
Why innovate?
There are many ways to categorize in-

novation. We can focus on the impact of 
the innovation—incremental vs. radical. 
We can consider the area of focus for the 
innovation–a new product, new process, 
or new way of managing a business. Or 
we can also focus on the drivers of inno-
vation, i.e., what is inspiring the research 
and development.

It’s easy enough to say that a key 
driver of innovation is simply to remain 
competitive and stay in business, but we 
can slice it (no pun intended) a bit finer 
than that. 

Some of the key drivers of innovation 
in forestry and wood products include: 

• Log supply—The sector continues 
to adapt to changes in volume availabil-
ity, log grade/quality, log sizes, and tree 
species.

• Workforce—The manufacturing sec-
tor, in general, has struggled for decades 
to recruit workers; all indications are that 

this challenge has reached crisis level.
• Environmental—Societal demand for 

products and processes that are sustain-
able, natural, and renewable serves as a 
driver for a wide variety of innovations. 
Efforts to address climate change are 
inspiring a closer look at raw materials, 
such as wood, that sequester carbon.

• Product performance—Since wood 
is a biological material susceptible to 
the whims of nature, the wood products 
industry has long pursued innovations 
to improve product durability. However, 
simply ensuring product performance, 
e.g., strength properties, is consistent 
also drives new process and product 
development efforts.

• Competition—As alluded to earlier, 
firms often must adopt the latest innova-
tions simply to remain competitive; fur-
ther, globalization has led to firms having 
to compete not just on a local or regional 
scale, but with firms worldwide.

By Scott Leavengood

Several years ago, 
I had a discussion 
with someone who, 
after spending over 
a decade working in 
Silicon Valley, recent-
ly moved to Oregon 
to work for a firm 
that produced sawmill machinery. He 
shared that that the work he was doing 
was as advanced as anything he’d done 
in Silicon Valley. He was stunned to see 
how advanced the technology was in the 
forest industry. 

I know he isn’t alone in that regard. 
Few people realize how high-tech the for-
est industry is. And this is even for people 
who have the opportunity to spend time 
in mills. The technology being used often 
goes under the radar; it can literally be 
a ‘black box.’ Take for example the near 
infrared (NIR) moisture meter. This small 
device (blue box vs. black box in this 
case) uses NIR to measure the moisture 
content of wood pellets. This is a case-in-
point for how easy it is to be unaware of 
what is advanced technology. 
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One example of a recent innovation in the forest products sector is the use of a near 
infrared moisture meter to measure the moisture content of wood pellets. 
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Let’s take a look now at some of the 
key process and product innovations in 
the sector. 

Processing Innovations
‘Getting the most out of every log’ has 

been the mantra in the forest industry 
for decades. As average rotation age, and 
hence log diameter, has decreased, mills 
must now handle and process far more 
logs in a shift. At the same time, they are 
obtaining much less sellable product per 
log. Further, given that log costs typically 
represent 60-70 percent of a mill’s cost of 
production, product yield, or recovery, 
is a critical measure of success for the 
primary industry. 

Since log scaling rules underestimate 
the volume of lumber contained in a log, 
the industry reports yield (e.g., recovery, 
overrun, lumber recovery factor) as the 
volume of lumber obtained in excess of 
the volume predicted by the log scale. 
In 1976, recovery (volume of lumber ÷ 
log scale) for Oregon mills averaged 1.37 
(See https://tinyurl.com/h7hv79km.) 
Just shy of three decades later, the value 
was 2.07. However, significant additional 
gains have been harder to come by over 
time. Today, recovery in Oregon averages 
about 2.14. Experts are starting to ques-
tion whether we’re pushing up against 
the theoretical limits for recovery.

How are these gains in yield being 
obtained? Again, it comes down to 
high-tech systems. It is commonplace 
now for mills to use laser-based sen-
sors to precisely measure the geometry, 
such as diameter, length, and curvature, 
of logs. Software then determines the 
optimal sawing solution. A key factor for 
these systems is determining the precise 

rotation of the log to obtain the comput-
er-based solution, as well as the precise 
positioning of the chipper heads and 
saws.  

Similar systems exist in veneer mills. 
Logs are scanned and then positioned in 
what’s known as an X-Y charger (held on 
the ends) to obtain the optimum amount 
of full width sheets of veneer from each 
log.

A limitation of laser-based systems is 
that they can only ‘see’ the exterior of the 
logs. But of course, lumber value is based 
on grade, which requires accounting for 
things that cannot be seen on the outside 
of the log–features like knots (size and 
location), splits, decay, etc. Necessity 
still being the mother of invention, this 
requirement has led to development 
of scanning systems that use comput-
ed tomography (CT); a pioneer in this 
field is the Italian firm Microtec. Like 
laser-based log scanning systems, these 
systems help mills optimize the volume 
of lumber obtained from every log. 
However, because CT scanning allows for 
‘seeing inside’ the logs, they can also help 
optimize the value of the lumber mills 
obtain given they are able to identify 
the size and location of knots and other 
internal features.

Microtec recently joined forces with 
another pioneer in the wood products 
industry, Lucidyne Technologies. Based 
in Corvallis, Oregon, Lucidyne is pio-
neering the use of artificial intelligence 
(AI) combined with a variety of scan-
ning technologies to be able to identify 
features like knots and decay in lumber 
and then automatically assign a grade to 
boards.

Of course, no discussion of processing 
innovation would be complete without 
mention of automation and robotics in 
particular. Mills have invested in au-
tomation to improve safety and ergo-
nomics. More recently, manufacturers 
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are installing robotic systems for tasks 
they are unable to find workers for. For 
example, robots are being used to staple 
barcodes on lumber, spray anti-stain 
chemical, and package units of lumber 
and plywood.

More sophisticated uses for robots in-
clude the integration of machine vision, 
such as in plywood manufacturing where 
knots and splits in veneer are automat-
ically identified. The robot will then 
position the veneer, cut out the defect, 
and apply a patch.

So what’s on the horizon for pro-
cessing innovations in the industry? 
Researchers in Canada are exploring 
technologies such as temperature 

sensors on saws and acoustic emission 
sensors coupled with the use of AI to 
monitor sawing performance while the 
saws are in operation. These systems will 
allow the mills to determine when there 
is excessive heat or vibration, such that 
the lumber being produced is off-size, 
wavy, or of poor quality.

Product Innovations
There are numerous examples of 

innovation in the products themselves. 
Going back a few decades, there were 
innovations such as particleboard that 
sought to find uses for sawmill residues 
like sawdust and planer shavings. More 
recently, fuel pellets have been added to 

the mix of products that can be produced 
from mill residues.  

Mass timber is the innovation dom-
inating much of the industry’s focus in 
recent years. Products like cross lami-
nated timber (CLT) and mass plywood 
panels (MPP, a product developed 
by Oregon-based Freres Lumber, are 
driving innovation in how structures are 

designed and built. CLT and MPP are 

This publication is a benefit of your membership in your SAF State Society

Editor’s Note
By Andrea Watts

Our Most Useful Material and 
the Construction of Civiliza-
tion is the tagline for Roland 

Ennos’ The Age of Wood. In this book, 
Ennos takes the reader on a journey 
that begins when humans learned 
to control fire to the construction of 
mass timber buildings. Upon finish-
ing, I came away with a greater ap-
preciation for diverse ways that wood 
is used in modern life, the methods 
used to extend the use of wood, and 
the manufacturing that makes its use 
possible. 

Articles in this issue reflect 
this diverse use across the Pacific 
Northwest and the manufacturing 
needed to produce these products. 
For citizens in Fairbanks, Alaska, 
wood is used as a heating source, 
and Chad Schumacher explains how 
Aurora Energy Solutions is meeting 
energy needs while adhering to EPA 
regulations. At Pacific Tone Woods, 
David Olson shares how the compa-
ny is developing methods to find the 
ideal spruce for the tonewood used in 
acoustic guitars, while Dallin Brooks 
discusses the role of preservatives 
and the new preservatives being 
developed.

Thank you again to the authors, 
SAF members, and advertisers who 
made producing this issue possible. 
I am now soliciting article ideas for 
the fall issue, “Wildfire in the Pacific 
Northwest-Present and Future.” If you 
have an article you’d like to contrib-
ute or an idea to feature, please email 
me at wattsa@forestry.org.   WF

Continued on page 9
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This is a rendering produced by HALCO software of 
the optimal sawing solution for a sawlog.
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produced as large panels; like plywood, 
the grain is altered 90 degrees between 
adjacent layers to improve stability and 
strength along the length and 
across the width of the panels.  

After being produced, 
mass timber panels are then 
machined for joints, doors, 
windows, etc. in a factory. As a 
result, the panels are shipped 
‘ready-to-assemble.’ The pro-
cess of erecting mass timber 
structures has been described 
as being analogous to an IKEA 
flat pack. Developments in 
mass timber are enabling the 
construction of wood sky-
scrapers; there are now several 
timber structures that are 18 
stories tall. One prominent ex-
ample is the Brock Commons 
dormitory at the University of 
British Columbia. There is sig-
nificant interest in the use of 
mass timber given that renew-
able materials, such as wood, 
sequester carbon and can help 
combat climate change.  

The development of mass 
timber is inspiring some 
researchers to explore use of 
wood species that would not 
typically be thought of for use 
in structural applications. For 
example, CLT panels from 
hybrid poplar, yellow-poplar 
(a.k.a. tulip-poplar), and pon-
derosa pine have been explored.  

Another key category of product inno-
vation involves wood modification. As a 
general practice, wood modification is far 
from being a new process. For example, 
poles and lumber have been pressure 
treated with chemicals to extend service 
life for decades. And if we consider sim-
ply brushed-on treatments, the Romans 
applied tar to ship hulls to protect them. 

There is increasing interest in finding 
more environmentally friendly chemi-
cals for improving wood durability. For 
example, researchers at OSU recently 
completed work testing the efficacy of es-
sential oils distilled from western juniper 
foliage and small branches as a ‘natural’ 

biocide. (See https://owic.oregonstate.
edu/western-juniper-composites) Com-
posite panel products (particleboard and 
strandboard) are also being produced 
from western juniper sawmill residues. 
The juniper strandboard panels, as well 
as those produced from southern pine, 
were impregnated with juniper oil and 

exposed to decay fungi. Key challenges to 
commercializing these natural biocides 
are 1) the economics of acquiring suffi-
cient quantities of the essential oils and 
2) getting the oils to ‘fix’ in the wood, i.e., 
to not leech out of the wood when it gets 
wet.

Other innovations in wood modifi-
cation that are currently commercially 
available include thermally modified 
timber (TMT) and acetylated timber. The 
companies producing these products 
often use species not suitable for exterior 
use (e.g., radiata pine, Scots pine, spruce, 
red alder, ash, and yellow-poplar) and 
thus cite as one of the sustainability 
benefits, the fact that the products are an 

alternative to tropical hardwoods.  
TMT is often described as controlled 

pyrolysis and as an alternative to pres-
sure-treated lumber. The modified wood 
is produced by using high temperature 
(>350ºF), with limited oxygen, to alter the 
chemistry of the wood such that it is less 
viable as a food source for some insects 

and fungi.
Acetylation involves 

pressure impregnating wood 
with acetic anhydride and 
then heating the wood so that 
the water already present in 
the wood cells reacts with the 
treating chemical. The result 
is a product that has less 
natural affinity for water and 
is less prone to shrinking and 
swelling, as well as being less 
susceptible to degradation by 
insects and fungi. 

Lastly, with respect to 
examples of new product 
innovations is the broad 
category of reclaimed/repur-
posed materials. There are a 
few companies I am aware of 
in Oregon producing deco-
rative panels from reclaimed 
construction waste, such as 
lumber and OSB, as well as 
agricultural residues. A driver 
for this form of innovation is 
the desire to keep materials 
out of the landfill, as well 
as provide an alternative to 
virgin sources of material.  

It’s pretty clear at this point 
that the innovations in the 
forest sector will continue for 
decades to come. And given 

what we’re seeing locally, Oregon pro-
ducers will continue to be at the forefront 
of these innovations.  WF

This article was adapted from Canopy 
View News, OSU Extension Forestry & 
Natural Resources, Douglas & Lane Coun-
ties, Spring 2022, Issue 15.

Scott Leavengood is the director of 
the Oregon Wood Innovation Center 
at Oregon State University. He can be 
reached at scott.leavengood@oregonstate.
edu or (541) 737-4212.
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On the Oregon State University campus, the Forest Science Center 
features use of acetylated red alder and on the east side of the 
A.A. Red Emmerson Advanced Wood Products Lab, the cladding is 
acetylated radiata pine. Both of these buildings are also constructed 
with mass timber beams/columns and panels.


