
In April 2016, the Bioenergy 
Technologies Office (BETO) of 
the US Department of Energy 
(DOE) sponsored a Bioenergy 
Study Tour that focused on 
production of woody pellets 
from the southeastern United 
States (SE US). 

The four-day Tour explored how 
innovations supported by government 
and industry are enabling the 
deployment of a more sustainable 
bioeconomy. The bioeconomy refers 
to the use of renewable biomass in 
place of fossil inputs such as coal 
and petroleum for production of 
products and services, including 
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Lessons from the Forest

Figure 1: Participants in the Bioenergy Study Tour included representatives from the International Energy Agency (IEA) 
Bioenergy, universities, industry, and the US Department of Energy and its national labs as well as forest landowners and 
nonprofit organizations.  
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energy, plastics and chemicals.  
Because sustainability is aspirational 
and context-specific, during the 
Tour it was interpreted as being 
characteristic of activities that 
maintain or enhance environmental, 
social, and economic benefits 
relative to the status quo.     

Tour attendees from 10 countries 
met SE US industry stakeholders 
and landowners and visited forest 
field sites and two DOE national 
laboratories. The Study Tour 
also provided an opportunity for 
participants to develop a better 
understanding of the costs, benefits, 
opportunities and constraints of 

an expanding wood pellet industry. 
Most pellets produced in the SE 
US are exported to displace coal 
in European biopower facilities. 
The mixture of US and European 
participants from a diversity of 
backgrounds and sectors resulted in 
lively debates of issues. This photo 
essay summarizes the learnings and 
discussions that occurred during the 
Tour.    

Issues and conditions prevalent 
in SE US forests that were 
addressed through the field visits, 
presentations, and discussions 
among Tour attendees include the 
following.
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Figure 2: Kevin Hoyt, Director of the University of Tennessee (UT) Forest Resources AgResearch and Education Center, 
describes the abundance of wood remaining on the ground after a clear-cut harvest at the Center’s Oak Ridge Forest.  

• Lands now managed as 
forests in the SE US have 
experienced significant periods 
of transition in management 
and ownership. The largest 
trees were selectively logged 
and most forests were cleared 
for agriculture in the centuries 
following European colonization 
of North America. 

• Over the past 60 years, markets 
and policies have supported a 
transition from agriculture to 
forestry in the region: it has 
become increasingly difficult for 
row-crop farmers in the US SE 
to compete with other regions 
for corn, soybeans, rice and 
dairy; support for tobacco has 
dwindled; and state and federal 
government programs have 
subsidized the transition from 
row crops to trees. 

• Commercial forest management 
is concentrated on large former 
agriculture fields, which provide 
favorable conditions relative 

to forest remnants in less 
accessible or less productive 
lands.

• Most (86%) of the SE US forests 
are privately owned, and more 
than two thirds of this forest 
area is owned by families and 
individuals. 

• There is little incentive for 
family-owned forests to seek 
certification for wood product 
harvests.  

• The greatest current pressure 
on SE US forests is development 
and related changes to non-
forest use. 

• Additional threats are 
associated with climate change 
interacting with settlement and 
infrastructure such as dams 
and levies. Forested wetlands 
are threatened alterations in 
flooding patterns, salt water 
intrusion, and high populations 
of white-tailed deer that 

promote expansion of invasive 
plant species and alter tree 
composition. Upland forests are 
threatened by disease, pests, 
drought and fire.

• Forest harvests are guided by 
state-defined Best Management 
Practices (BMPs), with 
implementation rates exceeding 
90%. 

• Areas of remaining old-growth 
forest that exist in the SE US are 
rare, small and protected.

• US federal policy instruments 
that safeguard forests include 
protection of rare species under 
the Endangered Species Act, 
Safe Harbor Agreements and 
Habitat Conservation Plans and 
protection of ecosystem services 
under the Clean Water Act and 
Clean Air Act. Furthermore, 
state agencies, land trusts, 
nongovernmental organization 
(NGOs), and citizen alliances 
protect state and private forests.
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EU member states have adopted 
certification schemes to regulate 
the flow of wood pellets into their 
markets. Certification aims to 
reassure that the use of woody 
biomass will support climate 
goals and will not adversely 
impact biodiversity or ecosystem 
services. Institutional forests in 
the US are typically managed 
under internationally recognized 
forest certification programs, but 
certification could effectively exclude 
most small family forest owners due 
to the relatively high costs compared 
to their small and infrequent 
harvests. 

Tour participants learned that the 
following conditions are important 
aspects of the SE US forest 
bioeconomy.   

• The greatest demand for forest 
products is for lumber and 
pulpwood, with the US housing 
market primarily driving the 
industry.

• The pellet industry is a small 
fraction of the forest industry’s 
use of woody material and 
comprised less than 3% of total 
harvest removal volumes in the 
SE US in 2015. 

• Although it is still small 
compared to other wood-based 
exports, the US pellet industry 
has experienced substantial 
growth over the past decade as 
a result of European renewable 
power standards.

• Biomass supplied to SE pellet 
mills for export comes from 
sites supervised by logging 
professionals trained in 
protection of wildlife habitat, 
water quality, and other BMPs. 
For example, logger training is a 
part of the Sustainable Forestry 
Initiative’s (SFI’s) certified 
Fiber Sourcing Standard that 
establishes procedures for 
procurement of fiber and is 
audited by an independent third 
party.

Figure 4: Tour attendees learned that most of the SE US forests are 
privately owned with 58% in family-owned forests. While landowners’ 
motivations and decisions are diverse, many owners of large forest areas 
actively manage their lands both for profit and enhanced biodiversity.  

Figure 3: Old-growth low elevation forests are quite rare in the eastern United States and 
are mostly protected. Attributes of old-growth forest include trees of advanced age, minimal 
human disturbance, and mature successional stage of the forest. Tour participants learned that, 
in contrast to old-growth stands, forests being used for commercial forestry activities in the 
Southeast (including pellet production) have a long history of management and disturbance, often 
including a period of more intensive land use for agriculture.
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• The growth of the pellet industry 
is insufficient to replace market 
demand lost due to the closure 
of other forest industries, 
particularly pulp and paper 
mills. Consequently total forest 
stocks continue to rise in the 
region. 

   
• The pellet market provides local 

jobs in the timber industry that 
partially offset the recent loss 
in timber production due to 
the declines of the US housing 
market and paper industry.

• Production and use of wood-
based biomass for energy 
can support investment in 
improved forest management 
that enhances forest health and 
productivity and provides an 
important contribution toward 
mitigating climate change.

Concerns about effects of forest 
operations (including pellet 
production) on biodiversity, water 
quality and other ecosystems 
functions and services can be 
proactively addressed in several ways: 

1. Potential negative impacts on 
biodiversity and ecosystem 
services can be avoided 
or mitigated by continuing 
to support and ensure the 
conservation of priority 
biodiversity areas; 

2. Adopting location-specific 
management plans for forest 
production systems can also 
protect or even enhance habitat 
conditions for many species, 
help control or deter invasive 
species, and support improved 

Figure 5: Award-winning family forester, Chuck Leavell (and key-board artist for the Rolling Stones), shares his enthusiasm for using 
wood pellet production to enable active forest management with bioenergy rock stars, Alison Goss Eng and Kristen Johnson of the DOE 
Bioenergy Technologies Office. 
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water quality and other 
ecosystem services. 

3. Markets for products made 
from low-value wood can create 
incentives for management 
practices that decrease risks 
of insect outbreaks, disease 
and destructive wildfire. To 
conserve and enhance US forest 
ecosystems, every opportunity 
should be seized to support 
continual improvement in forest 
management.

A key debate about the effects 
of producing woody biomass for 
energy revolves around the timing 
of greenhouse gas (GHG) mitigation 

benefits. Estimating net GHG effects 
of replacing fossil energy with 
wood pellet-based bioenergy is 
complex, but over multiple cycles of 
harvest and re-growth, using wood 
from managed forests to displace 
fossil-based energy reduces net 
GHG emissions. In the absence of 
bioenergy markets, much larger 
quantities of woody material are 
left to decay in piles or are burned, 
thereby emitting GHGs without 
generating any beneficial offsets of 
fossil energy.

All renewable energy options should 
maintain or improve ecosystem 
services, including productive 
soils, clean water, and reduction 
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in climate forcing, while providing 
social and economic benefits. 
Available information shows that 
wood pellet production in the SE US 
has had little adverse effect on forest 
ecosystem services. 

Vigilance must be maintained to 
monitor and protect ecosystem 
services into the future. Monitoring 
of forest extent, stocks, health, 
and early warning signals can 
help identify threats. Active forest 
management is a key component 
supporting both monitoring and 
corrective management actions 
when problems are identified. 
Solutions should be place-based and 
may differ according to limitations 
and opportunities in a particular 
location. 

Engaging stakeholders to review 
data on the state of forests and to 
collect their input on desired future 
conditions can be an important 
step in building consensus on 
constructive and effective paths 
forward. Those paths can include 
protection of places of high 
conservation value as well as active 
management of working forests 
that maintain or enhance ecosystem 
services while providing economic 
benefits to the landowners. 

The Tour was organized by Oak 
Ridge National Laboratory with 
support from US DOE-BETO, the 
Forest Landowners Association, 
and many others.  The gracious 
hospitality and support from the 
many counterparts visited is deeply 
appreciated.  
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Figure 6: Tour attendees visited the LJR Forest Products mill where plant manager, Lige 
Moore, explained how pellets are produced from residual sawdust that comes from a 
nearby lumber mill.  


