
  

 

Utilization of Woody Biomass for Energy 

A Position of the Society of American Foresters 

 

 

Originally adopted by SAF in October 2005 and last revised in May 2019. This position statement will 

expire in 2024, unless, after subsequent review, it is further extended by the SAF Board of Directors. 

 

 

Purpose: Recommendations on the appropriate use of woody-biomass for energy production through long- 

term resource agreements, continued support for bioenergy research and development, and resource inventory 

and monitoring. 

Scope: This position statement applies to woody biomass that is generated from forest industries, forest 

management, forest conservation and restoration, or forest salvage activities, that is used for energy. 

 

 

 
Position 

 

The Society of American Foresters (SAF) encourages the creation and enhancement of local and national 

policies that support the development of markets for fuel, heat, and power from sustainably sourced woody 

biomass. SAF also supports continued investment in forest products research and development to support 

more resilient supplies and markets. Properly designed policies, including equitable treatment to other net 

carbon neutral renewable energy sources (e.g., solar and wind power), that incentivize the use of wood for 

energy can increase energy independence and contribute to a thriving US forest industry. Opportunities exist 

for integrated power systems, utilizing biomass for energy and captured syngas for electric power, steam, or 

hot water. These systems can be coupled with carbon capture and storage, a major strategy for recent climate 

change mitigation scenarios due to potential for negative carbon emissions. Furthermore, use of low-value 

timber, salvage wood, and residues from thinning and other forest-sector activities can contribute to 

restoration goals, deter outbreaks of pests, reduce fuel availability for wildfires, and enhance forest conditions 

and the provision of ecosystem services. Policy-makers should support public outreach activities to 

disseminate peer-reviewed science on the need for forest thinning and the benefits of using renewable 

biomass for energy. Ongoing monitoring of US forests to inform management activities can ensure 

maintenance of forest conditions that support a diversity of ecosystem services for current and future 

generations. Investments to retain land in forests and manage forests more sustainably need incentives such as 

long-term agreements (e.g., private contracts, volume commitments from federal lands) and options to supply 

diverse forest product markets. More stable and secure demand attracts investments in forestry, biomass 

processing, and conversion facilities. 

Issue 
 

Expanded markets for biomass can provide economic incentives to retain forestland and restore healthy forest 
 

 

 



   

conditions. Thinning forests can reduce the risk of loss from both fire and pests1 while also improving the 

quality of the remaining trees. However, many thinning activities are costly and result in low-value residues 

that are often piled and abandoned or burned. Alternatively, bioenergy markets for low value and small- 

diameter trees2 can improve forest conditions by enabling forest managers to improve the quality of forests 

and reduce overstocking. Utilizing domestic forest biomass for bioenergy can also contribute to reduced life 

cycle carbon emissions relative to nonrenewable fossil fuel use, local and national energy security,3 and 

bolster domestic rural economies through job creation4. 

 

The U.S. lacks effective policies to incent the use of biomass residues, low-quality or small-diameter trees and 

economically stranded forests for bioenergy. Furthermore, uncertainty or direct barriers associated with 

regulations, permits, contracts, and policy discourage long-term investment in bioenergy industries. Examples 

of current impediments include limitations on public land biomass removal for private sector use, inadequate 

duration of contracts for federal lands biomass production and delivery, lengthy facility siting and permitting 

cycles, uncertainty in securing long-term power purchase agreements, inequitable classification of forest 

biomass in renewable energy policies (see also Forest Offset Projects in a Carbon Trading System 5 and  

Forest Management and Climate Change 6), air quality regulations that fail to recognize the reduced amount 

and toxicity of emissions from modern biomass facilities relative to historic fossil-based fuel facilities or open 

burning of residues, and negative public perception.7  (See Also Timber Harvesting on Public Lands) 

 

Background 
 

Sources of forest biomass available for energy production include residues generated during logging or forest 

product manufacturing (e.g., mill residues) or right-of-way construction, storm-damaged forest areas, urban 

wood wastes, and whole trees. Additional sources include fuel or forest health treatments, stand improvement 

activities, and other projects that remove biomass from forested lands. In the US, forest biomass provides a 

small portion of the nation’s total energy needs, primarily in the form of steam for heating and electricity 

generation8 and some home-heating use. Bioenergy used 25 million metric tonnes in 2018 but barriers to 

further development of domestic markets persist9, including lack of infrastructure and lower-cost alternative 

energy sources such as petroleum-based fuels. In contrast, wood pellet production from US forests has 

become a thriving export industry and have contributed to European renewable energy markets10, where there 

are energy policies in place to incentivize the use of biomass and growth in industrial demand11. 

 

Fuelsheds may be able to sustain these production levels and even increase sustainable use of low-quality 
 

 
 

 

1 USDOE 2016; Coppoletta, Merriam and Collins 2016 
2 Small-diameter and low-quality hardwood timber markets have been in decline, while the hardwood veneer market (e.g., international furniture 

production) has stabilized. As a result, many US forests require thinning. Without a biomass market, these low-quality small-diameter hardwoods 

will not reach markets, further destabilizing the hardwood market. 
3 Malmsheimer et al. 2011, USDOE 2016 
4 Strauss 2014 
5 The SAF supports the creation and maintenance of stable, predictable forest carbon offset markets that reflect applicable, current, 

efficient, accurate, and scientifically defensible practices, including practical accounting for carbon stored in 
harvested wood products. See Forest Offset Projects in a Carbon Trading System 
6 Substituting cellulosic biomass for fossil fuels greatly reduces GHG emissions; for every Btu of gasoline that is replaced by cellulosic ethanol, 

total life-cycle GHG emissions (CO2, methane, and nitrous oxide) are reduced by 90.9 percent (US EPA 2007). New and stable product markets 

also provide positive incentives to landowners (Miner et al. 2014). It is therefore necessary to support viable wood products markets that recognize 

the benefit of carbon storage and sequestration, and that provide positive incentives for forestland ownership. See Forest Management and Climate 

Change 
7 Young et al., 2018 
8 US EIA 2011 
9 Martin, S. 2018. North American Bioenergy, 5-Year Forecast. RISI, Inc. 
10 4.7 million metric tonnes were contributed to European energy markets in 2016 according to US ITC 2016. See also European Union (2016). 
11 Abt KL, Abt RC, Galik CS, Skog KE (2014); Alberici S, Boeve S, van Breevoort P, et al. (2014) 



   

woody biomass as large quantities of overstocked or disturbed stands need to be thinned.12 In addition, 

purpose-grown woody crops can contribute to future production of biomass.13 Tree genetic improvement 

programs have the potential to further increase the volume of forest biomass available for bioenergy. While 

opportunities to increase production of woody biomass exist, the US lacks necessary infrastructure to process 

and convert large volumes of biomass and barriers persist for utilization of the smaller-diameter forest 

biomass domestically and internationally. Some of these barriers are interrelated and are discussed below. 

 

Uncertainty: policy, markets, and supply 

Implementation of existing supportive policies and the subsequent bolstering of biomass markets have been 

delayed or even reversed.14 In enacted federal energy policies, differing and often conflicting definitions of 

renewable biomass interject uncertainty and hinder investment.15 For example, support of the Clean Power 

Plan and associated state targets has waned, which deters expansion of biomass power markets, and the US 

Environmental Protection Agency has reduced expectations for wood-based liquid biofuel production.5 

Numerous states across the nation also do not have a Renewable Energy Portfolio which typically sets the 

stage for supportive state and local policies for biomass. 

 

Stability in trade policies and consistency in international science-based sustainability indicators are needed to 

support growth of the pellet industry. Domestic supply and consumption of wood-based bioenergy can both 

be increased.16 The US Southeast is responsible for the majority of exports of woody material for bioenergy, 

without adversely affecting the health of these forests.17 Yet emerging sustainability schemes18 are directed at 

US producers with increasingly stringent, and therefore costly, criteria to participate in these markets.19 If 

sustainability certification programs are adopted, there should be a focus on science-based quantitative 

measures with international agreement, facilitating comparisons between feedstock and energy options20. 

Consistent monitoring of forest conditions can also be used to ensure management goals are attained, and for 

timely correction in the case(s) of non-attainment, and should result in publicly available datasets that can be 

used for adaptive management.21 With these long-term datasets, standards or certification programs, the 

private sector would be strengthened in their ability to negotiate with energy producers and government 

agencies. 
 

Further, the ability of the US Forest Service and Bureau of Land Management to provide a guaranteed supply 

of forest biomass has been very uncertain due to legal challenges of federal land-management decisions. 

Lending institutions and wood products companies are generally unwilling to invest in biomass harvest and 

transport equipment or processing facilities without a guarantee of a dependable long-term supply of forest 

biomass22. 

 

Financial barriers to investment in forest biomass utilization 

 

Many pulp, paper, lumber and plywood mills have closed in the US, resulting in fewer processing options and 

greater hauling distances for all forest products. This situation contributes to costs of delivered low-value 
 

 

12 LeVan-Green and Livingston 2001 
13 USDOE 2016 
14 US RFS 2018, U.S. EPA Clean Power Plan 2015, Paris Agreement 2015 

15 For example, the Energy Policy Act of 2005 disallowed the use of federal woody biomass for the renewable energy credit. In contrast, 

Section 203 of the Healthy Forests Restoration Act of 2003 (PL 108-148, codified at 16 US Code Section 6531) provided authority for the 

Biomass Commercial Utilization Grants Program, which emphasizes the use of woody biomass especially from wildfire-affected areas in the 

wildland–urban interface. A universal definition of renewable biomass and clear policy goals are needed (Malmsheimer et al. 2011). 
16 A recent study by Dale et al. (2017) has found that just 3% of removals are used for US pellet exports. 
17 Dale et al, 2017 
18 e.g., Dutch Biomass Certification Foundation: a voluntary, emerging program aimed at small forest owners in North America. 
19 McDonnell 2017, Parish et al 2017 
20 e.g., ASTM E3066 2015 
21 Dale et al., 2017. 
22 GAO 2005 



   

timber and residues, often resulting in “stranded resources.” Compared to larger-diameter saw timber, 

biomass produced from small-diameter trees is more expensive to harvest, transport, process, and store and 

yields lower end-product returns.23 Also, much of the potentially available forest biomass in the western US is 

located in remote areas where there are a limited number of roads or originates on steep slopes that require 

specialized and costly harvesting systems. Most forest roads were not designed to accommodate longer chip- 

hauling vehicles. Throughout the US, material in and near urban-forest interface areas can be difficult to 

access because of local conditions and ordinances and because of the large number of small owners that make 

up a substantial part of the supply base in most regions. In particular, fragmentation of supply can provide a 

two-fold limitation to accessibility; directly because of additional costs of procurement from a large number 

of small producers and/or indirectly because of how supply/demand dynamics influence the ability to develop 

facilities of sufficient size to be economically viable.24 This barrier has eased in the southeastern US, but 

remains a problem in other areas of the country. 

 

As made evident by Camp Fire in Northern California in 2018, the Great Smoky Mountains Fires in 2016, 

and others, fuel-load reduction and diminished continuity of fuel is needed in wildland-urban interface 

forests. Such fuel-load reduction is expensive due to fragmented ownerships and diseconomies of scale. To 

help offset these costs, incentives for fuel-load reduction in the wildland-urban interface should be explored. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

23 GAO 2005; Nichols et al. 2008 
24 Becker et al. 2010 



   

References 
 

Abt KL, Abt RC, Galik CS, Skog KE (2014) Effect of policies on pellet production and forests in the U.S. 

South: a technical document supporting the Forest Service update of the 2010 RPA Assessment. Gen. Tech. 

Rep. SRS-202. U.S. Department of Agriculture Forest Service, Southern Research Station, Asheville, NC 33 

p. 
 

Alberici S, Boeve S, van Breevoort P, et al. (2014) Subsidies and costs of EU energy. European Commission. 

Available at: https://ec.europa.eu/energy/en/content/ final-report-ecofys (accessed 28 January 2017). 
 

BECKER, D.R., S. MCCAFFREY, D. ABBAS, K.E. HALVORSEN, P. JAKES, AND C. MOSELEY. 2011. 

The conventional wisdoms of woody biomass utilization. Journal of Forestry 109(4):208-218. 

 

Bioenergy Knowledge Discovery Framework, 2019. Accessed 02. 14. 2019:  

https://bioenergykdf.net/content/biomass-standards#paragraph-39-1 
 

Coppoletta M, Merriam KE, Collins BM. Post-fire vegetation and fuel development influences fire severity 

patterns in reburns. Ecol Appl 2016, 26:686–699. 

 

Dale VH, Parish ES, Kline KL, Tobin E (2017) How is wood-based pellet production affecting forest 

conditions in the southeastern United States? Forest Ecology and Management 396: 143-149. 

doi.org/10.1016/j.foreco.2017.03.022 

 

Dutch Biomass Certification Foundation, 2019. Accessed 02.14.2019:  

https://www.dbcfoundation.com/stimulation-program 
 

European Parliament. 2009. Directive 2009/28/EC of the European Parliament and of the Council of 23 April 

2009 on the promotion of the use of energy from renewable sources and amending and subsequently repealing 

Directives 2001/77/EC and 2003/30/EC. Official Journal of the European Union L 140/16: 5.6.2009. 

Publications Office, Luxembourg. [online] URL: http://data.europa.eu/eli/dir/2009/28/oj 
 

European Union (2016) Directive 2009/28/EC of the European Parliament and of the Council of 23 April 

2009 on the promotion of the use of energy from renewable sources and amending and subsequently repealing 

Directives 2001/77/EC and 2003/30/EC (Text with EEA relevance). Available at: http://eur-lex.europa.e 

u/legal-content/EN/ALL/?uri=CELEX%3A32009L0028. 

 

GOVERNMENT ACCOUNTABILITY OFFICE. 2005. Natural resources: Federal agencies are engaged in 

various efforts to promote the utilization of woody biomass, but significant obstacles to its 

use remain. GAO-05-373, Washington, DC. 

 

LEVAN-GREEN, S.L., AND J. LIVINGSTON. 2001. Exploring the uses for small-diameter trees. Forest 

Products Journal 51(9):10-21. 

 

Malmsheimer, Robert & Heffernan, Patrick & Brink, Steve & Crandall, Douglas & Deneke, Fred & Galik, 

Christopher & Gee, Edmund & A. Helms, John & McClure, Nathan & Mortimer, Michael & Ruddell, Steve 

& Smith, Matthew & Stewart, John. (2008). Forest management solutions for mitigating climate change in the 

United States. Journal of Forestry. 106. 

 

MALMSHEIMER, R.W., J.L. BOWYER, J.S. FRIED, E. GEE, R. IZLAR, R.A. MINER, I.A. MUNN, E. 

https://bioenergykdf.net/content/biomass-standards#paragraph-39-1
https://www.dbcfoundation.com/stimulation-program
http://data.europa.eu/eli/dir/2009/28/oj
http://eur-lex.europa.e/


   

ONEIL, AND W.C. STEWART. 2011. Managing forests because carbon matters: Integrating energy, 

products, and land management policy. Journal of Forestry 109(7S)7-51. 

 

NICHOLLS, D.L., R.A. MONSERUD, AND D.P. DYKSTRA. 2008. A synthesis of biomass utilization for 

bioenergy production in the western United States. General Technical Report 

PNW-GTR-753. USDA Forest Service, Pacific Northwest Research Station, Portland, OR. 48 p. 

 

Parish, E., V. Dale, K. Kline, 2017a. Has pellet production affected SE US forests? World Biomass, 2017. Pp 

38 – 42. 

 

Parish ES, Dale VH, Kline KL, Abt RC (2017b). Reference scenarios for evaluating woody pellet production 

in the Southeastern United States, WIREs Energy Environ 2017, e259. DOI 10.1002/wene.259 

 

RISI, 2019. The North American Bioenergy Forecast. 

 

Rudie, A. W., C. J. Houtman, L. H. Groom, D. L. Nicholls, and J. Y. Zhu. 2016. A survey of bioenergy 

research in Forest Service research and development. BioEnergy Research 9:534-547. 

https://doi.org/10.1007/s12155-016-9731-5 

 

SKOG, K.E., R.J. BARBOUR, K.L. ABT, E.M. BILEK, F. BURCH, R.D. FIGHT, R.J. HUGGET, P.D. 

MILES, E.D. REINHARDT, AND W.D. SHEPPERD. 2006. Evaluation of silvicultural treatments and 

biomass use for reducing fire hazard in western states. Research Paper FPL-RP-634. US Department of 

Agriculture, Forest Service, Forest Products Laboratory, Madison, WI. 29 p. 

 

Strauss, W. 2014. The many benefits of replacing coal with wood pellet fuel. Biomass Magazine 12 August 

2014. [online] URL: http://biomassmagazine.com/articles/10750/the-many-benefits-ofreplacing- coal-with- 

wood-pellet-fuel 

 

Tidwell T. 2016. Speech: “Recommendations for a Sustainable Bioenergy Policy. A Sustainable Bioenergy 

Policy for the Period After 2020. Stakeholder Conference” delivered in Brussels, Belgium – May 12, 2016. 

USDA US Forest Service. Accessed from https://www.fs.fed.us/speeches/recommendations-sustainable-  

bioenergy-policy 
 

US ENERGY INFORMATION AGENCY. 2011. Renewable energy consumption and electricity preliminary 

statistics 2010. Available online at: http://www.eia.gov/renewable/annual/preliminary/pdf/preliminary.pdf; 

last accessed July 15, 2011. 

 

US Department of Energy. 2016. 2016 Billion-Ton Report: Advancing Domestic Resources for a Thriving 

Bioeconomy. MH Langholtz, BJ Stokes, and LM Eaton (Leads). ORNL/TM-2016/160. Oak Ridge National 

Laboratory, Oak Ridge, TN. 

 

Young, J.D., N.M. Anderson, and H.T. Naughton, 2018. Influence of Policy, Air Quality, and Local Attitudes 

toward Renewable Energy on the Adoption of Woody Biomass Heating Systems. Energies 2018, 11, 2873; 

doi:10.3390/en11112873 

http://biomassmagazine.com/articles/10750/the-many-benefits-ofreplacing-
https://www.fs.fed.us/speeches/recommendations-sustainable-bioenergy-policy
https://www.fs.fed.us/speeches/recommendations-sustainable-bioenergy-policy
https://www.fs.fed.us/speeches/recommendations-sustainable-bioenergy-policy
http://www.eia.gov/renewable/annual/preliminary/pdf/preliminary.pdf%3B

