The role of Softwood Lumber from the US Pacific Northwest to China

in mitigating climate change

Background
The Pacific Northwest (PNW), especially Washington and Oregon, is known for its highquality softwood logs and lumber and is one of the world's largest sustainable softwood
producing regions. Softwood lumber, produced in the PNW, is primarily used in roof and
wall framing and in building components such as fixtures, fittings, and doors.
In 2018, sawmills in Washington and Oregon produced 15.7 million cubic meters of softwood
lumber, accounting for 28% of the total U.S. softwood lumber production of 56.8 million
cubic meters. On average, 20% to 25% of the region's softwood lumber is exported to the
Pacific Rim countries, specifically China, Japan, and South Korea. Douglas fir (Pseudotsuga
menziesii) and Hem-Fir make up most of Washington's and Oregon's softwood lumber
exports. Hem-fir is a mix of western hemlock (Tsuga heterophylla) and true fir (Abies spp.).
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Guided by robust environmentally responsible state laws and harvest practices, logging
operations in the PNW's working forests are known for their sustainability. Studies by the
U.S. Forest Service have shown that the carbon stocks in PNW forests have grown steadily
over the last two decades. This indicates that the forest growth rate exceeds harvest rates,
an essential indicator for sustainable harvest practices. Additionally, 91.3% of private
timberlands in Washington and 53.4% of private timberlands in Oregon are certified by thirdparty certification programs (e.g., FSC and PEFC) to ensure that sustainable forest
management practices are upheld.
Taking the harmful carbon dioxide (CO2) away from the atmosphere and storing it in trees,
buildings, and other products such as furniture is significant means of mitigating climate
change. Storing carbon in softwood lumber to mitigate climate change can be maximized in
two ways:

1. Sustainably harvesting trees from forests to grow more trees
2. Using softwood lumber in long-lasting end uses
•

The Carbon Cycle
Atmospheric carbon (CO2) is sequestered
in trees when they grow, and this carbon
can be stored in wood products
manufactured from the lumber. The
stored carbon has an extended lifetime in
these wood products. Pulling carbon out
of the atmosphere like this can help
mitigate the impacts of climate change.

including structural applications like wood-frame housing and CLT.

Why Sustainable Softwood Lumber
is an Environmentally Friendlier Alternative
The burning of fossil fuels, like coal, gasoline, and diesel is the primary cause of global
warming and human-caused climate change. Burning fossil fuels releases carbon stored
under the surface of the earth for millions of years, adding to the atmospheric greenhouse
gas concentration, increasing the heat-trapping capacity of our atmosphere and resulting
in global warming. Softwood lumber production uses significantly less fossil fuel
than non-wood alternatives like concrete, steel, and plastic, making it an
environmentally friendlier material.
In some cases, softwood lumber's long-term carbon storage benefits are significant
enough to completely offset the adverse environmental impacts of producing and
transporting the wood products, making softwood lumber a carbon-neutral or even
carbon-negative alternative. When softwood lumber is used in long-lasting applications,
the atmospheric carbon stays locked inside the wood and away from the atmosphere for
an extended period, making it a carbon-negative product. Such durable applications of
softwood lumber products coupled with sustainable forest management can slow and
eventually reverse climate change.

The environmental assessment of wood products are based on internationally recognized
Life Cycle Assessment (LCA) methods, which is presented in the next page.

LCAs:
An Overview
Life Cycle Assessment (LCA) is a
method for examining the
environmental impacts of a
product through its life-cycle. The
impact category focused on in this
fact sheet is global warming
poten-tial (GWP). GWP is a
measure of the heat trapping
capacity of the atmos-pheric
greenhouse gases (GHGs). Carbon
Dioxide (CO2) is the primary GHG
in our atmosphere. The unit used to
present GHG is Carbon
Dioxide equivalent or CO2e.
Global warming refers to the rapid increase in Earth’s average
surface temperatures since the pre-Industrial period, and is a
primary driver of climate change.

This LCA of softwood lumber is divided up into four phases:
A1: resource extraction
A2: transportation of raw materials to the sawmills
A3: lumber manufacturing (logyard operations, sawing, drying and planing)
A4.1 & A4.2: transportation to ports; international shipping

Results

Production and international transportation to China of 1 m3 of softwood lumber (A1 to A4
phases) have a total GWP of 102 kg of CO2e, which is 50-80% lower than a functional
equivalent amount of steel and concrete. The use of renewable energy plays an essential
role in achieving this lower carbon footprint of softwood lumber. Over 73% of the total energy
used from extraction to softwood lumber processing (A1-A3) comes from renewable sources,
including the heat generated from burning wood waste. Softwood lumber transportation (A4),
including trucking lumber from the PNW sawmills to the domestic ports (A4.1), followed by
ocean transportation from PNW ports to the Chinese ports (A4.2), is a significant contributor
to this overall GWP (Fig. 1). The export-oriented sawmills' average distance from the nearest
shipping port is under 200 km, whereas the average nautical distance of major PNW ports to
a port in China is 9,545 km (ref. map). Despite the long international shipping distance, the
impacts of transporting lumber, by road, within the U.S. are similar or greater than shipping to
China. For example, truck transportation of softwood lumber from a sawmill in Washington
State to most cities in California (including San Francisco and Los Angeles) has a larger
carbon footprint than that associated with ocean transportation to China.
It is important to note that one cubic meter of softwood lumber stores approximately 1,000 kg
Figure 1. Contributions of phases A1-A4.2 to GWP,
of biogenic CO2. If biogenic CO2 is stored in softwood lumber products for ten years or more,
in kg CO2e and percentages.
the associated carbon storage benefits completely offset the 102 kg CO2e of GWP, making
the softwood lumber carbon neutral product (i.e., 0 kg CO2e) or
even carbon negative. A carbon negative application of softwood lumber,
from sustainably harvested forests, can help reverse the adverse impacts
Takeaways
of climate change.
• The PNW produces large amounts of softwood lumber
each year. PNW mills are in a strategic location to
export lumber to Asian markets.
• Transferring carbon from forests to softwood lumber
allows for the forest carbon pool to increase each year
after trees are harvested and replanted.
• Investing in softwood lumber benefits the environment
and forest land use conservation.
• Sustainable forest management can mitigate climate
change and provide economic opportunities for future
generations.
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Major shipping routes from the PNW to Asia.

