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By Roger Ballentine and Jennifer Jenkins. 

Outside the realm of climate change deniers, there is broad consensus that we 

need rapid and deep decarbonization of modern energy systems to have any 

chance of stabilizing global average temperature rise in the neighborhood of 

two degrees Celsius, the threshold widely viewed as critical for avoiding the 

most dangerous impacts of climate change. 



However, the window of opportunity for achieving the emissions reductions 

needed to meet this target is narrowing quickly in the face of stubborn political 

and economic headwinds. We can’t afford to wait: we need immediate 

emissions reductions, and we need them urgently. 

Given these narrowing odds and the enormity of the climate crisis, any 

suggestion that we remove a potential low-carbon energy source or 

technology from our climate change mitigation toolkit bears a very high burden 

of proof. 

This climate imperative has lessened the opposition from some 

environmentalists to certain energy options like nuclear power, carbon capture 

and sequestration, and hydropower. Forest biomass, however, is still subject to 

withering criticism by some in the environmental community, as well as by 

otherwise well-meaning commentators. The media firestorm over EPA 

Administrator Pruitt’s recent announcement that the Agency plans to treat 

emissions from forest biomass energy as carbon neutral certainly has not 

helped elevate the debate.3 

But categorically discounting the climate change mitigation offered by forest 

biomass could make the mission of rapid and deep decarbonization more 

difficult to achieve. Biomass can directly displace fossil fuels for energy 

production, and when harvested from certain forest landscapes we can – and 

should – treat that energy as a zero-carbon resource. 

First, let’s limit the scope of the discussion. We describe a framework 

appropriate for evaluating the climate impacts of a critical subset of forest 

biomass — bioenergy feedstocks harvested from privately owned “working” 

forests, such as are prevalent in the southeastern United States – based on net 

changes in carbon stocks on the lands from which the biomass is harvested. 

With this focus, we need not debate clearly “bad” biomass (e.g., biomass 

harvested from otherwise untouched or conservation forests) or clearly “good” 

biomass (e.g., wood wastes or residues from commercial forestry operations 

that would otherwise be burned or left to decompose on site) – we should not 

use the former and there is not enough of the latter to make a meaningful 

difference. 



We are also not addressing here the very important concerns about how forest 

product harvesting can impact important issues like biodiversity, water quality, 

or habitat value. These concerns are not germane to determining the ultimate 

climate impact of bioenergy but can – and should – be addressed by separate 

sustainability guidelines and best practices. 

Energy from biomass harvested from managed working forest landscapes 

where growth outpaces harvest is zero-net-carbon energy. 

Yes, biomass combustion emits CO2. And yes, it’s true that biomass utilization 

can be less efficient, in terms of CO2 emitted per unit of energy produced, than 

fossil fuels in conventional thermal and power plants. And while it is true that a 

molecule of emitted CO2 has the same warming impact regardless of its 

source, it does not necessarily follow that emissions from biomass combustion 

should be treated as new net-positive CO2 added to the atmosphere. 

If biomass energy feedstocks come from working forest systems in which 

harvested wood is continually and in real time completely replaced by new 

growth — the substitution of this energy source for fossil fuel eliminates fossil 

emissions without adding any new and net incremental CO2 to the atmosphere 

at the time of combustion.4 

A market for sustainably sourced bioenergy creates incentives for better 

forest management and the maintenance of net carbon stocks, particularly 

on privately owned lands.  

Many criticisms of forest bioenergy make the mistake of not distinguishing 

managed working forests, like those in the southeastern U.S. that are managed 

in such a way as to maintain net carbon stocks, from other types of forest 

landscapes, such as conservation lands. 

The private working forest landscape in the Southeast is managed to 

continually produce an array of products into the forest products market, only 

a small portion of which are bioenergy feedstocks. And by “managed” we 

mean that harvest, growth, and regeneration are constantly occurring across 

the forest landscape so that when one stand is harvested, the carbon removed 

from that pool is being returned by new growth elsewhere on the landscape5. 



While one could argue that the most climate beneficial management approach 

would be to let forests grow unfettered without ever harvesting them, that 

scenario is not the relevant or realistic “counterfactual” for private working 

forests, particularly in the SE, which is one of the most productive commercial 

wood-producing regions in the world.Rather, research on this question 

suggests that the opposite is true. 

Absent demand for forest products – including an economic outlet for low-

value fiber such as that used for energy — the working forest landscape in the 

U.S. Southeast would grow more slowly with respect to the amount of 

merchantable timber they produce or possibly even decline, and therefore 

would likely sequester less carbon.6 

We know this because there is a positive relationship between forest harvest 

and forest growth in these landscapes: somewhat counterintuitively, it is the 

profitable harvest of trees that give landowners the reason to continue actively 

managing these forests for growth and bioenergy markets are a key part of 

these economics (providing a market for low-quality material harvested from 

the forest but undesirable for other uses). 

And if these working forests are not producing profits for the landowner there 

is the additional risk they could be converted to another revenue-generating 

use involving the clearing of part if not all of the forest – the worst possible 

climate outcome.7 

For managed working forests, a focus on the temporary CO2 emissions of a 

given isolated harvest misses the larger climate-relevant point.  

Without question, harvesting and combusting biomass from a forest stand 

results in net emissionsfrom that forest sub-unit until the stand in question 

regrows biomass equal to what was harvested from it. 

But for a working managed forest landscape, at any given time, across all the 

different stands that make up that landscape, the forest is yielding emissions 

from those units being harvested while simultaneously sequestering carbon as 

a result of new growth and regeneration in other units harvested previously. 

This is how sustainably managed working forests have always operated. 



Every year in the southeastern U.S., 2% of the working forest is being 

harvested while the remaining 98% is in various stages of regrowth (and within 

that 2%, several different forest products are produced, a small but 

economically important portion of which is biomass for energy use). The 

International Energy Agency (IEA) has described the role of bioenergy 

production in sustainably managed forests:8 

Biomass extraction for energy is one of many interacting factors influencing the 

development of forest carbon stocks, including forest product markets, forest 

ecosystem structure and management, and natural conditions. Silvicultural 

operations and harvest activities are coordinated across a forest landscape to 

maintain a healthy forest and to obtain a continuous flow of wood for society, 

while maintaining or increasing wood volume in the forest. Carbon losses in 

some stands are balanced by carbon gains in other stands, so that across the 

whole forest landscape the fluctuations in carbon stock even out.9 

Building a carbon accounting policy framework for working forests by 

attempting to model emissions and sequestration for an individual tract at the 

stand level ignores the carbon that is being re-sequestered by the re-growing 

portions of the previously harvested landscape; only simultaneous analysis of 

emissions and regrowth can determine the net climate impact of a given 

landscape. The production of wood in response to market demand is enabled 

by the simultaneous management of a very large number of stands on the 

landscape, not by management of one individual tract over time. 

If there is net sequestration at the scale of the managed forest landscape, then 

a specific harvest within that landscape isnot a net emission that must be 

“accounted” for; the climate is receiving a net CO2benefit or dis-benefit 

depending on the change in carbon stocks on that managed forest 

landscape.  Themanagement of the working forest system as a whole, land-use 

trends, changes in carbon stocks, net storage in long-lived products as well as 

the impact on the use of other productsdetermines the net climate impact. 

For those steeped in the language of corporate carbon accounting, net climate 

impact is how we do carbon accounting and reporting. One could analogize to 

how a corporation reports and tracks greenhouse emissions. A given factory or 



facility, for example, may produce an increase in emissions (as might a portion 

of a working forest), but if other units of the company reduce their emissions 

correspondingly, the company reports no net increase in emissions. 

Similarly, if there is a net increase in carbon stocks year over year in a given 

working forest landscape then the use of forest products for energy should not 

be “assigned” emissions independent of the net sequestration of the working 

forest landscape from which they came. 

An approach that focuses on actual, measured changes in carbon stocks over 

time is more practical and offers greater assurance of climate benefits than 

an approach that relies on speculative modeling and unrealistic 

“counterfactuals”. 

Some forest bioenergy critics take the position that climate benefits should be 

assessed by comparison to modeling scenarios that assume no forest harvest 

at all, or perhaps no forest harvest for energy purposes. Modeling is not the 

best way to formulate a carbon policy, because modeling alternative scenarios 

is complex and necessarily entails numerous assumptions and as a result to 

date has proven ineffective at predicting future trends.  

Modeling inevitably includes the heroic assumption that a model can reliably 

predict what would happen to future markets for forest products absent the 

additional driver of demand for energy applications. And perhaps more 

importantly, a counterfactual of unfettered growth with little or no harvesting 

is simply not applicable for most private working forests such as those that are 

prevalent in the southeastern U.S. Without harvest (and the income it 

generates), some portion of these forests assets is likely to be converted to 

crops or other non-forest uses. 

There is no need for speculative modeling: measured data can be used to 

determine if the forest landscape is, in net, sequestering or losing carbon. If 

(and only if) it is net sequestering, then energy from biomass harvested from 

that landscape should be treated as carbon-neutral. The European Union’s 

proposed clean energy policy follows this approach.10 



Far from labeling all biomass, regardless of its source, as “carbon neutral,” a 

landscape-level, carbon stock framework for managed working forests 

appropriately bounds the designation of climate-beneficial forest biomass 

energy.11 

Such a carbon accounting policy approach, along with other non-carbon 

environmental safeguards, will help maintain a viable forest products 

industry, incentivize sustainable forest management, and ensure that 

appropriately-sourced bioenergy remains available as an alternative to fossil 

fuel use. 

Policies pertaining to forest bioenergy, whether they are imposed by 

governments or adopted voluntarily, must reflect several key points: 

• We should not categorically remove forest biomass from our climate 

mitigation toolkit and we need not label all biomass as “carbon neutral”. 

We should use biomass from landscapes where carbon stocks are stable 

or increasing and where adequate sustainability standards are met. 

• Owners of working forests are more likely to manage their assets in ways 

that foster stable or increasing carbon stocks when markets for forest 

products are robust. Perhaps counterintuitively, research suggests that 

increased demand for forest biomass can lead to management practices 

that are more likely to maintain forest carbon. 

• Modeling is not needed to apply this framework, since there is an 

existing robust system for providing actual regional inventory data can 

be used to directly quantify carbon stocks at the landscape scale. 

• Important international scientific bodies and environmentally 

progressive governments support the landscape carbon stock approach. 

• The landscape/sustainable harvest approach will give would-be 

bioenergy consumers clear guidance as to a carbon neutral subset of 

biomass they can source. 

• Simply limiting biomass energy use to very narrowly sourced feedstocks 

(such as sawmill residues) will miss the opportunity to further reduce net 

carbon emissions to the atmosphere as the supply chain will be 

inadequate to enable fossil users to invest in conversion; these users will 



transition to lower carbon options only if they can secure a supply base 

at scale that can guarantee bankable delivery. 

As in most energy and climate debates, the issues surrounding forest biomass 

are complex. All energy production technologies, including options like wind 

and solar, have advantages and drawbacks, and all have elicited legitimate 

environmental concerns. Biomass is no exception and its specific attributes 

mean that it will be important to apply robust sustainability criteria and other 

environmental protections—including tracking of net carbon stocks in source 

forests—as a condition of using additional wood for energy production. 

But biomass has advantages, in terms of supply reliability and compatibility 

with existing energy infrastructure that can accelerate the displacement of 

fossil fuels in the near term. A policy based on unrealistic counterfactuals or 

that focuses only on the carbon impacts in only a subset of a larger working 

forest misses the forest for the trees, so to speak, and risks foregoing a low-

carbon energy option that—given the scale and urgency of the climate 

challenge—we can ill afford to lose. 
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