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Light My Fire: The Use & Policies of Woody 
Biomass as a Heat Source
by Carla Santos* & Alisha Falberg**

Introduction

In a carbon–constrained world, the United States (“U.S.”) is 
facing the serious challenge of mitigating climate change 
through the adoption of federal and state policies and leg-

islation. While transportation and electricity have been hot top-
ics in many debates to address climate change, heating is often 
left to the margins of policy discussions without clear reason. 
Accounting for nearly one-third of all energy consumed in the 
country,1 heating is a major source of greenhouse gas (“GHG”) 
emissions. This is especially true in the Northeastern region of 
the U.S., which is highly dependent on non-renewable fossil fuel 
sources to provide heat.

This paper will address the need to include heat produced 
from woody biomass within the energy sector that should be tar-
geted by the federal and state climate change policies. Using the 
Northeastern states as a starting point, this paper advocates for 
the adoption of laws and regulations that incentivize the use of 
renewable sustainable energy sources for heating, in particular 
woody biomass. To begin, the following section will provide a 
brief overview of the history of heating in the U.S., providing 
the necessary background information to support the case of 
federal and state intervention for heating policy and standards. 
This paper will then present the major environmental concerns 
regarding the use of woody biomass as an energy source, espe-
cially for heating. Succeeding the environmental concerns, we 
will discuss the current relevant energy policies relating to the 
use of woody biomass for energy and heating. This paper then 
looks to Canada and the lessons learned from its developed 
woody biomass industry. The final portion of this paper proposes 
recommendations of actions to be adopted by federal and state 
governments, particularly in the Northeast region.

Heating in the U.S.: The Missing Piece in 
Climate Change Policy

Energy use is typically divided into three different primary 
functions: transportation, electricity, and heating and cooling. 
Energy consumption for electricity and transportation is widely 
debated, and several mandates have been adopted addressing 
some of the concerns related to the high dependence of those 
sectors on fossil fuels. At the federal level, Renewable Fuel 
Standards (“RFS”) have been in place since 2005, which require 
a specific amount of renewable energy fuel to be blended into 
gasoline,2 addressing some of the concerns regarding transporta-
tion sources. In the electricity sector, several states have adopted 
progressive measures to ensure the deployment of renewable 
energy sources to meet demand. One example is the adoption of 

Renewable Portfolio Standards (“RPS”), which requires “elec-
tricity suppliers (often referred to as ‘load serving entities’) in a 
given geographical area to employ renewable resources to pro-
duce a certain percentage of power by a fixed date.”3 According 
to U.S. Energy Information Administration (“EIA”), thirty states 
and the District of Columbia have adopted mandatory RPS, 
while another seven have adopted voluntary renewable goals.4

Despite efforts to address the high dependency on fossil 
fuels in the transportation and electricity sectors, heating and 
cooling has been cast to the side. Often referred to as the “miss-
ing piece”5 of the climate change mitigation policy, heating plays 
a major role in overall energy consumption.6 In the U.S., heat 
accounts for one-third of all energy consumed.7 In the Northeast 
these numbers are even greater; nearly thirty-nine percent of all 
energy consumed in the region is used for heating, which in 2007 
represented 2.09 quadrillion British Thermal Units (“BTUs”).8 
In the residential sector, space heating accounted for 41.5% of 
all energy consumed in American homes in 2009.9

Primary heating sources vary across the country. Natural 
gas, for instance, has a huge share of the heating market, pro-
viding heat for fifty percent of American homes.10 However, the 
Northeast region presents a unique situation representing nearly 
eighty percent of U.S. households—5,520 households11— that 
rely on oil to heat their home.12
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Various sources could replace this dependency on oil, 
such as: “natural gas, electricity, bottled propane, and wood.”14 
Natural gas, however, depends on transmission and distribution 
pipelines,15 the limitations of which become more evident dur-
ing the winter when all pipelines coming into New England are 
constrained.16 Also, despite being considered a cleaner source 
when compared to heating oil, natural gas is a non-renewable 
fossil fuel energy source, contributing significantly to GHG 
emissions. Electricity, seen as an attractive alternative due to 
its relatively low price also has drawbacks in the Northeast. For 
example, Vermont is facing the challenge of finding substitute 
electricity sources for roughly one-third of the electricity con-
sumed in the state after the decision to retire the Vermont Yankee 
nuclear power plant by the end of 2014.17 The third alternative, 
propane, is not considered economically viable since its prices 
are higher than other sources and highly unstable.18 When com-
pared with electricity and natural gas prices, which have been 
roughly the same or slightly lower than propane since 2007, the 
use of propane makes less fiscal sense.19

This leads us to the world’s oldest energy source: wood. 
A well-known part of human history, woody biomass was the 
primary source of energy for American families for several 
decades.20 Displaced by the increased use of coal and fossil fuels 
at the beginning of the nineteenth century, 21 wood is once again 
viewed as an attractive renewable energy source, especially 
for heating in the Northeast states.22 The potential of wood is 
already being recognized around the country. In 2011, the U.S. 
consumed over two quadrillion BTUs from wood energy;23 
twenty-two percent of all the renewable primary energy con-
sumed in the country.24 Heating was responsible for much of 
this consumption. With a thirty-nine percent increase since 2004 
in the use of cordwood and wood pellets for residential space 
heating, 2.5 million households used these sources to heat their 
homes in 2012.25 Around New England,26 twenty percent of the 
homes relied on wood for space heating, water heating, or cook-
ing in 2009.27

Despite these findings, much needs to be done to implement 
a real renewable heating policy in the U.S. Currently, a national 
initiative has not been adopted establishing targets or renewable 
standards to address the heating sector’s high dependency on 
fossil fuels. In fact, the latest National Climate Action Plan28 
presents a number of actions to be adopted in 2015. While the 
electric and transportation sectors are often mentioned, there is 
no explicit reference to heating found under the actions section 

presented in the report. The same can be seen in the introduction 
letter to the plan presented by Secretary of State John F. Kerry, 
which only refers to electricity, transportation, and efficiency 
results over the last years:

Under President Obama’s leadership, we have 
doubled wind and solar electricity generation; 
adopted the toughest fuel economy standards for 
passenger vehicles in U.S. history; advanced envi-
ronmental standards to expedite the transition to 
cleaner and more efficient fuels in power plants; 
and increased the energy efficiency of our homes, 
industries, and businesses.29

Using the Northeastern states as a starting point, this paper 
asserts that the increased use of woody biomass for heating is 
key for renewable energy policy in the U.S. for three reasons. 
First, U.S. high dependency on oil to heat homes, especially 
in the Northeastern states, must decrease. Second, woody 
biomass has the potential to be a truly renewable resource 
because the supply potential across the country is great. In the 
Northeast states, this possibility is even greater as the “nation’s 
most forested region.”30 New England’s six states, for instance, 
have as much as thirty-three million forest acres of its forty-
two million acres—roughly seventy-nine percent of its total 
area.31 Studies show that the New England states, including 
New York, have the potential to provide an additional 19.092 
million sustainable green tons for energy application per year 
under conservative assumptions.32

Third, the use of sustainable wood for heating can help 
mitigate climate change as it emits less GHG over the course 
of time, especially when compared to heating oil sources. As 
exposed by the Manomet Center for Conservation Sciences 
(“Manomet”) study, when replacing oil-fired thermal and 
Combined Heat and Power (“CHP”), the use of woody biomass 
was found to offset carbon emissions in five years and provide 
carbon benefits after that.33 Therefore, the use of woody bio-
mass for energy, particularly for heating, presents a compelling 
case in the U.S. This is particularly true in the Northeast states 
since “[i]f there is to be an American Revolution in how we 
produce thermal energy sustainably, it should appropriately 
begin in the northeastern United States.”34
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Woody-To-Energy: Environmental Concerns

Despite the potential benefits, there are a number of envi-
ronmental concerns related to the use of wood to generate heat 
or CHP. For instance, extensive debate exists over carbon dioxide 
(“CO2”) emissions from biogenic sources, as well as concerns 
about other pollutants that are released into the air from burn-
ing wood, e.g. particulate matter, mercury and ozone.35 Forests 
are also major carbon sinks and any increase in the harvesting 
numbers can negatively affect carbon storage if not properly 
managed. Other significant reservations regarding the use of 
woody biomass relate to the loss of biodiversity, soil quality 
degradation, and changes in land use.36

Pollutant Emissions

One of the biggest concerns regarding the use of woody bio-
mass as an energy source is the release of carbon emissions. For 
years, the use of woody biomass was encouraged under different 
frameworks and guidelines because of its “renewable” charac-
teristics and because burning wood was understood as “carbon 
neutral.” The “carbon neutrality” of woody biomass relied on the 
idea of the carbon natural cycle, in which the carbon released 
in the atmosphere due to plant decomposition or burning is re-
captured through the photosynthesis process.37 As it is histori-
cally understood, “[t]his process results in no net gain or loss in 
carbon in the earth´s surface or atmosphere.”38

Nevertheless, the concept of woody biomass as “carbon 
neutral” has since been reviewed. The Intergovernmental 
Panel on Climate Change (“IPCC”) has repeatedly denied in 
its reports the automatic consideration of biomass as “carbon 
neutral” because:

(1) in any time period there may be CO2 emissions 
and removals due to the harvesting and regrowth of 
bioenergy crops; (2) land-use changes caused by 
biomass production can also result in significant 
GHG fluxes; (3) there may also be significant addi-
tional emissions which are estimated and reported 
in the sectors where they occur.39

In the U.S., the debate intensified after the release of the 
“Biomass Sustainability and Carbon Policy Study,” developed 
with the goal “to help inform the [Massachusetts] legislature as 
to the feasibility of substituting wood biomass for coal in some 
of its electrical power generation.”40 The study looked at policy 
questions, including the atmospheric GHG implications of shift-
ing energy production from fossil fuels to woody biomass, and 
the ecological impacts of increased biomass harvest and poli-
cies needed to promote a sustainable harvest.41 While the study 
found that the displacement of coal and natural gas electricity 
by woody biomass would only be beneficial from an emission 
perspective after twenty-one and ninety plus years, respectively, 
the study concluded that emissions benefits could be found 
after just five years of the displacement of oil-fired thermal and 
CHP by woody biomass.42 Following those five years, woody 
biomass heating systems would provide carbon dividends 
“atmospheric greenhouse gas levels that are lower than would 

have occurred from the use of fossil fuels to produce the same 
amount of energy.”43 The same conclusion was reached by vari-
ous organizations.44

Despite the potential benefits, woody biomass for energy 
can no longer be considered a “carbon neutral” source, at least 
in the first years of the displacement. Considering the short-term 
emission reduction goals, several states have in place a time-
frame that can impose constraints on the use of woody biomass. 
The State of Massachusetts, which has an initial annual CO2 
emissions budget of 26,660,204 short tons under the Regional 
Greenhouse Gas Initiative (“RGGI”), reviewed the defini-
tion of renewable biomass under its RPS in 2012.45 To ensure 
that only wood technologies that would provide benefits to the 
environment and, help the state comply with short-term GHG 
emission reductions, were used for renewable energy certificates 
(“RECs”), Massachusetts now requires higher efficiency stan-
dards for qualifying biomass units.46

The U.S. Environmental Protection Agency (“EPA”) is also 
reviewing its long-time policy regarding the carbon neutrality 
of woody biomass and aims to create a biogenic accounting 
framework. In 2011, the EPA decided to defer CO2 emissions 
accounting from bioenergy and other biogenic sources under the 
Clean Air Act for three years47 in order to conduct a detailed 
examination of the science associated with biogenic CO2 emis-
sions from stationary sources.48 The EPA has not yet adopted a 
specific procedure to account for biogenic emissions.49

In addition to GHG emissions, there are other pollut-
ant emissions that stem from the use of woody biomass for 
energy. For example, the use of woody biomass for energy 
can be responsible for the release of “particulate matter (PM), 
nitrogen oxides (NOx), carbon monoxide (CO), sulfur dioxide 
(SO²), lead (Pb), mercury (Hg), and other hazardous air pollut-
ants (HAPs).”50 HAPs are of special attention, since they “are 
known or suspected to cause cancer and other serious health 
effects, such as reproductive effects or birth defects, or adverse 
environmental effects.”51 The release of these pollutants is even 
greater when utilizing inefficient equipment, which usually leads 
to incomplete fuel combustion and the release of methane, a gas 
that is twenty times more potent than CO2.52 As pointed out by 
the World Health Organization (“WHO”): “indoor air pollution 
– generated largely by inefficient and poorly ventilated stoves 
burning biomass fuels such as wood, crop waste and dung, or 
coal – is responsible for the deaths of an estimated 1.6 million 
people annually.”53 The emissions of such pollutants can be 
eliminated or mitigated through the adoption of technologies 
that promote better efficiency and combustion targets.

Carbon Storage

Another concern intrinsically related to carbon emissions 
is the decrease of carbon storage due to harvesting activities. 
Forests are a major carbon sink, meaning that carbon is stored 
in forests in the form of living trees, roots, or decay material in 
the soil.54 In 2010, “U.S. forests and long-lived wood products 
accounted for a net sink of 251 million metric tons of carbon 
(922 million metric tons CO2).”55 Annually, U.S. forests are 



44 Sustainable Development Law & Policy

responsible for “offsetting close to [eleven] percent of total U.S. 
annual carbon emissions;”56 an estimated twenty-two percent of 
all the carbon is currently stored on the world’s land surface.57 
The Northeast’s forests are estimated to store as much as 6.8 bil-
lion tons of carbon, with thirty-eight percent in the form of soil 
organic carbon, thirty-eight percent in aboveground biomass, ten 
percent as litter, six percent as dead wood, and eight percent as 
below ground biomass.58

This ecological function is especially important in a carbon-
constrained world threatened by climate change. Ensuring that 
harvesting for woody biomass will not negatively affect the car-
bon storage capacity of U.S. forests is highly relevant if woody 
biomass is to provide a renewable and sustainable alternative to 
heating oil in the U.S. and the Northeastern states.

Forest Sustainability

An additional environmental concern relates to forest sus-
tainability and how harvesting woody biomass for energy can 
negatively affect biodiversity, soil, water quality and productiv-
ity. There are two main concerns regarding biodiversity loss: 
the renewability of trees and the loss of species that depend 
on forests to survive. 
Tree renewability refers 
to the concept that only a 
finite amount of trees are 
available, and replacing 
them takes time. Thus, to 
be claimed a renewable 
source woody biomass 
must not be harvested 
at a faster rate than can 
naturally be replenished. 
However, the Natural 
Resources  Defense 
Council affirms that unsustainable harvesting is happening 
now, as “most of the biomass we use commercially today comes 
from resources that are not sustainable.”59 Additionally, many 
species depend on forest habitats to survive. As stated by the 
World Wildlife Fund, “forests are home to 80% of the world’s 
terrestrial biodiversity.”60 In Vermont, for instance, its forests 
are estimated “to be home to 441 species of birds, mammals, 
amphibians, and reptiles.”61

Harvesting for woody biomass can also impose a threat to 
soil — the foundation of ecosystems.62 If improperly managed, 
harvesting activities can negatively influence soil quality and 
productivity, affecting the function soil provides to the forest 
and ecosystems. Soil’s functions include, among others: serving 
as a habitat for numerous organisms, supporting hydrological 
processes, creating favorable conditions for decomposition and 
regeneration (including growth of trees), and storing carbon.63 
Healthy soil also improves forest resistance, resilience, and 
adaptation, which are important services in a world threatened 
by climate change.64

Finally, water degradation is also pointed out as a possible 
downside of harvesting wood for energy.65 One of the main 

concerns regarding harvesting for woody biomass is water pol-
lution during harvesting activities can impact the ecosystem and 
also “negatively affect the use of water for drinking, household 
needs, recreation, fishing, transportation, and commerce.” 66

Overcoming the Concerns

While there are several environmental concerns regarding the 
use of woody biomass for energy, many not easily overcome, this 
does not mean that its use should be discouraged.67 Biomass pol-
lutant emissions can be mitigated through the adoption of efficient 
technologies and ensuring that woody biomass is only used to 
displace energy fuels where carbon net benefits can be felt in the 
short, medium, or long-term, depending on the national and state 
policies. Regarding carbon storage and forest sustainability, for-
est management guidelines can be adopted to overcome most of 
the concerns related to biomass harvesting activities through the 
adoption of Biomass Harvesting Guidelines (“BHG”). As pointed 
out by the North East State Forest Association in 2012, ten states 
have already adopted some form of BHG addressing, among 
others, concerns related to soil, water quality, and biodiversity.68 
However, of those states, only California, Oregon, and Washington 

have provisions regarding 
carbon storage.69

If the environmental 
concerns are properly 
addressed in BHGs and 
woody biomass suppliers 
are forced to comply with 
the guidelines, the “utili-
zation of woody biomass 
for bioenergy can help 
mitigate greenhouse 
gases, contribute to the 
development of healthier 

forests, bolster rural economies, and reduce the nation’s depen-
dency on foreign oil.”70 Secondary benefits, such as reduction in 
firefighting expenditures from forest-thinning projects, can also 
be felt if the correct policies are in place.71

Energy Policies Surrounding  
Wood-to-Energy Use

Once the initial environmental obstacles are overcome, 
woody biomass provides a great alternative source to the U.S.’s 
strong dependency on fossil fuels and an opportunity to mitigate 
climate change. Several energy policies, both at a federal and 
state level, are currently in place regarding the use of woody bio-
mass for energy. Despite federal and state efforts, such policies 
are not enough to regulate the market in a way that incentivizes 
the increased use of biomass for energy in an environmentally 
friendly and sustainable way. This section briefly presents the 
main provisions that incentivize the use of woody biomass.

American Recovery and Reinvestment Act 
(“ARRA”)72

The 2009 ARRA, also known as the stimulus package, pro-
vides appropriations to help increase economic efficiency and to 

“Healthy soil also improves 
forest resistance, resilience, 
and adaptation, which are 

important services in a world 
threatened by climate change.”
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invest in environmental protection that will provide long-term 
economic benefits. For example, the ARRA provides $400 mil-
lion for the Advanced Research Projects Agency – Energy under 
the America COMPETES Act.73 The goal of the program is to 
enhance the economic and energy security of the U.S. through 
the development of energy technologies and to ensure the U.S. 
has a leading role in developing and deploying advanced energy 
technologies.74 The ARRA also allocates funds for Wildland Fire 
Management, under the Department of Agriculture, for “wood-
to-energy grants to promote increased utilization of biomass 
from Federal, State, and private lands.”75

Internal Revenue Code (“IRC”)
There are several tax incentives for renewable energy 

use, many of which include biomass. The Business Energy 
Investment Tax Credit (“ITC”)76 provides energy credits of ten 
percent for investments on equipment used to generate heat 
and electricity, also known as CHP.77 CHP systems that use 
biomass are included among the eligible facilities.78 The Clean 
Renewable Energy Bonds79 provides tax credits bonds to renew-
able energy projects used against bondholder’s federal income 
tax.80 Only renewable projects, including closed-loop and open-
loop biomass facilities, developed by the government or electric 
co-ops are eligible.81

The Farm Bill82

The Agricultural Act of 2014, also known as the Farm Bill, 
provides a number of energy and agricultural subsidies, includ-
ing several biomass friendly programs. One example is the 
Forest Biomass for Energy Program, created to develop tech-
nology and techniques to use low-value forest biomass. Those 
techniques include forest health treatments and hazardous fuels 
reduction used for the production of energy. These develop-
ments integrate the production of energy from forest biomass 
to manufacturing streams, and improve the growth and yield of 
trees intended for renewable energy production.83 Additionally, 
the Rural Energy for America Program84 provides financial 
assistance to agricultural producers and rural small business 
for renewable investments.

The Farm Bill also extended the Biomass Crop Assistance 
Program (“BCAP”),85 which is designed to “(1) support[s] the 
establishment and production of eligible crops for conversion to 
bioenergy in selected BCAP project areas, and (2) assist[s] agri-
cultural and forest land owners and operators with collection, 
harvest, storage, and transportation of eligible material for use 
in a biomass conversion facility.”86 The 2014 Farm Bill amended 
the eligible material for the program, specifying that for woody 
eligible material, only those materials produced as (i) a byprod-
uct of a preventive treatment that is removed to reduce hazardous 
fuel or to reduce or contain disease or insect infestation, (ii) har-
vested in accordance with the Healthy Forests Restoration Act of 
2003 of Federal land, and (iii) delivered to a qualified biomass 
conversion facility to be used for heat, power, bio-based prod-
ucts, research, or advanced biofuels may be considered.87 The 
BCAP creates two different assistance programs for owners and 
operators of agricultural and nonindustrial private forest land 

who wish to establish, produce, and deliver renewable biomass 
feedstocks needed by a biomass conversion facility, located 
within an economically practicable distance from the biomass 
conversion facility.88

Furthermore, the 2014 Farm Bill extended the Community 
Woody Energy Program,89 which was created to assess available 
feedstocks and long-term feasibility of supplying and operating 
a community wood energy systems owned or operated by State 
or local governments that use biomass as primary fuel.90 The 
eligible systems include single facility central heating, district 
heating, and combined heat and energy systems.91 The program 
provides grants for the costs to develop community wood energy 
plans, plus competitive grants to acquire or upgrade the com-
munity wood energy systems, and provides grants to biomass 
consumer cooperatives.92 Grants are awarded to “biomass con-
sumer cooperatives which provide consumers with services or 
discounts relating to: (i) the purchase of biomass heating sys-
tems; (ii) biomass heating products, including wood chips, wood 
pellets, and advanced biofuels; or (iii) the delivery and storage 
of biomass of heating products.”93

Energy Policy Act of 2005 (“EPAct”) 94

The programs established under the Energy Policy Act 
of 2005 seek to increase the efficiency of all energy intensive 
sectors, to promote diversity of energy supply, to decrease the 
dependence of the U.S. on foreign energy supplies, improve 
the energy security of the U.S., and decrease the environmental 
impact of energy-related activities.95

One of such programs is the Biomass Commercial Grant 
Program.96 Directed to small communities with populations 
under 50,000 inhabitants, the Biomass Commercial Grant 
Program is designed for communities and other entities that own 
or operate a facility that uses biomass as a raw material to pro-
duce electric energy, sensible heat, transportation fuels, and oth-
ers. The biomass used in such facilities is required to originate 
from non-merchantable materials or pre-commercial thinning 
that are by-products of preventive treatments.97 The grants under 
this section may not exceed twenty dollars per green ton of bio-
mass delivered.98 Likewise, the Biomass Use Grant Program99 
provides up to $500,000 to projects that develop or research 
opportunities to improve the use of, or add value to, biomass.100

The Research and Development Energy Efficiency 
Program101 provides grants to programs for research, devel-
opment, demonstration, and commercial application of 
cost-effective technologies to improve energy efficiency and 
environmental performance of buildings.102 This includes CHP 
units and the increased use of renewable sources for fuel.103 
Additionally, the Micro-Generation Energy Technology program 
allows merit-based grants for the development of micro-genera-
tion energy technology which: (i) explores “small-scale CHP in 
residential heating appliances, (ii) use of excess power to operate 
other appliances within the residence, and (iii) supply of excess 
generated power to the power grid.”104 There are several other 
grant-based programs similar those mentioned above for various 
areas of renewable energy use and development.
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The Energy Independence & Security Act of 2007 
(“EISA”)105

EISA was enacted to “move the United States toward greater 
energy independence and security, to increase the production of 
clean renewable fuels, to protect consumers, to increase the effi-
ciency of products, buildings, and vehicles, to promote research 
on and deploy greenhouse gases capture and storage options, and 
to improve energy performance of the Federal Government.”106 
Two provisions are worth mentioning.

First is the Energy Efficiency and Conservation Block 
Grants Program, which provides grants to state and local 
government units to implement strategies to: “(i) reduce fossil 
fuel emissions through an environmentally sustainable manner 
which maximizes benefits to local and regional communities, 
(ii) reduce total energy use of the entities, and (iii) improve 
energy efficiency.”107 Such uses include energy distribution 
technologies that increase energy efficiency, like district heat-
ing systems from renewable sources such as biomass.108 It is 
for these uses that an eligible entity can apply for grants under 
this program. Second, 
the Renewable Energy 
Construction section 
of the Act establishes 
grants to entities of up to 
fifty percent of the costs 
of renewable energy 
projects, including bio-
mass projects.109

Canada & Woody 
Biomass

Canada draws spe-
cial attention because 
of its vast policies and 
incentives regarding the use of woody biomass.110 Canada has 
demonstrated a distinct interest in biomass from woody sources, 
mostly due to its vast potential to provide such a resource.111 
With a forested area of 993 million acres, forty-four percent of 
Canada’s territory is covered with forests.112 Today, Canada’s 
biomass industry accounts for 3.2 million tons (“MT”) of pel-
let capacity, with another 336,000 tons under construction.113 
In 2008, woody biomass thermal production generated 31,277 
gigawatts/hour (“GWh”).114 Additionally, sixteen community 
heat plants have been built in the last two years, twelve more 
are currently under construction, and twenty-six are in the 
planning stages.115 The Canadian Institute of Forestry pointed 
out the sustainability of using Canadian forests for these pur-
poses, affirming:

Canadian interdisciplinary forestry, which includes 
excluding operations from areas of high conserva-
tion and cultural value and modifying operations in 
other areas, ensures that biodiversity, wildlife habitat, 
water quality, soils and cultural values are all well 
integrated and proactively and effectively managed in 
policy, planning and practice, without exception.116

Despite the criticism regarding the use of wood sources for 
producing electricity because of the “long carbon payback time 
due to the slow regrowth of forests and the fragility of exist-
ing carbon stocks,”117 many have applauded the use of wood for 
heating in Canada. Greenpeace, who advocates against use of 
Canadian forests to provide electricity, recognizes the benefits 
of small–scale projects, in particular the use of mill waste and 
residue to be used in small-scale heating systems.118

To spur the deployment of such energy source, Canada has 
developed strong laws and policy regarding the use of woody 
biomass over the years. Canada adopted, for example, the 
Renewable & Conservation Expense (“CRCE”) — a tax deduc-
tion directed to renewable sources for energy production.119 
Designed to put the renewable energy sector on equal foot-
ing with the non-renewable resource sector, CRCE allows the 
expenses of renewable energy technology to be fully deducted,120 
including CHP facilities and district heating.

Additionally, Canadian Provinces have played a large 
part in creating woody biomass policy. British Columbia, for 

instance, considers the 
forestry sector to be key 
for the Province’s fight 
against climate change. 
Thus, several initiatives 
are in place with two dif-
ferent, but complemen-
tary, purposes: energy 
generation and sustain-
able forest management. 
Energy generation is 
primarily addressed 
by British Colombia’s 
Bioenergy Strategy, 
wh i c h  e n c o u r a g e s 

research and development in the areas of wood-waste cogenera-
tion, biofuel production, and wood pellet production, to name 
a few.121 Sustainable forest management practices, on the other 
hand, are addressed by programs through British Columbia’s 
Climate Action Plan,122 such as Forests for Tomorrow, which 
is designed to enhance management practices;123 Accelerating 
Forest Growth, designed “to increase growth in B.C.’s for-
ests and reduce losses due to forest health problems;”124 and 
Net–Zero Deforestation, which offsets forest land permanently 
removed through the plantation of trees in elsewhere.125

New Brunswick has also made aggressive efforts to improve 
the use of wood based biomass resources, focusing instead on 
improving the pellet industry. With more than twenty percent 
of the homes in this Canadian province already using wood for 
heating, the government’s goal is to increase this percentage 
through the promotion of pellets and wood waste.126 As stated 
in its Energy Action Plan, the goal is to develop and implement 
supporting policies to optimize the energy output for the prov-
ince’s wood based biomass resources with a specific focus on 
pellets.127 With no standards currently in place for pellets in the 

“With help from private 
investors, improvements in 

technology have made the use 
of wood as an energy source 
more efficient, and thus, more 

financially attractive.”
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country, New Brunswick is gathering efforts to become the first 
Canadian province to provide standards for the pellet industry.128

Private initiatives have also played a key role in develop-
ing the woody biomass industry over the years. With help from 
private investors, improvements in technology have made the 
use of wood as an energy source more efficient, and thus, more 
financially attractive. One example is the first North American 
renewable waste wood CHP system, located at the University 
of British Columbia.129 This highly efficient system is expected 
to produce two megawatt (“MW”) of electricity and generate 
three MW of thermal energy, reducing annual GHG emissions 
by 5,000 tons per year at most.130 Another example is the wood–
fired district heating system in Charlottetown,131 a stand–alone 
oil–fired boiler converted into a biomass-fired district heat-
ing system, which generates 35MW of heat and 1.2 MW of 
electricity.132 This CHP plant provides eighty-five percent of 
Charlottetown’s energy output comes from wood and municipal 
waste,133 enough to provide heat to large buildings, provincial 
government offices, hospital, universities, shopping malls, and 
commercial and apartment buildings.134

Woody Biomass for Heating: The case for federal 
and state intervention

Because of the U.S.’s high dependency on fossil fuels there 
is an urgent need for federal and state governments to adopt 
policies and mandatory standards to address heating concerns 
and incentivize the use of sustainable woody biomass for heat-
ing, which would provide cleaner energy than oil. As previously 
noted, it is clear that there is not enough legislation currently in 
place that addresses heating. This section will present a number 
of recommendations to be adopted by both governmental levels.

Federal Recommendations

Two major steps must be taken at the federal level. The first 
is the recognition that the heating sector should be included 
among the energy sectors targeted when addressing climate 
change concerns. This recognition would help lay the founda-
tions for a national policy to support renewable thermal energy. 
One means of support is to expressly include heating among the 
actions presented in the 2014 Climate Action Plan.

Another example would be the adoption of a thermal renew-
able roadmap in a similar fashion to Maine’s Act Regarding the 
state’s Energy Future (LD 1485). Maine’s Act establishes twenty 
percent savings from heating fossil fuels by 2020, and a ten 
percent reduction below 1990 levels of GHG emissions from 
heating of buildings. Following this rationale, the federal gov-
ernment should establish specific targets to be met by the heating 
sector by 2020, 2030, and 2050 (short, medium, and long–term). 
The targets shall be established with the goal of reducing reli-
ance on fossil fuels, increasing the use of renewable energy, and 
decreasing GHG emissions from the heating sector.

A second step is to develop both mandatory standards to 
implement the heating policy and specific targets established 
in the national thermal policy or roadmap. This could be 
done through the adoption of a national Renewable Thermal 
Standard (“RTS”), which would establish a specific amount of 

renewable energy fuel to be blended into heating oil, following 
Massachusetts’ example. During the winter of 2007 and 2008, 
Massachusetts Office of Energy and Environmental Affairs 
launched a pilot program where a few state facilities use bio-
heat fuel derived from vegetable oils and animal fats.135 Despite 
delivery issues, all participants in the program were willing to 
continue using the blended fuel as well as recommend it to oth-
ers. As a result, Massachusetts passed a two percent mandate 
blend of biofuel with heating oil by 2010, and five percent by 
2013.136 Following the same direction, the City of New York 
adopted a mandatory two percent biodiesel in all commercial 
and residential heating oil used in 2012.137

Moreover, the U.S. government could expand federal incen-
tives to thermal applications through the inclusion of woody 
biomass sources in several renewable energy provisions. While 
there are a number of provisions in the IRC, which include 
woody biomass among the eligible energy sources for tax incen-
tives, several other energy sources like solar and fuel cells are 
not included for tax incentives. However, these other sources 
could easily be included. The first example is the Residential 
Energy Efficiency Property Credit,138 which provides a tax 
credit of thirty percent for qualified solar electric, solar water, 
fuel cell, small wind, or geothermal expenditures generated by a 
taxpayer during the tax year. Notably, biomass expenditures are 
not eligible for this credit, however, this section could easily be 
amended to allow credits from eligible woody biomass expendi-
tures, such as specific stoves and fireplaces.

Another example refers to the Renewable Energy Production 
Tax Credit (“PTC”),139 which provides tax credits for businesses 
that use renewable sources for electricity production.140 Even 
though closed-loop biomass”141 and open-loop biomass142 
facilities are among the eligible sources, the PTC should be 
extended to thermal production in order to allow heating systems 
to qualify for the tax credits. The Energy Efficient Commercial 
Buildings Deduction,143 which provides a deduction for com-
mercial building’s property investment in energy efficiency, 
could also incorporate biomass technologies, in order to incen-
tivize the replacement of less efficient technologies that produce 
several of the pollutant problems previously highlighted.

The 2005 EPAct should also be amended to broadly include 
woody biomass technologies under its renewable programs. For 
instance, the Energy Efficiency Appliance Rebate Program144 is 
offered to states that have adopted an energy efficient appliance 
rebate program to provide rebates to residential consumers who 
purchase residential energy efficient products, such as Energy 
Star. The program, however, does not include wood burning 
stoves. Despite their current lack of inclusion, energy efficient 
and pollutant controlling stoves could and should be included 
in such programs. Additionally, the Energy Efficient Public 
Buildings Program145 provides grants to local governments that 
improve the energy efficiency of public buildings and facili-
ties by at least thirty percent of the cost of the investment. This 
program is another opportunity for the law to be expanded to 
include biomass heat or CHP facilities.
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Over the years, proposed bills have presented other sug-
gestions. Examples of these bills include the Thermal Energy 
Efficiency Act (Senate 1621); the American Renewable Biomass 
Heating Act (House of Representatives 2080); the Cleaner, 
Securer, Affordable Thermal Energy Act (Senate 1643); 
the Renewable Production Act (Senate 1094); and Thermal 
Renewable and Efficiency Act (House of Representatives 5805). 
Some of the proposed provisions in these bills included:

•	 Thermal Energy Efficiency Fund to provide grants for 
qualifying district energy, CHP, or recoverable waste 
energy projects;

•	 Thirty percent energy tax credit for investment in biomass 
heating property under the IRC;

•	 Bonus depreciation of property used to convert a home 
heating system;

•	 Tax-exempt energy conservation bond to finance conver-
sions of fuel oil heating systems; and

•	 Tax credit for the production of non-electric energy from 
renewable resources.

Regional Recommendations

Several approaches 
are possible for adoption 
at the state level in order 
to spur the develop-
ment of woody biomass 
for heating. Using the 
Northeast region as 
an example demon-
strates one approach 
to extend the RGGI 
to thermal generating 
units. RGGI is a coop-
erative effort between 
nine Northeastern and 
Mid-Atlantic States of 
Connecticut, Delaware, Maine, Maryland, Massachusetts, New 
Hampshire, New York, Rhode Island, and Vermont to reduce 
GHG emissions in the region.146 In order to combat climate 
change, RGGI establishes a CO2 Budget Trading Program in 
an effort to reduce carbon emissions from “fossil fuel–fired 
electricity generating units having a rated capacity equal to or 
greater than twenty-five megawatts.”147 Plants that fall under the 
RGGI scheme may get allowances from any state participating 
in RGGI and may use those allowances to show compliance 
with an individual state’s program.148 By amending Article 1 of 
RGGI’s Memorandum of Understanding to include fossil-fuel 
thermal providers in the initiative, RGGI would create a man-
date for heating oil suppliers to reduce its carbon footprint, and 
incentivize the use of cleaner heating sources, including sustain-
able, efficient woody biomass.

A second approach would be to include heating energy 
output from renewable energy sources as eligible sources for 
the generation of RECs under states’ RPS. RECs are tradable 
commodities that “authenticate that 1MWh of electricity was 

generated from qualifying renewable resource,”149 and serve as 
a compliance mechanism to ensure that RPS goals are met by 
the electric suppliers. While the electric output of woody bio-
mass sources are qualified as a qualifying renewable resource 
under all of the RPS programs in the U.S., the thermal output 
has traditionally been excluded from the REC’s eligibility. 
However, since 2013, New Hampshire includes useful thermal 
energy under its RPS program. 150 As stated in Section § 362-F:2 
(XV-a), “renewable energy delivered from Class I sources that 
can be metered… in the form of direct heat, steam, hot water, 
or other thermal form that is used for heating, cooling, humid-
ity control, process use, or other valid thermal end use energy 
requirements and for which fuel or electricity would otherwise 
be consumed,”151 are able to generate RECs.

Under New Hampshire’s RPS framework each 3,412,000 
BTUs of useful thermal energy is equivalent to one MWh of 
electricity, and, consequently, to one REC.152 Additional require-
ments related to woody biomass sources should be imposed 
in order to address system efficiency, pollutant emissions, and 
forest sustainability. Requirements for thermal energy under 

RPS should include: 
(i) definition of eligible 
wood sources permissible 
to use for the qualifying 
facility; (ii) emission 
requirements, in par-
ticular nitrogen oxide 
(NOx) and particulate 
matter (PM) emissions; 
(iii) minimum efficiency 
levels; and (iv) adoption 
of BHG. The inclusion 
of woody biomass heat-
ing as eligible renewable 
sources capable of gener-
ating RECs would create 

an additional incentive to thermal providers, helping spur the 
deployment of renewable thermal technologies.

State Recommendations

Finally, another approach would be to extend several 
individual states’ successful initiatives to a regional or fed-
eral level. Examples of states heating regulation include 
California’s Bioenergy Action Plans, Vermont’s Fuels for 
Schools and Use Value Appraisal programs, and Maine’s 
Wood-to-Energy Task Force.

California’s Bioenergy Action Plans were developed pursu-
ant to Executive Order S-06-06153 to meet the target of generating 
twenty percent of the state’s renewable energy from biopower154 
by 2010 and maintaining this percentage through 2020.155 The 
Plans spurred biomass energy deployment, in particular for CHP 
for schools, hospitals, and industry.156 California generates the 
36 million tons of biomass it uses in state from the urban, agri-
culture and forest sectors.157

“As a valuable renewable 
energy resource, woody 
biomass can once again  

play a key role in providing 
primary heating source to 
many homes in the U.S.”
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Vermont’s Fuels for Schools (“VFFS”) is a “renewable 
energy-use initiative to promote and encourage the use of a 
renewable, local natural resource to provide reliable heat for 
Vermont schools.”158 The goal of the program is to use “wood-
chip and other biomass heating systems that replace expensive 
fossil fuels with locally produced wood fuels.” 159 As stated by 
the Biomass Resource Energy Center, wood was the primary 
heating fuel for roughly twenty percent of the Vermont public 
school students.160 The success of the program incentivized 
the U.S. Forest Service to adopt a similar program nationwide. 
However, the program is focused on western states, and does not 
include governmental buildings and hospitals.

Another example from Vermont is the Use Value Appraisal 
program, which “enables landowners who practice long–term 
forest management to have their enrolled land appraised for 
property taxes based on its value for forestry, rather than its fair 
market (development) value.”161 The adoption of such a program 
in other states or on the federal level would incentivize landown-
ers attracted to harvested wood for energy to continue to follow 
forest management practices.

Recently Maine developed a Wood–to–Energy Task Force 
to investigate and recommend strategies for using the forest 
resources in Maine and to help relieve Maine citizens of the 
cost and dependence on “traditional energy” sources.162 The 
Task Force looks at conservation and sustainable management 
of forests, air pollution created by wood burning stoves, public 
safety, water quality issues, and protection of wildlife.163 The 
Task Force also considered other renewable energy sources, like 
wind and tidal, when making its recommendations regarding the 
use of woody biomass.164

Conclusion

There is an imminent need for heating to be included in cli-
mate change policies. Accounting for one-third of all the energy 
consumed in the U.S., heating is a major GHG emissions source, 
especially when considering the fossil fuel dependency for heat-
ing homes in the Northeastern states. As a valuable renewable 
energy resource, woody biomass can once again play a key role 
in providing primary heating source to many homes in the U.S. 
Despite the existence of several environmental concerns related 
to its use, the adoption of proper BHG can not only help mitigate 
these concerns, but can increase the resilience of forests to cli-
mate change impacts.

While countries, like Canada, have already realized the ben-
efits of using woody biomass for heating, the U.S. seems to have 
left this source behind. The legislation currently in place does 
not properly incentivize renewable heating sources. However, 
the federal government and state governments are in a position 
to adopt several actions to fix this disparity when applied to 
transportation and electricity production. For instance, on the 
federal level, the inclusion of heating among the targeted sectors 
in climate change policy would be a needed first step to support 
the deployment of renewable thermal energy. The establish-
ment of thermal GHG emission reduction goals, in addition to 
Renewable Thermal Standard, should also be adopted.

Financial incentive expansions are imperative to implement-
ing renewable woody biomass for providing thermal energy. The 
expansion and adoption of additional provisions in the Internal 
Revenue Code and 2005 EPAct to include woody biomass among 
the eligible energy sources for tax incentives are necessary if we 
want to reap the benefits of renewable transportation and elec-
tricity sources to renewable heating sources. Examples include 
the Residential Energy Efficiency Property Credit, Renewable 
Energy Production Tax Credit (PTC), and the Energy Efficiency 
Appliance Rebate Program.

Viewing the Northeastern states as a regional example, 
RGGI could be extended to include fossil–fuel thermal provid-
ers in the initiative, creating a mandate for them to reduce their 
carbon footprint through the adoption of renewable heating 
sources. A second approach would be the inclusion of thermal 
energy output from renewable energy sources among the eli-
gible sources for the generation of RECs for compliance with 
RPS programs.

Finally, several states initiative addressing thermal energy 
could be easily adopted by other states and even by the fed-
eral government. Successful initiatives such as California’s 
Bioenergy Action Plans, Vermont’s Fuels for Schools and Use 
Value Appraisal programs, and Maine’s Wood-to-Energy Task 
Force, could be useful tools to help spur the development of 
renewable heating energy, mitigate climate change, and reduce 
U.S. fossil fuel dependency. The failure to take the proper steps 
to invest now in “renewable thermal energy would come at an 
enormous cost: to our citizens, our environment, our economy 
and our nation’s security.”165�
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