from Europe. Otherwise, we're looking at thousands of tons of steel….And then there are other pieces of equipment, CNC milling equipment, different kinds of conveyor belts, cement silos, the more generic off the shelf stuff that plugs into the fancy European machinery basically. And that's a kind of more of an in kind kind of support. They don't charge us for it, but they'll go out and basically engage various potential equipment providers and things of that nature to try and get us a smooth pathway to get the rest of the sort of the inputs we need from a plant equipment perspective.” [WoodSyn]


Problem: Manufacturing and commercialization of new products and technologies require new supply chains for acquiring and maintaining manufacturing equipment. 
Recommendation: Maintain or increase funding for the National Institute of Standards and Technology’s Manufacturing Extension Partnership, which is funded through the Department of Commerce. 
The President’s FY 2026 budget proposes a 43% cut to NIST and specifically targets the Manufacturing Extension Partnership. The House Appropriations Commerce, Justice, Science and Related Agencies Subcommittee has rejected this proposal and instead included $1.28 billion for the agency, a 13 percent reduction over FY25 funding levels. 
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Table 1. Biomass markets and their maturity
	Product
	Description
	Readiness Level*
	Techno/Economic Potential
	Source material

	Compost
	Municipal compost additive as chips or biochar
	Commercial
	High/Medium (avoided cost (emissions/tipping fees)
	Mill residuals/forest slash or in-woods biochar

	Firewood/fuelwood
	Roundwood for heat
	Commercial
	High/Low (limited by air quality)
	Roundwood

	Animal bedding
	Wood shavings
	Commercial
	High/Low (small market)
	Mill residuals/forest slash

	Landscape mulch
	Wood chips
	Commercial
	High/Low (high cost)
	Mill residuals

	Dimension lumber-studs
	Small roundwood run through specialized equipment, e.g. “hew saw”
	Commercial
	High/High (equipment dependent)
	Roundwood

	Posts and poles
	Fencing material
	Commercial
	High/Medium
	Roundwood

	Biochar
	Compost or agricultural additive
	Pre-Commercial
	Medium/Low (cost premium, limited markets)
	Mill residuals/forest slash

	Steam/heat
	Burning of biomass to produce steam or heat for process needs (e.g. kilns) or municipal heat
	Commercial
	High/Low (limited market/competition with mill residuals)
	Mill residuals/forest slash

	Electricity
	
	Commercial
	High/Low (cost premium)
	Mill residuals/forest slash

	Biomass Energy with Carbon Capture and Sequestration (BECCS)
	Thermochemical or biological conversion of biomass into energy combined with carbon capture and storage
	Research & Development
	Medium/Low (policy dependent)
	Mill residuals/forest slash

	Biofuels
	Drop-in fuels
	Commercial
	High/Low (cost prohibitive)
	Mill residuals/forest slash

	Wood Fiber Insulation
	High-density wood fiber batt insulation, rigid continuous exterior insulation or loose fill insulation
	Commercial
	High/Medium (cost premium)
	Wood chips (clean)


*Technology readiness levels (TRL) adapted from a 2019 report by the National Academies of Science on Negative Emissions Technologies and Sequestration: A Research Agenda: Research & Development (TRL <4), Pilot & Demonstration (TRL4-7), Pre-Commercial (TRL 7-10) and Commercial (TLR >10)



Policies & Statutes


Define life cycle effects of fuels reduction and biomass utilization as a climate change mitigation tool


Administrative Rules and Regulations


Adapt processes and procedures for implementing new policies and regulations


Tools and Programs


New and existing tools and programs will have greater impact due to greater certainty in the operating environment
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