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Abstract

Between 2006 and the end of 2009, the production capacity
of the softwood lumber sector covered by this report

in the United States and Canada has shrunk from

190.8 million m? (nominal) to 166.4 million m3. The
corresponding number of mills slumped from 1,025 to

875 over the same time and from 1,322 recorded in 1995.
The Canadian capacity went from 88.2 million m3 to

71.6 million m3, a loss of 19%, while the U.S. capacity
dropped from 102.6 million m3 to 94.8 million m3, a loss of
8%. These losses are attributable to three unprofitable years
of sawmilling caused by the contraction in construction.
Construction and repair and remodeling of homes each ac-
counted for about 35% of total lumber consumption in 2006.
Their downturn has caused demand to lag substantially be-
hind the capacity that was built up to supply the prior boom.
The greater drop in Canadian capacity can be deduced from
a number of factors including the imposition of tariffs of up
to 15% on exports to the U.S. and the strengthening of the
Canadian dollar. Based on underlying population growth,
the demand for home building is expected to rebound but
somewhat slowly until the overhang of unoccupied homes
built in the former building surge is absorbed. Further attri-
tion of capacity is likely, as profitability is unlikely to return
until a combination of recovering demand and contracting
supply due to further capacity attrition equalize in the
market.

Keywords: softwood sawmill capacity, sawmill employ-
ment, wood end-use markets, market review, lumber de-
mand and supply
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Introduction Table 1—Capacity® and productionb of U.S.
and Canadian softwood lumber sawmills,

The cyclical nature of sawmilling often leads to capacity 2004-2009

changes. Current economic conditions are particularly vola- Capacity
tile and capacity changes have increased. These have im- Mills Capacity® Production utilization
plications for the status and prospects of this branch of the (mo.) (x10°m*  (x10%m*) (%)
wood products sector, which this paper analyzes. 2004 1,104 1859 174.5 94
As of June 2009, the conventional softwood lumber industry 2005 1,076 189.9 176.6 93

in the United States and Canada consisted of 891 sawmills 2006 1,025 190.8 170.6 89

board feet). At the end of 2008, sawmills directly employed
about 77,000 people, who between them produced 124.7
million m? (52.8 billion board feet) of lumber. The capaci-

2008 939 175.5 124.7 71
2009 891 167.7 — —

ties of these larger, permanent plants are laid out in Appen- * Capacity data are detailed in Table 2.
dix A and summarized in Table 1. We note that small or sea- * WWPA 2008, Statistics Canada 2008.
sonal operations, whose contributions to lumber production * Cubic meters (m’) are based on North American nominal

.. . C e . measurements and are therefore also nominal.
are minimal, are not in this listing.
Table 2—U.S. and Canadian
softwood sawmill capacity
estimates, 1995-2009

Capacity
(x10° nominal m®)*

The softwood lumber industry largely depends on the con-
struction sector for demand for its products. We estimate
that in the United States, about 80% of the sawmill indus-
try’s output ends up on a building project of some kind in
a normal year. Accordingly, sawmilling enjoyed prosperity

during 2003 to 2006, an era now recognized as a boom pe- United
riod in real estate. Sawmilling subsequently deflated hard in States  Canada  Total
the crash from 2007 to the present. These changes in fortune 1995 83 67 150
are reflected in the capacity numbers, which show that the 1996 84 68 152
industry expanded strongly from 2002 to 2006 and then 1997 87 70 157
shrank from 2007 to now (Table 2). Prices and their effects 1998 90 72 162
on the industry’s finances were critical conduits for these 1999 92 76 168
changes, as well as upheavals in major end-use markets, 2000 94 78 172
which this paper documents. 2001 92 80 172
. 2002 92 82 174
Lumber USI“g Markets 2003 9 83 179
The main markets for softwood lumber in Canada and the 2004 99 87 186
United States are highlighted in Tables 3 and 4. For an 2005 102 88 190
in-depth overview of recent U.S. lumber market studies, 2006 103 88 191
consult McKeever (2002). 2007 102 86 188
, , S ) 2008 101 75 176
Durlng n0@al economic conditions in the United States, 2009 96 7 168
single family homes consume the largest share of lumber. :
Single-family homes are also big users of lumber in Canada, Annua(l(;r;crease
but form a proportionately smaller share of the total. This is n 005 09

due partly to tariffs on direct lumber shipments to the United

States, which exporters can avoid if the lumber is exported * Spelter and others 2007.
® Predicted.




Table 3—Canadian softwood lumber end-use by market,
2003-2009

Volume
(x10° nominal m®)*
Homes, Homes, All
single- multi-  Residential other Total
family family  remodeling inventory Canada
2003 3.8 1.2 6.5 15.8 27.2
2004 4.4 1.2 7.2 15.2 28.1
2005 4.6 1.2 8.0 12.3 26.1
2006 5.0 1.2 8.8 11.0 26.0
2007 5.0 1.2 9.0 11.2 26.4
2008 4.0 1.4 9.0 9.6 24.0
2009 3.5 0.8 8.0 7.3 19.6
Shares
(%)
2006 19 5 34 42 —
2007 19 4 34 43 —
2008 17 6 37 40 —
2009 18 4 41 37 —

* Adair and McKeever 2009a, 2009b; CMHC 2009 (housing starts); WPC
2009a, 2009b.

® Estimated.

as components of fabricated assemblies, mainly wood truss-
es. In statistical reports, however, these internal shipments
to intermediate assembly sites boost apparent consumption
and decrease the share of single-family homes.

The effects on lumber end-use of the cyclical nature of
home building are evident in the demand data. In both coun-
tries, the share of consumption destined for housing fell
from 2007 to 2009. Other less cyclical end markets such as
residential repair and remodeling, manufacturing, shipping,
and railroad ties experienced less severe downturns so their
market shares rose. In all, 2009 demand in the United States
fell by almost 50% from the 2006 peak, while Canadian
demand slipped by 30%.

In an increasingly global trading system, offshore markets
form another outlet for lumber (Table 5). Two decades

ago, U.S. exports were as much as seven times greater than
they were in recent years, but a strong U.S. dollar from the
mid-1990s onward dampened exports. Different size and
grade standards overseas also complicate production when
converting logs sized for imperial units to metric, leading
to waste, inefficiencies, and higher costs. Accordingly, most
producers have focused on North American sales. However,
in slack periods such as the present, efforts have been made
to rekindle offshore interest. A longer perspective of U.S.
export activity shows mild upticks during recessions amidst
a generally downward trend (Figure 1). Working against
gains in exports is the perception that North American sup-
pliers will allow relationships to lapse when domestic
recoveries set in. For those who have cultivated overseas
ties, however, the present situation has rewarded their
perseverance.
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Softwood lumber competes with numerous alternatives in
domestic end uses. Steel and concrete dominate larger resi-
dential and nonresidential projects where fire and building
codes dictate allowable material use. Brick, concrete block,
poured concrete, and vinyl are also important non-wood
competitors vying for low-rise residential and nonresidential
uses. Within the last decade, wood—plastic composite lum-
ber has become popular for outdoor decking, railing, trim,
and fencing. Other wood-based products such as laminated
veneer lumber (LVL) and I-joists have also made inroads
where lumber would have been used. A historical perspec-
tive on the evolution of the latter two products in relation
to softwood lumber is shown in Figure 2.

A full accounting of lumber’s market share changes in rela-
tion to competing products in a time context is impossible
because of the lack of consistent data on material use. For
example, data on substitution between softwood and hard-
wood lumber in applications such as furniture, railroad ties,
and pallets are unavailable. Light-gage steel studs and joists
have been promoted as alternatives to wood in residential
construction, but the available data for a few discreet years
(i.e., WPC 2009a) indicate that its inroads have been small.
Table 6 provides an accounting of softwood lumber’s mar-
ket position against a limited number of competing products
where data are available: LVL, I-joists, concrete slabs, struc-
tural insulated panels (SIPs), siding, and decking.

Laminated veneer lumber is used mainly as a lumber re-
placement in window and door headers, floor girders, and
flanges in I-joists. In turn, I-joists substitute for wider di-
mension lumber (2 by 10s and 2 by 12s) in floor construc-
tion. Available data published in lineal feet are converted to
lumber equivalents at the rate of two board feet per lineal
foot.

Concrete slabs are used in place of full basement or crawl-
space foundations. This displaces wood that would be re-
quired in a floor assembly above the excavated void. Slabs
are widely used in warmer climates where the absence of a
frost line makes deep foundations superfluous. Raised floor
wood systems are potentially an advantageous alternative in
flood-prone areas. We calculated the potential volumes of
wood in slab floors on the basis of wood use in conventional
floor assemblies, or one board foot per square foot (ft2) of
floor area.

Structural insulated panels consist of a rigid core of insulat-
ing foam sandwiched between structural load-bearing panels
such as OSB or plywood. These panels are used mainly for
walls, but also for roof and floor assemblies. We convert
square footage of SIPs to wood equivalents based on one
board foot per ft2 of panel surface area.

Various sidings, ranging from vinyl and aluminum to brick
and stucco, have also been widely used in lieu of lumber.
Wood sidings need periodic painting, whereas the alterna-
tives require less maintenance. That has made these popular
in contemporary construction. Use of wood siding was more
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Table 6—U.S. and Canadian consumption of softwood lumber and lumber equivalent of substitute materials®

Products Total
(x10° nominal m®) (%)
Lumber LVL® Ijoists  SIPS® Slabs Siding  Decking Total Lumber LVL I-joists  Slabs
1995 135.2 0.8 1.9 — 2.2 0.4 0.2 140.7 96.1 0.6 1.3 1.6
1996 139.5 0.9 2.4 — 2.5 0.5 0.3 146.0 95.5 0.6 1.6 1.7
1997 145.7 1.1 3.0 — 2.5 0.6 0.4 153.2 95.1 0.7 1.9 1.7
1998 145.9 1.2 33 — 2.7 0.7 0.6 154.5 94.5 0.8 2.1 1.8
1999 154.8 1.5 4.2 — 3.1 0.9 0.7 165.2 93.7 0.9 2.6 1.9
2000 159.1 1.5 4.1 — 3.0 0.9 0.8 169.3 93.9 09 2.4 1.8
2001 153.2 1.7 4.4 — 33 1.0 0.9 164.4 93.2 1.0 2.7 2.0
2002 162.0 1.8 4.6 — 3.6 1.1 1.0 174.2 93.0 1.0 2.7 2.1
2003 162.9 1.9 5.1 0.1 4.0 1.2 1.3 176.5 92.3 1.1 2.9 2.3
2004 174.2 2.5 6.1 0.1 4.6 1.4 1.5 190.4 91.5 1.3 3.2 2.4
2005 176.8 2.6 6.0 0.1 5.0 1.5 1.8 193.8 91.2 1.3 3.1 2.6
2006 170.7 2.5 5.5 0.1 5.3 1.5 2.1 187.8 90.9 1.3 3.0 2.8
2007 153.7 2.1 4.5 0.1 3.9 1.2 2.0 167.5 91.8 1.3 2.7 2.3
2008 124.7 1.5 2.9 0.1 2.5 0.8 1.7 134.1 93.0 1.1 2.2 1.9
# Statistics Canada 2008.
®Laminated veneer lumber.
¢ Structural insulated panels.
200 - widespread in the past, though never much greater than 40%
190 - I-joists of homes in the era since World War II (U.S. Census Bureau
180 - 2009). Such use has declined to single-digit shares over the
170 past two decades, and we calculate the loss in relation to the
160 1 LVL 40% benchmark that prevailed in the late 1970s.

Lumber equivalent (x10° m3)

130 1 Softwood lumber
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Figure 2. North American production of softwood lumber,
laminated veneer lumber (LVL), and I-joists. Sources: WWPA
(2008), APA—The Engineered Wood Association (2008).
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Figure 3. Five substitutes for softwood lumber (LVL, I-joists,
concrete slabs, SIPs, non-wood sidings, and composite
decking) have contributed to the change in the market share
of softwood lumber.

Composite decks made of recycled plastic and wood flour
came on the market about two decades ago and made in-
roads as a solution to the disadvantages of lumber such as
warping, splitting, cracking, and decay. The market share of
composites in the decking market has grown steadily from
5% in the mid-1990s to 17% in 2006, according to analysts
(Kang 2007).

Other areas where lumber is displaced in readily accessible
markets include concrete block walls used frequently in hur-
ricane and termite-prone regions, but annual data on their
incidence of use is not available. Insulated poured concrete
wall construction has also established a niche in residential
buildings, though its use to date has been minimal.

By this partial reckoning, the market share of softwood
lumber has dropped from 96% in 1995 to 91% in 2006
because of advances by LVL, I-joists, concrete slabs, SIPs,
non-wood sidings, and composite decking. This seemed

to reverse in 2007 and 2008 but mainly because lumber’s
more diverse markets provided better insulation against the
decline in housing (Figure 3). Overall, lumber demand was
below its potential by as much as 17 million m? because of
the progress of these alternatives. With the slump in hous-
ing, the gap has narrowed to 9.4 million m3 in 2008.

Competition between wood and a variety of non-wood prod-
ucts for market share in new residential construction in the
United States and Canada was examined more extensively
in a recent study conducted for the Wood Products Council
(WPC 2009a). Results from the study were used to estimate
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Table 7—Potential gains for lumber and engineered wood to replace nonwood
building products in new residential construction in the U.S. and Canada, 2006

Volume
(>< 106 m3)a
United
States Canada North
Single  Multi- Single  Multi- America

Application family family Total family family Total total
Floors 6.6 0.8 7.3 0.0 0.0 0.1 7.4
Walls 1.6 0.3 1.8 0.1 0.0 0.1 2.0
Roofs 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Outdoor structures 3.8 0.2 4.0 0.5 0.1 0.6 4.6
Siding, soffits, fascia, 4.6 0.3 4.9 0.8 0.2 1.0 5.9
and trim
Total 16.5 1.6 18.1 1.4 0.4 1.8 20.0

* Adair and McKeever 2009a.

potential gains for lumber and engineered wood products
by replacing with wood the entirety of floors, walls, and
roofs using concrete or steel framing, all siding and trim
using non-wood materials, and plastic composite products
typically used for outdoor structures (Adair and McKeever
2009a). Table 7 is based on the premise that wood products
would replace nonwood products in each application at cur-
rent wood usage rates. For example, if wood were to replace
concrete in floors, the wood floor system would be built
similarly to existing wood floors with the same mix of lum-
ber and engineered wood structural products.

These estimates show much larger potential gains for lum-
ber and engineered wood products in North America. For
2006, they were estimated to be 20 million m3, of which

18 million m3 are in the United States. Overall, the conver-
sion of concrete floors to wood-framed floor systems pro-
vides the largest potential for wood products. Wood for ex-
terior siding, soffits, fascia, and trim have the second largest
potential, followed by outdoor structures and then walls.
Roofs have very little potential.

In summary, softwood lumber is a mature product but well
entrenched within its primary markets where substitution
occurs mainly from other wood-based substitutes. The
increasing share of construction in warmer parts of the con-
tinent also favors the more economical concrete slab floor
system. Overseas markets are a potential but largely unex-
ploited opportunity where the mainstream lumber industry
is handicapped by size differences. On the other hand, in the
domestic market where competition with foreign suppliers
takes place on U.S. terms with respect to sizes and grades,
local producers have clawed back markets as the weakness
of the U.S. dollar has disadvantaged overseas suppliers.

Price and Cost Trends

To be viable, any business needs prices for its products to
cover costs and yield a reasonable return on capital. This is
not guaranteed in markets, such as lumber, where prices are

set competitively with many buyers and sellers bidding in
the context of a cyclical business. Prices therefore often ad-
just rapidly in response to shifts in demand or supply. Since
2003, prices have traced a circular route from lows to mid-
decade highs and then back and even below starting levels
(see Fig. 4).

These price movements were mostly the result of severe
dislocations in demand. Supply disruptions were mostly re-
gional factors, such as those in the interior U.S. West, where
constraints on timber availability forced some mills to close.
The dispute with Canada over lumber imports that culmi-
nated in a 15% export levy for some U.S.-bound shipments
and quotas on others after October 2006 was also a supply
changer. Another factor was a rising Canadian dollar that
caused Canada’s market share to fall from 33.3% in 2006

t0 32.0% in 2007, 28.5% in 2008, and 25.7% through April
of 2009. Under normal conditions, this would have been a
major market disruption, but with demand falling to levels
where the U.S. industry alone could have met needs, its ef-
fect was muted.

The counterpoint to prices is input costs and those for lum-
ber can be classified broadly as wood, labor, and general
operating expenses. Table 8 shows trends in these expenses
over the past 6 years based on model sawmills that approxi-
mate typical mill configurations and input costs in three
regions.

Log transactions in the United States occur for the most part
at arm’s-length negotiations between buyers and sellers. The
sale of much of their timberland by forest products com-
panies has furthered this tendency. Firms often enter into
long-term supply contracts with timber owners in which the
price is renegotiated quarterly on the basis of comparable
sales and market conditions. These arrangements contrib-
ute to U.S. wood costs lagging lumber prices by about two
to three quarters (Spelter 2004). In British Columbia, by
contrast, wood costs have been more responsive to lumber
prices because much of the timber was sold using a formula
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Table 8—Typical sawmill operating costs in three North American regions, 2003—-2008

Cost
($/m>)
Oregon® Georgia® British Columbia’
Wood®  Labor® Other® Total Wood® Labor® Other® Total  Wood® Labor® Other®  Total

2003 88 20 18 125 88 21 23 132 52 22 16 90
2004 101 20 19 140 98 22 22 142 57 24 18 99
2005 108 21 19 148 103 23 23 148 65 26 20 111
2006 102 21 19 142 101 23 23 148 62 27 21 111
2007 86 22 19 126 81 23 23 127 52 29 22 102
2008 60 22 19 101 72 23 24 119 40 28 22 90

* Oregon (coast) is based on sawmill with 425 thousand m® capacity.

® Wood is delivered at mill, net of revenue from byproducts. Timber Mart South 2008, Oregon Department of Forestry 2008, British Columbia

Ministry of Forests 2008.

“Labor includes social insurance and benefits. U.S. Bureau of Labor Statistics 2009.
4 Other includes fuel, power, materials and supplies, general administration, overhead, and depreciation.

¢ Georgia data are based on sawmills with 265 thousand m® capacity.

"British Columbia (interior) data are based on sawmills with 635 thousand m® capacity.

Table 9—Typical sawmill operating costs, revenue, and margins? for three North American

regions, 2003-2008

British
Oregon Georgia Columbia Public
Costs  Revenue Margins Costs Revenue Margins Costs Revenue Margins firms®
$/md)  ($m’) (%) ($md)  ($m’) (%) $/m’)  (Sm’) (%) (%)
2003 125 131 4 132 137 4 90 90 0 1
2004 140 178 21 142 160 11 99 130 24 21
2005 148 157 6 148 177 16 111 123 9 8
2006 142 134 -6 148 140 —6 111 108 -3 -3
2007 126 110 -15 127 114 -12 102 90 -14 -12
2008 101 93 -8 119 111 =7 90 80 -12 -10

*Margins are before taxes and are calculated as (revenue — costs)/revenue.

®British Columbia public firms.

250+
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— 200+ ™~
g Georgia
= 150+
)
S 100-
2
= 501 British Columbia
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o ) o o ° = S

Figure 4. Mill realizations for softwood construction lumber
in three regions, net of discounts and tariffs. Source: Derived
from Random Lengths f.o.b. mill price quotes.

that explicitly tied stumpage to downstream product prices.
Costs in Table 8 are in U.S. dollars, so substantial volatility
in U.S./Canada exchange rates has amplified changes in un-
derlying costs denoted in Canadian currency.

Labor is the second biggest component of lumber costs.
Wages in America have increased at about a 3% per year
rate in this decade (U.S. Department of Labor 2009). At the
same time, labor productivity in sawmilling has increased
by a like amount, thus largely leaving unit labor costs flat.
In Canada, as before, exchange-rate fluctuations have boost-
ed costs expressed in terms of U.S. currency.

Energy prices have been a main driver of other costs, but
most mills use their own residues to generate heat for their
drying needs. This has lessened the impact of rising energy
prices on their balance sheets.

Table 9 summarizes the balances between revenues and
costs for the period. As a point of reference and validity
check, the table also contains margins on lumber operations
of publicly traded corporations in British Columbia.

Both these and our estimates show 3 years of generally
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Table 10—Softwood sawmill capacity by region, 1995-2009

Capacity (x10° m?)

U.S. us. Uus.

B.C* B.C.

Other

South  North  West Interior Coast Canada  Total
1995 374 43 41.1 26.4 9.3 30.9 149.5
1997 40.3 4.7 42.0 26.5 8.6 344 156.6
1999 42.7 5.2 43.7 27.3 8.7 40.3 167.9
2001 43.8 4.7 43.6 28.5 8.2 43.2 172.0
2003 45.0 4.7 46.4 314 7.8 44.1 179.3
2005 47.8 4.5 49.5 35.6 7.6 447 189.9
2007 48.3 4.8 49.1 37.0 7.4 41.5 188.1
2009 45.6 4.6 46.0 30.6 6.2 34.8 167.7

Capacity (indexed)

1995 1.00 1.00 1.00
1997 1.08 1.09 1.02
1999 1.14 1.21 1.06
2001 1.17 1.08 1.06
2003 1.20 1.07 1.13
2005 1.28 1.05 1.20
2007 1.29 1.11 1.19
2009 1.22 1.05 1.12

1.00 1.00 1.00 1.00
1.01 0.93 1.11 1.05
1.03 0.94 1.30 1.12
1.08 0.88 1.40 1.15
1.19 0.84 1.43 1.20
1.35 0.82 1.44 1.27
1.40 0.80 1.35 1.26
1.16 0.67 1.12 1.12

“British Columbia, Canada.

profitable operating conditions followed by three lean ones,
a string that is likely to extend into a fourth as 2009 unfolds.
That falling costs, mainly a result of declines in wood costs,
failed to stanch losses reflects the highly inelastic nature of
lumber demand (Spelter 1985). Cost savings facilitate the
operation of mills in the short run, but that causes supply to
be out of sync with demand, feeding a downward spiral of
prices. Lower prices, because of the low demand elasticity,
stimulate only modest extra demand; hence, falling prices
ultimately trump falling costs until the losses force capacity
to shrink.

Capacity Trends

Demands for lumber in the first half of the decade were
largely robust and margins were favorable. That motivated
firms to expand capacity by 19 million m? between 2001
and 2006 (Table 2). When housing peaked in 2005, the
industry became saddled with excess capacity that was diffi-
cult to unwind. In the ensuing glut, prices fell, margins con-
tracted, and attrition of capacity began to replace growth.
As of mid-2009, total North American lumber capacity had
declined by 23 million m3 (-12%). This, however, fell short
of the 44% drop-off in demand (Table 5), leading to chronic
oversupply (Table 1), low prices, and negative margins
(Table 9). Table 10 provides a 14-year perspective on
capacity trends by region.

South

The U.S. South is a timber-rich region with a good grow-
ing climate and with most timberland privately managed.
That arrangement places the least constraints on managing

forests for timber production and makes the region attractive
for lumber investment. The predominant species are pines
that grow fast, becoming merchantable for lumber in about
25 to 30 years. Southern pines exhibit higher than average
mechanical properties, comparable to Douglas-fir in strength
and stiffness, and are especially amenable to treatment with
preservatives. Consequently, perhaps a third or more of the
region’s lumber is sold to treaters for further processing
(Micklewright 1998).

A decade ago, we tallied 420 operating southern, mostly
small, often family-owned softwood sawmills. Average size
per mill was just over 100 thousand m3. Since then, seven
new mills have been added to the list while 122 were erased,
10% of those within the last 18 months (January 2008—June
2009). Yet the industry’s capacity grew from 37 million m3
in 1995 to over 48 million m3 in 2007, mainly through the
upgrading of remaining mills’ capacities; the average per
mill jumped to almost 150,000 m3. Since the peak, closures
have lopped 3 million m3 from the total for a net loss of 6%.
In the first quarter of 2009, the remaining mills were run-
ning at only 75% of their potential.

North

The bulk of the North’s softwood lumber industry is located
in Maine where the predominant species are white spruce
and balsam fir. These trees are weaker than the southern
pines but the lumber is convenient for light framing such

as wall studs. Second growths of red pine planted in the
1930s and later have reached merchantability and have been
exploited by a few firms in the lake states. Red pine is also
easy to treat and much of it is so processed. Alongside this



construction-grade material are also substantial volumes
of white pine, valued for millwork, joinery, and paneling.
This resource supports a string of mostly small operations
throughout the region.

The North has not shown much growth over the last

15 years. A few new mills were offset by the closure of
others, leaving 2009 capacity at roughly the same level

as that in the mid-1990s. Small operations dominate

the population with the average size being around 50 thou-
sand m3, not much changed since the late 1990s when the
average was closer to 40 thousand m3. Attrition has reduced
the number of mills from 130 in the late 1990s to 95 cur-
rently. In the first quarter of 2009, the remaining mills

were running at only about 60% of capacity.

West

The U.S. West is diverse in its climate and resources. The
temperate coastal Pacific Northwest contains the bulk of the
timber and enjoys excellent growing conditions. Douglas-
fir and hemlock dominate while farther south in northern
California, redwood, suitable for outdoor applications like
fences, siding and decks, enters the mix. East of these re-
gions, in the drier interior, ponderosa pine is the dominant
commercial species, valued for millwork and joinery, but
often scattered across the landscape at higher elevations
where moisture is more available. Northern Idaho and
Montana contain large concentrations of lodgepole pine and
other species suitable for light framing. Many of the forests
in the West are publicly owned, and supply from these lands
has contracted because of changes in management practices
and conservation policies.

Besides many indefinite curtailments, since January of
2007 capacity attrition in the U.S. West has led to the per-
manent loss of 26 sawmills. At the same time, three large
mills were opened in the coastal Pacific Northwest which,
along with the ramping up of other new mills built earlier,
held the overall regional loss to under 4 million m3 (—8%).
Most negatively affected were the states of Montana and
California, whose losses in this period (2007-2009) were
26% and 25%, respectively. Idaho was not far behind with
15% loss. As a result of these changes, the average capacity
per mill was 256 thousand m3, up from 160 thousand m3,
a decade ago. Use of the remaining capacity, however, was
constrained to only 66% in the first quarter of 2009.

Eastern Canada

Most of eastern Canada’s timberlands are dominated by the
boreal forest in which balsam fir, white spruce, and jack
pine are the main softwood components. The region’s gener-
ally severe winters and short growing seasons limit the size
of its trees, making them less practical for sawmilling than
larger sized trees found elsewhere. The region has been fur-
ther handicapped by export restrictions to the United States
in the form of tariffs and quotas as well as the strength of
the Canadian currency. Last, many of these mills serve as
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fiber baskets for pulp mills, but the simultaneous downturn
in the pulp and paper sector has reduced that source of de-
mand for these mills.

The recession, export constraints, and reductions in allow-
able cuts from public timberlands have severely strained this
region. Besides the outright closure of 46 mills since Janu-
ary 2006, at least nine other mills have gone into receiver-
ship and have sat closed for over a year. Together, these
closed and paralyzed operations have cut eastern Canadian
capacity by 5.6 million m3 (-14%). Average size per

mill was 171 thousand m? in 2009 compared with 135 thou-
sand m3, in 1995. The remaining mills were held to an oper-
ating rate of only two-thirds in the first quarter of 2009.

Interior British Columbia

Extensive stocks of lodgepole pine exist in the interior of
British Columbia, along with white and Engelmann spruces
and subalpine fir. Tree sizes are bigger than the trees in the
boreal forest, making this a more favorable region for saw-
milling. Exports to the United States are not constrained by
quotas but have been subject to a 15% tariff since October
2006. Trade normally accounts for over two-thirds of the
output, so the rise in the currency was a major disadvantage.

Operations tend to be larger than in other regions. In 1999,
the 102 operating mills had an average capacity of 267 thou-
sand m3. By 2009, the number of mills had fallen to 76, but
the average per mill jumped to 397 thousand m3, the highest
among the regions. Twenty mills have been closed since
2006, resulting in capacity loss of 6 million m? (-16%). In
the first quarter of 2009, the remaining mills ran at less than
60% of capacity.

Coastal British Columbia

Coastal British Columbia is an extension of the temper-

ate coastal forest ecosystem of the U.S. Pacific Northwest
with the addition of a more significant presence of western
redcedar, a light but durable species valued for outdoor
uses. Sawmills geared to processing this large diameter
old-growth resource became disadvantaged when second-
growth trees appeared more prominently in the supply flow.

Mill capacities are smaller than in the interior, but as older
mills were decommissioned, the average capacity per
operation increased from 197 thousand m3 to the 207 thou-
sand m3, average of the 30 remaining mills in 2009. The
challenging economic conditions in this region were reflect-
ed in a utilization of only 35% capacity in the first quarter
of 20009.

Capacity Outlook

For the sawnwood industry, 2006 to 2009 offers a case study
of the speed and extent of adjustments to capacity under
conditions of extreme economic duress. The sector entered
the downturn with substantial financial reserves accumu-
lated during the three prior profitable years. A settlement of
a lumber trade dispute with Canada that resulted in a cash
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Table 11—North American capacity closures, 2005-2009 with extrapolation to 2012

Gross attrition rate

(%)

Capacity  Gross shuts®  Gross shuts United States Canada

(x10° m®) (x10° m®) (% capacity) South West Western  Eastern
2005 189.9 — — — — —
2006 190.8 4.5 2.4 0.6 -2.6 0.7 -5.9
2007 188.1 6.0 3.2 -0.9 -2.6 —4.4 5.6
2008 175.5 12.8 7.3 -3.7 —4.4 -10.0 -93
2009 167.7 42 2.5 4.5 4.8 0.0 -0.2
2010 161.0 — — — — —
2011 154.6 — — — — —
2012 148.0 — — — — —

a Gross shuts excludes new capacity from creep and new facilities.

payout of over 5 billion dollars, 80% of which accrued to
Canadian firms, also bolstered balance sheets. Thus the rela-
tively modest financial losses in 2006 were absorbed with
only 2.4% of capacity being shuttered (Table 11). The brunt
of the losses was taken by eastern Canada, where a reduc-
tion in Quebec’s allowable cut contributed to a heavier
5.9% reduction.

Financial losses climbed to more burdensome levels in
2007. The attrition rate also increased with 6.0 million m3 of
mill capacity closed, though this still represented a relatively
modest loss of 3.2%. Again, eastern Canada was the most
heavily affected region.

By the third year of the downturn, the accumulated losses
and weakened finances caused the overall attrition rate to
rise to 7.3%. Heavy losses in eastern Canada were joined by
similarly large capacity withdrawals in the West. The rate of
attrition in the U.S rose too, though by a lesser amounts.

Through the first half of 2009, the fourth year of the down-
turn, the attrition rate was 2.5%, or an annual rate of 5.0%.
In all, over these 3-1/2 years, 28 million m? of capacity were
shuttered, representing a gross loss of 14%. This converts to
an average attrition rate of 3.5%. Looking ahead, given the
longevity of the downturn and the accumulated impact of
losses on firms’ balance sheets, a continuation of the recent
negative margin environment would likely result in more
attrition. Assuming the continuation of recessionary condi-
tions, a further loss rate of 4% seems a conservative expec-
tation. Applying this to the 2009 capacity results in

a shrinkage to 148 million m3 by 2012, or 22% below its
2006 peak.

Economic Questions

Housing Construction

Looking ahead, the foremost question for sawmilling is

the timing and extent of recovery in home building. Home
construction thrived in the earlier part of this decade when
interest rates were low and relaxed credit controls made
loans easily available. Underpinning growth were favorable

demographics fueled in part by immigration. Legally admit-
ted immigrants were in excess of a million persons per year
(U.S. Department of Homeland Security 2009).

Problems began when the confluence of these factors began
to drive home values up and beyond the underlying demo-
graphic and economic fundamentals. Spiraling prices gener-
ated their own momentum, and speculation in and purchase
of homes for investment began to account for a rising share
of activity. To rein in what authorities began referring to

as “frothy conditions” in real estate, the central bank (Fed-
eral Reserve) gradually lifted interest rates, from 1% at the
trough in June of 2003 to 5.25% by July 2006. As these
measures were put into place, the rise in home prices slowed
and then stopped altogether in July of 2006 (Standard &
Poor’s 2009).

When home prices crested, the speculative momentum re-
versed and the drooping home values exposed the excesses
in the previous upswing. As the values of a growing number
of homes fell below what was owed, borrowers began to
default. This set in motion a self-reinforcing cycle of price
drops, more defaults, and belated credit tightening, which
sent real estate into a major correction. The deterioration
of the vital signs of the real estate market is summarized in
Table 12. The salient fact in the table is the increase in the
unsold backlog and a related metric, the rise in the number
of unoccupied units. A necessary condition for a rebound is
to work this overhang off.

A context for home building activities in Table 13 is the un-
derlying need for housing. Its primary driver is the change
in the size and composition of the population from which
the number of new households are formed. To the new
households must also be added removals (demolitions,
conversions) from the existing stock, units bought as
second homes, and vacant units.

Projections of the population of potential home owners
have been made by the Census Bureau (2008). This
converts to the number of households by applying the rates
of household heads within each age class to the number of



Table 12—Housing market conditions, 2005-2009 as of June 2009 (data in
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thousands)?
Median  Median
new existing  Change
Unsold  Month’s home home in
Sales, Sales, backlog,  supply, price price vacant
Starts new  existing all number 3 &) units
2005 2,073 1,279 7,063 3,357 4.8 234 218 427
2006 1,812 1,049 6,510 3,986 6.3 243 222 1,100
2007 1,342 768 5,672 4,468 8.3 244 217 1,050
2008 900 481 4,893 4,050 9.0 230 197 1,215
2009 536 355 4,636 4,090 9.8 207 169 74
Change, 2005-2009
(%)
=75 =73 -34 22 106 -12 -23 —
?U.S. Census Bureau 2009, National Association of Realtors 2009.
people in the class. To project future households, we used 39.0 -
the headship rates reported for 2007. However, recognizing =
the possibility that current economic conditions may limit w2 38.5 1
peoples’ abilities to form independent households, we re- % g /\/w—\
duced them by up to 1% during 2008 to 2011 before phasing ~ § & 38.01
them back to the 2007 level by 2015. The resulting growth g &
of households is shown in Figures 5 and 6. o g 37.5 1
A large part of the current imbalance in the housing market = 37.0 —mm——H—————r7+—
resulted from the construction of too many homes, resulting 83 832 T2 8 I
o O O O O ©O O © O ©o o o
N & 8§ 8§ NN N &« Q

in homes that now sit vacant (Figure 7). A return to equilib-
rium conditions based on household growth requires vacan-
cy levels to fall back to normal. We assumed the absorption
process to take place over a 4-year span according to the
path in Figure 7. Combined with new household formations,
these result in estimates of new housing construction shown
in Figure 8 and Table 14.

The salient feature of this projection is the relatively slow
rebound. Previous post-war housing contractions recovered
swiftly when interest rates were cut and credit loosened.
This time, interest rates are at multi-decade lows, but credi-
tors remain cautious in light of the growing defaults and
the expanded backlog of unsold and unoccupied properties.
Accordingly, the recovery faces unusual headwinds that
are likely to slow its progress until the overhang of vacant
units returns to normal, which, in our scenario, occurs near
mid-decade. For comparison, we contrast these projections
with a recent industry projection. With more government
incentives along the lines of the $8,000 new home purchaser
credit (in effect until November 2009), a more vigorous
rebound, such as the industry forecast, is possible though
likely to come at the expense of later activity when any in-
centives expire.

Changes in the population mix are also likely to have an
effect on the mix of construction. According to the Census
analysis, the U.S. population is aging and among older age
classes the probability of inhabiting apartments instead of
single family homes increases. This slants activity toward
multi-unit dwellings which increase from 17% of the mix
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Figure 5. Total U.S. households as a percentage of population.
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Figure 6. New U.S. household formations.
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Table 13—Fundamentals of new household formation, 2010-2025

Population
increases
Average New
Natural Total age households,
increase  Immigration  Total  population  (years) trend
2010 — — — 307,212 37.0 —
2015 8,556 6,653 15,209 322,423 37.6 1,507
2020 8,692 7,076 15,768 338,190 38.2 1,423
2025 8,488 7,555 16,043 354,235 38.8 1,437

Table 14—Housing market projections, average of 5-year increments, 2010-2020

New Vacancies Totals
households, Year-  Single-  Multi-
trend Removals  Seasonal  round  family family =~ Mobile All
2010 — — — — 813 250 81 1,144
2015 1,507 232 -59 =377 890 301 111 1,303
2020 1,423 285 50 76 1,251 423 159 1,834
2,250 - woods such as cypress, red cedar, and redwood held sway
2,000 - in exposed situations, but limited availability of these spe-
1,750 - cies made supply unable to keep up with demand. The
g 1,500 - preservative-treated wood industry expanded to fill the void.
b However, issues with dimensional stability, straightness, and
g 1,250+ - Average cracking remain and lumber requires periodic maintenance
2 1,000 1 -=- Actual to forestall deterioration. Wood—plastic and wood—cement
750 - APA composites emerged as lower-maintenance alternatives and
500 Projected have captured significant shares in the siding, fencing, rail-
250 +———T——1——T—T—T—T—T—T—T—T—T—T—T—T—T—T— ing, and decking markets. Attempts to increase lumber use
S 8 I 8 8 2 ¥ ¥ & 22 in these markets require that lumber’s weaknesses be ad-
R R R 8 I IR RRK dressed.

Figure 8. Total U.S. single and multi-home starts, 2000 to
2020. For comparison, a recent forecast from the American
Plywood Association is also graphed (APA 2009).

over 2006-2010 to 23% in the next decade and 25% after
2020 (Table 14).

Market Growth Initiatives

As an antidote to the collapse of markets and their possible
slow recovery, might offsetting demand be created by recap-
turing lost markets or gaining footholds in new ones? One
idea being contemplated is a promotional campaign funded
by an industry-wide check-off program whereby small fees
on industry production are used to fund a promotion and
education campaign (U.S. Endowment for Forestry & Com-
munities, Inc. 2008). For such an initiative to work, areas of
the market disposed to persuasion need to be identified and
the advantages of using lumber defined.

Lumber is an economical building material but handicapped
by some functional disadvantages including its tendency
to warp, split, crack, and decay. In the past, decay-resistant

One potential answer is heat-treated lumber. Like regular
lumber, the process begins with a high-temperature dry-

ing schedule to bring the moisture down essentially to zero
while avoiding internal checks. Immediately thereafter, the
temperature is raised to 185-225 °C (365-437 °F) for two
to three hours with steam or some inert gas (i.e., nitrogen)
to shield the wood from scorching (ThermoWood Associa-
tion 2003). This improves the biological durability of wood,
making it equivalent to naturally durable species such as
redcedar, and allows its use in exterior settings without the
need for chemical preservatives. Heat treatment also de-
creases swelling and shrinkage caused by moisture changes.
Though this greater stability and moisture resistance does
not prevent flaking off of paint, waterborne and acid-curable
paints on heat-treated panels have performed better than on
untreated surfaces (Jimsé and others 2000). This suggests

a potential opportunity to market such wood in high-value
exterior uses previously lost to non-wood products as well
as an alternative to preservative treated wood.

Caveats include higher greater visual requirements and thus
a need for a higher grade of log for high-value uses such as
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Table 15—North American standard
lumber lengths and their nearest metric

equivalents
Metric Nearest Volume

Imperial  equivalent metric loss
(f (m) (m) (%)

8 2.4 2 -18.0

9 2.7 3 -27.1
10 3.0 3 -1.6
12 3.7 3 -18.0
14 4.3 4 -6.3
16 4.9 4 -18.0
18 5.5 5 -8.9
20 6.1 6 -1.6
22 6.7 6 -10.5
24 7.3 7 —4.3

siding. Heat-treated wood darkens and may be a problem

in applications where it is not painted. Where paint-holding
ability is concerned, sawing wood perpendicular to the
grain (edge grained) outperforms plain sawn wood, so saw-
ing may have to be different (Williams 1999). Finally, the
process makes wood more brittle, which likely increases
wastage when nailing, so screw-based fastening may need
to be used. Heat-treated wood has made modest inroads in
Europe, especially in outdoor uses such as playgrounds, ga-
zebos, decks, and fences where visual requirements are less
demanding. One Canadian firm is also marketing such wood
siding (Maibec 2009).

A second potential area of opportunity is modification of
lumber coloring so that it can substitute for higher priced
tropical woods in applications where coloration is a key fea-
ture. Although wood’s color can be changed through steam-
ing or heat treatment, these have negative consequences

on properties such as brittleness. Complete modification of
color is also possible with solvent-based systems, but often
with impairment to dimensional stability. Using “supercriti-
cal carbon dioxide” (carbon dioxide held within certain tem-
perature and pressure ranges where they remain in gaseous
form but behave as a liquid) as the transport medium was
found to solve wood coloration problems without imparting
negative consequences. The developers of this process were
one the winners of the 2009 biannual Schweighofer Awards
for wood innovations (Kompetenzzentrum Holz GmbH
2009). Their process expands markets for light-colored
northern hemispheric woods in flooring, furniture, and tim-
ber applications.

A further marketing prospect is framing for low-rise non-
residential buildings where metal systems are used. Wood
is one of the most economical building materials and its
use in light framing is deeply embedded in North American
residential building practices. Periodic anecdotal reports of
switching by builders in low-rise nonresidential markets
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when lumber prices are low have surfaced in the building
trade magazines, indicating price sensitivity in this segment.
Emphasizing this competitiveness of wood could drive de-
mand where building codes are not an impediment to use.

Another potential for market development in light of the
increasingly weaker U.S. dollar is offshore. Size differences
in lumber, however, pose an impediment here because North
American practices are based on imperial measurement
units of feet and inches, whereas most offshore markets use
metric measurements. Sawing logs initially sized for stan-
dard North American lengths can involve substantial volume
losses, depending on the length (Table 15). European and
U.K. lumber thicknesses and widths are also usually bigger
and are marketed in rough and dry condition, further com-
plicating operations for a North American oriented opera-
tion. To produce for both markets seamlessly and without
excessive waste would require an expanded sorting capacity,
both at the log input end and the lumber output sides.

Summary

The North American lumber industry faces difficult near-
term economic conditions. The question is how soon its
markets will regain their equilibrium. For that to happen, ei-
ther demand rebounds, capacity shrinks, or a combination of
the two equally balances the two to market clearing levels.

Since 2006, we have recorded a gross capacity shrinkage
of 14%. Looking ahead, we extrapolated this to slip further
to a total 22% by 2012 if margins remain near their recent
depressed levels.

On the demand side, the prospects for housing starts recov-
ering rapidly appear problematic in the face of an excess
overhang of vacant homes. Using our “trend” housing
projection together with an average recovery in the wider
economy where lumber is used, we project U.S. demand ris-
ing by 30% from its 2009 nadir of 77 million m3 to 100 mil-
lion m3 in 2012. We projected total North American demand
(U.S. and Canadian domestic demands, offshore exports
less offshore imports) to increase by 27%, from 106.5 mil-
lion m3 in 2009 to 135.5 million m3 in 2012. When we com-
bine these demand increases with the permanent capacity
reductions, the gap between the two narrows. These result in
demand-to-capacity ratios rising from 64% in 2009 to 91%
in 2012 (Figure 9). Historically, at around 90% capacity
utilization, pricing power begins to shift to producers. Thus
under these circumstances, the peak building season of 2012
should exhibit a strong pricing trend. This prognosis, how-
ever, requires that the lumber industry emerge in a slimmed-
down size.

Steps to bolster demand in other markets could improve
the outlook. Potential areas include high value exterior
markets that may be reclaimed through application of heat-
treated lumber, marketing campaigns aimed at low-rise
nonresidential builders who have discretion to switch
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Figure 9. North American capacity and demand curves, 2003
to 2009 and projections to 2012.

framing materials, or offshore markets where the current
weak state of the dollar provides U.S. suppliers with an
edge.
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Profile 2009: Softwood Sawmills in the United States and Canada

Appendix—Sawmill Capacity
and Timber Inventory by State
and Province

The following maps and tables show past and current capac-
ity of sawmills and the availability of timber, by county,

in the vicinity of these mills in 30 States. Information on
timber density by county in Canada is not available; hence,
those maps contain only sawmill sites. The maps, and their
associated tables, are arranged in alphabetical order, as fol-
lows:

Alabama

Alberta

Arizona

Arkansas

British Columbia, Coastal
British Columbia, Interior
California

Colorado—see Arizona
Florida

Georgia—see Florida
Idaho

Louisiana—see Arkansas
Maine

Manitoba

Maritime Provinces (New Brunswick, Newfoundland, Nova
Scotia and Prince Edward Island)

Maryland

Michigan

Minnesota—see Michigan
Mississippi—see Alabama
Montana—see Idaho

New Brunswick—see Maritime Provinces
Newfoundland—see Maritime Provinces
New Hampshire—see Maine

New Mexico—see Arizona

New York

North Carolina

Nova Scotia— see Maritime Provinces

Oklahoma—see Arkansas

Ontario

Oregon

Quebec

Prince Edward Island—see Maritime Provinces
Saskatchewan —see Manitoba
South Carolina—see North Carolina
South Dakota—see Arizona

Texas, eastern—see Arkansas
Utah—see Arizona

Vermont—see Maine

Virginia—see Maryland
Washington

Wisconsin—see Michigan

Wyoming—see Arizona
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Maryland & Virgina

Softwood Roundwood Inventory & Softwood Sawmill Capacity
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