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Introduction

During the early months of the Covid-19 pandemic, and despite the broad-based
economic fallout that ensued, North American lumber markets (markets for building
materials like 2 x 4s used for construction framing) experienced historic gains. After
hitting a low point in April 2020, lumber prices more than doubled by July and broke
all-time records in August. The price surge was due to a surge in home improvement
spending by homeowners who were sheltering-in-place because of the coronavirus
outbreak. In addition, a rapid recovery in the rate of new home construction during
the period added to the heavy demand for structural-grade lumber.

Regardless of the cause, timberland investors have expressed curiosity about how
such large swings in lumber prices (the finished products produced from the timber
that is grown on their timberland assets) are likely to influence the performance of
their portfolios. This paper assesses the link between lumber price and timber
markets — which, in turn, naturally affect timberland investment performance. It
explores two questions: If lumber prices surge, is it a sign to go long or short on
timberland? Or, are lumber market movements irrelevant in making good investment
decisions with regard to one's exposure to timberland?

The Economic Rationale for Monitoring Lumber Markets
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In theory, there is an economic basis for timberland investors to pay close attention
to lumber prices. The typical chain of events that occur when lumber prices increase
is illustrated in the diagram above (Figure 1). The logic is as follows: (1) higher lumber
prices prompts sawmills to increase lumber production to profit from the higher
prices; (2) in order to raise output, mills purchase more sawtimber, which are logs
greater than 8 inches (20 centimeters) in diameter; (3) timberland owners are willing
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to sell more timber if mills are willing to pay higher prices for their logs; and (4) the
end result is that higher sawtimber prices improve the harvest income and capital
appreciation generated by a timberland investor's assets.

In the case of the United States, and as the pie chart below illustrates, lumber markets
are largely driven by residential construction. In fact, new home construction in
combination with home repair and remodeling make up more than two-thirds of
lumber consumption in the United States in 2019.

End-Use Market of 49 Billion Board Feet of Softwood Lumber
Consumed in the United States in 2019

Figure 2. Source:
Forest Economic
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Confirming whether this theory that lumber demand and price increases have an
effect on timber markets and, by extension, timberland returns, requires a statistical
analysis of historic market data.
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Assessing the Link Through Market Evidence

SEPTEMBER 2020

Before we look at that data, however, it is best to define the market. Lumber that is

used to build, repair and remodel
homes is structural-grade lumber
made from softwoods — a
classification of trees that feature
needle-like leaves but lack flowers.
The long fibers of softwood trees are
what provide lumber with the load-
bearing strength required for many
types of construction, such as house
framing. The two major regions of
the United States that produce
softwood lumber are the South and
the Pacific Northwest.

Plotting Lumber and Timber
Prices

Upon examining a plotting of lumber
and timber prices for the Pacific
Northwest and South (Figures 3 & 4),
a clear relationship  becomes
evident. For the Pacific Northwest,
there are a variety of commercial
softwood species that are used to
make lumber, but Douglas fir is often
considered the bellwether. When
Random Lengths Framing Lumber
Composite Index is plotted with the
delivered price of Douglas-fir for the
past 25 vyears, it is clear they are
closely related (Figure 3).

Softwood Lumber’s Role in Total Wood
Demand

The pie chart below illustrates that
softwood lumber demand is a key driver of
overall softwood timber market
performance — primarily because of its
influence on demand and pricing for
sawtimber, the most valuable grade of
softwood timber. However, demand for
other end-use forest products, like OSB,
pulp and bioenergy fuels, also influence
overall softwood market performance and
these products are primarily produced
from the less valuable grades of softwood
timber — pulpwood and chip-n-saw.

Total U.S. Timber Harvest
by Product in 2019
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Source: Fastmarkets RISI
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Figure 3. Plot of
Random Lengths
Framing Lumber
Composite Price with
Douglas fir delivered
price. Sources:
Random Lengths,
Wood Resources
International.
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Random Lengths Framing Lumber Composite Price
and Douglas Fir for the U.S. Pacific Northwest
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In the South, however, the pattern is different (Figure 4). It is easy to see that
southern pine sawtimber prices trended in alighment with national lumber prices
before 2010, but a disconnect between lumber markets and sawlog markets in the
South became apparent following the Great Financial Crisis (GFC) of 2007-2008. A
fundamental change occurred post-GFC that made sawtimber markets in the region
largely unresponsive to lumber prices. We will investigate that market dichotomy in
greater depth in the following section of this paper.
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Figure 4. Plot of
Random Lengths
Framing Lumber
Composite Price with
southern pine
stumpage (standing

timber) price. Sources:

Random Lengths,
Timber Mart-South.
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Random Lengths Framing Lumber Composite Price
and Southern Pine Sawtimber Price for U.S. South
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Correlating and Quantifying Linkages Between Lumber and Timber
Markets

The visual relationships between lumber and timber prices that we see in the
preceding charts can be quantified. A statistical measure known as correlation can
gauge how closely two prices (or any other variable) can track each other. If they
move in perfect unison, then the correlation value is 1.0 (or 100 percent). If they
move independently from each other, then the correlation is zero (0). By extension,
a negative correlation number indicates movement in opposite directions.

For purposes of this analysis, we calculated the statistical correlation between lumber
prices and log prices. Quarterly lags were added to timber prices to test whether a
delayed effect exists between lumber and timber markets. The results, as shown in
Table 1 below, indicate that there is, indeed, a significant relationship between
lumber and timber prices. For the South, before 2010, the relationship was strongest
with a correlation of 0.80 when sawtimber prices lagged lumber by three quarters. In
the case of the Pacific Northwest, the correlation was highest at 0.87 with a one
quarter lag.
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Table 1.
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Statistical Correlation Between Random Lengths Framing Lumber Composite
and the Price of Softwood Sawtimber

Quarterly Lag in Sawtimber Prices Applied

Region No Lag |1 QtrLag |2 Qtr Lag | 3 Qtr Lag|4 Qtr Lag

U.S. South 1996-2010 059 071 078  0.80 0.71
Southern Pine Sawtimber

U.S. Pacific Northwest 1996-2020

Douglas Fir Sawtimber 0.86 0.87 0.80 0.74 0.65

The lag effects just referenced can be explained, in part, by inventory conditions at
sawmills. Many lumber manufacturers hold several weeks of finished lumber at their
mill sites before shipping their products to market. Furthermore, mills often hold
inventories of raw logs in their wood yards for several weeks prior to using them to
produce lumber. Maintaining inventories of both logs and lumber creates a buffer of
several weeks before mills need to raise timber prices to purchase more logs.

The greater lag in the South of three quarters compared to the Pacific Northwest’s
single quarter may be explained by the structures of the two markets. The Pacific
Northwest market largely operates on a "delivered log" model. This means
timberland owners are responsible for harvesting and then transporting their timber
to mills in the region. In contrast, in the U.S. South, markets largely operate on a
"stumpage" model. With the stumpage model, it is the responsibility of the mill, or
an independent logger who serves as an intermediary, to buy and harvest standing
timber from forestland owners and to transport it to the log yards of the mill or mills
that intend to use it to manufacture lumber. When a mill or independent logger
purchases standing timber from a forestland owner, the purchase contract (or
"stumpage contract") normally provides a 12-to-18-month window within which to
harvest and haul the timber. This means it can take as long as a number of months
before shifts in lumber markets are actually reflected in how mills may bid for a
landowner’s timber.

To better visualize this market linkage, the charts in Figures 5 & 6 show lumber prices
plotted against timber prices for the South and Pacific Northwest using a quarterly lag
that provides the highest correlation. A regression line was added to better define
the link.
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Figure 5. Sources: Random Lengths, Timber Figure 6. Sources: Random Length, Wood Resources

Mart-South International
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Timber Pricing and Timberland Contributors to Timberland Return
Returns

Timber prices are only one of
several factors that affect
timberland investment
performance. Others include the
biological growth of trees, land
appreciation in rural real estate
markets, and income from
ecosystem services (such as
recreational leases, conservation
easements and carbon credits).

As the charts illustrate, lumber prices in
the United States are closely correlated
with timber prices in the both the Pacific
Northwest and the South. By extension,
the reason timberland investors should
pay attention to sawtimber prices is that
sawtimber prices play a significant role in
timberland returns. According to the
National Council of Real Estate
Fiduciaries’ (NCREIF) Timberland
Property Index, the correlation between
timberland returns and sawtimber
prices has been about 50 percent
or better for the past three decades
(Figure 7).

For a more in-depth look at the
attribution of timberland returns,
see the TIR white paper,
“Timberland Return Drivers: A
Fresh Look Using Empirical Data.”
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Statistical Correlation Between Annual Changes in Softwood
Sawtimber Prices and Regional Timberland Return (1991-2019)

Figure 7. Sources: Fastmarkets
RISI, NCREIF U.S. Pacific Northwest
Douglas fir against NCREIF Northwest timberland return

U.S. South
Pine sawtimber against NCREIF South timberland return
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Fundamental Changes Facing Southern Timber Markets

Returning to our prior discussion about the behavior of timber markets in the U.S.
South, as was noted, there was clear linkage between lumber and sawtimber market
dynamics in the period leading up to the Great Recession and Global Financial Crisis
(GFC). However, that linkage became uncoupled after 2010. The source of this
disassociation was the fact that sawtimber harvest rates in the region fell well below
growth rates after the GFC. This phenomenon is illustrated in Figure 8 below, where
the bars measure the ratio of sawtimber removals to growth. The blue bars are
periods when harvest rates exceeded growth, which caused log markets to remain
tight. However, when harvest rates fell below growth, there was an accumulation of
timber inventory, which is indicated by the green bars. This created a surplus of
sawtimber across many sub-markets in the South and when excess wood is available,
upward shifts in lumber prices have a minimal effect on average sawtimber pricing.
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Net Removals of Pine Sawtimber and Installed Softwood
Sawmill Capacity in the U.S. South
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The reason harvest rates in the South fell well below growth rates was the significant
loss of sawmill capacity that occurred after the U.S. housing market crashed in 2006.
With housing starts falling from more than two million a year in 2005 to one-fourth
of that level by 2009, mill curtailments across the region caused lumber capacity to
drop from 20.5 billion board feet (bbf) in 2006 to 17.1 bbf by 2011, a 16-percent
decrease. This is illustrated by the yellow line in Figure 8, which represents the
South’s total sawmill capacity.

In comparison, the Pacific Northwest did not experience oversupply conditions
following the GFC because of strong export demand from China for both softwood
logs and lumber. This helped keep harvest and growth rates in that region in rough
alignment between 2012 and 2018. Tight timber markets in the region meant that
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lumber price movements more readily influenced timber markets in the Pacific
Northwest.

Re-establishing the Lumber-Timber Link in the South

Looking ahead, the decoupling of lumber and timber markets in the U.S. South is not
expected to continue indefinitely. Over the past several years, more than $3 billion
of capital investments have been made in sawmills across the region. These
investments have been made both to upgrade existing mills and to build new
“greenfield” mills. As of this writing, and since 2011, this has resulted in a total of 5.5
bbf of additional lumber capacity — and increase of more than 30 percent. Forest
Economic Advisors projects an additional two bbf of capacity, or an additional seven
percent, could be added to that total by 2025.

Altogether, the influx of new lumber capacity will increase total sawtimber removals
in the South above growth rates. This could cause regional sawtimber markets to re-
align — moving from an oversupplied to undersupplied condition. As supply and
demand for sawtimber come back into balance, the cause-and-effect price
relationship between lumber and sawtimber could return to the historic pattern
observed prior to the GFC — especially if the U.S. housing market rebounds strongly in
lockstep with a post-pandemic economic acceleration.

Conclusions and Recommendations

SEPTEMBER 2020

This paper demonstrates that lumber markets do have an impact on timber markets.
When lumber prices surge, timberland investors may see improved pricing for their
timber in portions of their U.S. timberland portfolios one to three quarters later.
Following the Global Financial Crisis of 2007-2008, this traditional relationship was
broken in the U.S. South because of a significant decline in harvest rates, which led to
a surplus inventory of sawtimber in the region. Looking ahead, TIR expects this
surplus to be winnowed and eliminated in the near future because of the large
expansion of sawmill capacity that has occurred in the region over the last decade.
This expansion is expected to cause harvest rates in the South to exceed growth rates
by 2023. At that point, the lumber-to-timber price linkage that historically
characterized market dynamics in the region will reassert itself and be similar to that
linkage in the Pacific Northwest.

Focus on Lumber Demand Fundamentals, Not Spot Market Movements

With this in mind, we believe timberland investors can be confident that the economic
fundamentals that drive lumber prices (higher or lower) in the future will filter into
timberland markets. Consequently, if future demand drivers for lumber are strong,
timber markets are likely to improve as well.
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Having made that point, it is important to also recognize that lumber markets are very
volatile, with price surges (and dips) often lasting only a few months to two years.
Consequently, sharp, but brief, price movements in lumber markets should not be the
basis for buying or selling timberland assets. The process of acquiring and liquidating
timberland can take six months to a year, or more. This means investors cannot jump
into or out of the timberland asset class easily or quickly enough to realistically
capitalize on short-term lumber market cycles. Instead, the focus should be on long-
term lumber-market fundamentals, like macroeconomic trends for single-family
home construction and anticipated activity in the home repair and remodeling
sectors.

Diversification is Important

When building a timberland portfolio, it also is important to recognize that softwood
lumber market trends are just one of several factors that can influence returns.
Diversification is important. A portfolio should include timberland assets that are
influenced by the behavior and performance attributes of other wood product
markets such as those for pulp (for the production of paper and packaging), hardwood
lumber (for pallets, railroad ties, furniture and flooring), plywood, oriented
strandboard (OSB), and wood pellets. When a portfolio is exposed to a broad
spectrum of end-use markets, the diversity and variability of its income streams can
improve its risk-adjusted return profile.

Think Tactically When Shaping A Portfolio

Finally, TIR believes it is important for investors to understand that while lumber is a
commodity influenced by nationwide pricing trends, timber markets are localized.
Most logs, because of their bulky nature, are transported no more than 100 miles
(~160 km) to a mill. When making timberland investment decisions, it is important to
focus on the mill capacity of the regional wood basket or sub-market in which an asset
sits. Local wood markets characterized by high sawmill densities, will have timber
prices that are much more responsive to increases in lumber prices.
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For questions and additional information, contact:

Chung-Hong Fu

Managing Director of Economic Research and Analysis
Timberland Investment Resources, LLC

1330 Beacon St., Suite 311

Brookline, MA 02446

Phone: (617) 264-4767

E-mail: fu@tirllc.com

Disclaimer

This paper is provided for the education of its readers. The opinions and forecasts made are
for informative purposes only and are not intended to represent the performance of an
investment made through Timberland Investment Resources, LLC. No assurances are made,
explicit or implied, that one’s own investments in timberland or with Timberland Investment
Resources, LLC specifically, will perform like what has been described in the paper
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