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Abstract

Solid wood timber products provide important raw materials
to the construction, manufacturing, and shipping sectors of
the U.S. economy. Nearly all new single-family houses and
low-rise multifamily residential structures are wood framed
and sheathed. Large amounts of solid wood timber prod-
ucts are also used in the construction of new nonresidential
buildings, and in the upkeep and improvement of exist-

ing structures. Solid wood is used extensively in various
manufactured products, and a large share of manufactured
products is shipped on wooden pallets.

In 2009, an estimated 3,903 million cubic feet (ft3) of solid
wood timber products were consumed in the United States
(Howard 2007). This was just about one-half of the

7,735 million ft3 consumed in 2005, the highest level of
consumption in the past 60 years. Included is the consump-
tion of lumber, structural panels, nonstructural panels, and
engineered lumber products. Much of this decline is directly
attributable to record setting low levels of residential con-
struction and continued relocation of manufacturing
offshore to take advantage of labor and material cost sav-
ings. Residential repair and remodeling and nonresidential
construction helped to keep construction as the overall
principal market in the United States for solid wood timber
products. In 2009, construction accounted for about

60 % of total timber products consumption.

Depressed new single-family residential construction
severely affected consumption of softwood lumber, and to
a lesser extent, structural panels. Hardwood lumber, while
also affected, was bolstered by continued vigor in the pack-
aging and shipping sectors of the economy.
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Conversion Table

English Conversion factor Sl unit

inch (in.) 25.4 millimeter (mm)
foot (ft) 3.05 meter (m)
square feet (ft2) 929.03 centimeter?
cubic feet (ft3)  0.0283 cubic meter (m?)
board feet 0.00236 m3 (nominal)

Cubic foot volumes are based on actual product dimensions.
The following conversion factors were used:

Softwood lumber, domestically produced: 16 bf =1 ft3
Softwood lumber, foreign trade: 12 bf =1 ft3

Hardwood lumber: 12 bf =1 ft3

Structural and nonstructural panels: 32 ft2 3/8-in. basis = 1 ft3
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Introduction

Solid wood timber products provide important raw materials
to the construction, manufacturing, and shipping sectors of
the U.S. economy. Nearly all new single-family houses and
low-rise multifamily residential structures are wood framed
and sheathed. Large amounts of solid wood timber prod-
ucts are also used in the construction of new nonresidential
buildings and in the upkeep and improvement of existing
structures. Solid wood is used extensively in various manu-
factured products, and a large share of manufactured prod-
ucts is shipped on wooden pallets.

In 2009, an estimated 3,903 million cubic feet of solid wood
timber products were consumed in the United States (How-
ard 2007). This is just about one-half of the 7,735 million ft3
consumed in 2005, the highest level of consumption in the
past 60 years (Fig. 1). Included are the consumption of lum-
ber, structural panels, nonstructural panels, and engineered
lumber products.

This report presents estimates of solid wood timber products
consumed in the United States since 1950 in major end-use
markets, and is the source of information used for the

2010 Resources Planning Act (RPA) Timber Assessment
report. It builds on, updates, and revises data published

in the 2000 Timber Assessment, the 2005 Timber Assess-
ment Update, and related studies (Haynes 2003, Haynes
and others 2007, McKeever 2002, 2009). A detailed list of
references on past solid wood timber end-use studies is in-
cluded in McKeever (2009). Solid wood timber products are
defined here to be lumber (softwood and hardwood), struc-
tural panels (softwood plywood, and oriented strand board
(OSB)), and nonstructural panels (combined hardwood
plywood, particleboard, medium-density fiberboard (MDF),
hardboard, and insulation board). Engineered lumber prod-
ucts, (wood I-joists, glued-laminated (glulam) timbers, and
structural laminated veneer lumber (LVL), which includes
small amounts of parallel strand lumber and oriented strand
lumber) are also included. However, because they directly
compete with softwood lumber in many markets, and with
the exception of LVL are made from existing timber prod-
ucts, consumption estimates are included with softwood
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Figure 1. Solidwood timber products consumption in the
United States, by product, 1950-2009.

lumber. Unless otherwise indicated, total timber products
consumption refers to the consumption of these solid wood
products. Throughout this report, solid wood timber prod-
ucts consumption is discussed in terms of major markets
(i.e., construction, manufacturing, packaging and shipping,
and other uses not captured in specific end-use markets.)

Total solid wood timber products consumption, and con-
sumption by individual wood products are reported in Ta-
bles 1 through 8 by each end-use market for the years 1950
through 2009. Wood products consumption for each major
end-use market, economic drivers used to define consump-
tion levels, and use per unit of driver activity are reported in
Tables 9 through 18.

U.S. Wood Products Consumption

Information on solid wood timber products production and
foreign trade is collected annually by governmental agen-
cies and industry associations. This information provides
an overall look at how robust the wood-using sectors of the
U.S. economy currently are, and how their performance has
changed over time (Howard 2007). But it does not provide
detailed information specific to individual end-use

markets needed to further evaluate changing patterns of



consumption. End-use markets of interest include new
single-family, multifamily, and manufactured housing
construction, repair and remodeling of existing residential
structures, low-rise nonresidential building and other types
of nonresidential construction, furniture and other manu-
factured products production, and packaging and shipping.
These end-use markets typically account for 80% to 90%
of all solid wood timber products consumption. Studies to
evaluate wood products consumption in each of these spe-
cific end-use markets have been conducted at irregular inter-
vals by governmental agencies, industry associations, uni-
versities, and industry consultants. Each is designed to meet
the investigator’s goals and budget. It is not uncommon for
many years to go by between studies, nor is it uncommon
for study procedures to change reducing compatibility be-
tween years and between end-use markets.

This study developed consistent consumption estimates
across all end-use markets identified above for the period
1950 through 2009 for lumber (softwood and hardwood),
structural panels (softwood plywood and OSB), and non-
structural panels (hardwood plywood, particleboard, MDF,
hardboard, insulation board, and similar wood panel prod-
ucts used primarily for nonstructural applications). Engi-
neered lumber products (prefabricated wood I-joists, glued
laminated timber, and structural composite lumber) are typi-
cally designed to replace softwood dimension lumber. Since
consumption is relatively small, engineered lumber products
were converted to board foot equivalents and included with
softwood lumber. In 2009, the board foot equivalent of all
engineered lumber products consumed was about 6% of do-
mestic softwood lumber consumption.

Estimates of solid wood timber products consumption in
major end-use markets reported here are based, in general,
on findings from a limited number of public and private re-
search reports conducted at irregular intervals over the past
60 years. Information on wood products use from these re-
ports was related to more readily available, annual economic
indicators specific to each particular end-use market to
develop end-use factors; i.e., the amount of a specific wood
product that was used during the year in which the study
was conducted per unit of economic activity. Changes in
(1) end-use factors over time, (2) other closely related indi-
cators of consumption in the end-use market, and

(3) economic indicators were then used to estimate wood
products consumption for years between specific studies.

This approach to estimating end-use consumption is com-
plicated by two factors: a) never have all end-use markets
been studied in the same year, and b) there will always be a
portion of consumption for which we cannot account based
on end-use studies. To balance consumption across all end
uses in a specific year, the sum of consumption in all end
uses was subtracted from total U.S. consumption to estimate
“other” wood-use. If other wood-use was positive and

was no more than 20% of total consumption, end-use
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consumption was considered balanced for that year. If it was
greater than 20%, then consumption was increased in those
end uses where no recent study provided newer end-use fac-
tors. Conversely, if the sum of all end-use consumption was
greater than total U.S. consumption, use factors were adjust-
ed downward in cases in which no recent study of decreased
consumption was available until consumption levels in the
end-use category “other” fell within the desired range.

Consumption Highlights

Overall, nearly 3,903 million ft3 of solid wood timber prod-
ucts (lumber, structural panels, nonstructural panels, and
engineered lumber products) were consumed in 2009
(Table 1, Fig. 1). Solid wood consumption in 2009 was
down dramatically from 2005 when 7,735 million ft3 were
consumed, 35% more than in 1951, the year with the lowest
overall consumption. Much of this decline is directly attrib-
utable to record-setting low levels of residential construc-
tion, and continued relocation of manufacturing offshore to
take advantage of labor and material cost savings. Trends in
timber products consumption reflect these developments.

Lumber consumption in 2009 was 38,285 million board feet
(bf), one-half of the record set in 2005, and only 4% greater
than 1957, the lowest year since 1950 for lumber consump-
tion (Table 2). Softwood species accounted for about 83%
of all lumber consumed (Table 3), hardwood lumber 17%
(Table 4). Structural panel consumption in 2009 was

20,915 million ft2, 3/8-in. basis (ft2), also down by one-half
from that in 2005 (Table 5), and the lowest level of con-
sumption since 1983, the year in which OSB consumption
began to rise rapidly. Softwood plywood accounted for
about 42% of total structural panel consumption in 2009
(Table 6), OSB about 58% (Table 7). Nonstructural panel
consumption in 2009 totaled 16,927 million ft2 (Table 8).

Construction

Construction is the single largest market for timber products
in the United States. The construction of new housing units
and their repair and remodeling, new stores, offices, hotels
and other nonresidential buildings, highways, dams and
other nonresidential nonbuilding structures, and their altera-
tions and renovations required about 60% of all solid wood
timber products consumed in the U.S. in 2009 (Table 1,

Fig. 2). This is below recent long-term averages, due largely
to low levels of residential construction. About 61% of all
lumber, 79% of all structural panels, and 41% of all non-
structural panels consumed in 2009 were for construction
(Tables 2, 5, and 8).

New Residential Construction

The construction of new single-family attached and de-
tached houses, new multifamily apartments, and manufac-
tured housing accounted for 31% of all wood products used
in construction in 2009. This is well below the average of
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Figure 2. Total timber products consumption, by end use,
20009.

54% in the early to mid 2000s (Table 1). An estimated
7,026 million bf of lumber, 5,744 million ft? of structural
panels, and 1,890 million ft? of nonstructural panels were
consumed for new residential construction in 2009

(Tables 2, 5, and 8). Single-family houses used 86%,
multifamily units used 8%, and manufactured housing used
6% of all wood products in new residential construction

in 2009. The average new single-family house used about
13,580 bf of lumber, 11,300 ft2 of structural panels, and
3,489 ft2 of nonstructural panels in 2009 (Table 9). Over the
past 20 years, wood products use per square foot of floor
area for all new residential construction has trended
downward.

Residential Repair and Remodeling

The upkeep and improvements to residential units in exist-
ing housing stock are an important market for timber prod-
ucts. Included are many and varied types of activities, some
of which require substantial amounts of timber products,
some of which do not. Residential repair and remodeling ac-
counted for 45% of all wood products used in construction
in 2009, up considerably from previous years due primarily
to reduced new housing construction. In 2009, 11,314 mil-
lion bf of lumber, 6,022 million ft? of structural panels, and
2,824 million ft2 of nonstructural panels were consumed for
residential repair and remodeling (Tables 2, 5, and 8). Over
the past 20 years, residential repair and remodeling became
a more important market for wood-based building products.
Prior to 1986, the residential repair and remodeling market
for wood products was equivalent to about 45% of the new
single-family residential construction market; since then,

it has been equivalent to more than 80%. Because of the
downturn in new residential construction, wood consump-
tion for repair and modeling has substantially exceeded that
for new construction.

Nonresidential Construction

Nonresidential construction is a diverse mixture of new
buildings and other structures, their alterations and renova-
tions, and construction that does not include a building or
structure as such. Nonresidential buildings include stores,
restaurants, office buildings, warehouses, hotels and motels,
factories, schools, religious buildings, hospitals, and non-
residential farm buildings. Other nonresidential construction
includes streets and highways, water and sewer systems,
dams, military, conservation and development projects,
railroad construction except new and replacement track,
and other similar types of nonbuilding construction. An es-
timated 541 million ft3 of solid wood timber products were
used for nonresidential construction in 2009, about 23% of
all wood used in construction (Table 1). In 2009, 5,015 mil-
lion bf of lumber, 4,046 million ft? of structural panels, and
1,847 million ft2 of nonstructural panels were consumed for
nonresidential construction (Tables 2, 5, and 8).

Buildings, particularly low-rise buildings (with four or few-
er stories), are the principal use for wood in nonresidential
construction. In 2009 nonresidential buildings accounted
for 82% of all wood used for nonresidential construction
(Table 1). Other nonresidential construction accounted for
18%.

Manufacturing

Manufacturing industries in the United States produce a va-
riety of products. Some of these products are made entirely
from wood, some from combinations of wood and nonwood
materials, and many with no wood at all. Many wood and
nonwood products require the use of wood jigs, models,
patterns, flasks, and other wood products during their
production.

Manufactured goods were divided into two major groups:
(1) household, commercial, and institutional furniture, and
(2) other products. Other products include all North Ameri-
can Industrial Classification System (NAICS) manufactur-
ing industries coded 31, 32, or 33 but exclude furniture and
related products manufacturing (NAICS 337), and wood
product manufacturing (321). See U.S. Department of Com-
merce, Bureau of the Census (2010b) for more information
on the NAICS manufacturing industry definitions. Although
the “Other products” group accounts for more than 96%

of all industry shipments, timber products consumption is
relatively small; therefore, all manufacturing except for fur-
niture and related products and wood product manufacturing
were combined.

Overall manufacturers used 608 million ft> of wood in
2009 (Table 1). This volume is equivalent to about 11% of
the lumber, 11% of the structural panels, and 46% of the
nonstructural panels consumed in 2009 (Tables 2, 5, and 8).
In recent years, many manufacturing activities have been
relocated offshore to take advantage of labor and material



cost savings. This has been especially true for furniture and
fixtures manufacturing. Trends in timber products consump-
tion reflect this offshore relocation. In 2009 4,148 million bf
of lumber, 2,376 million ft2 of structural panels, and

7,355 million ft of nonstructural panels were consumed for
manufacturing. Lumber consumption was particularly hard
hit by declines in furniture and fixtures manufacturing, and
is currently less than one-half the consumption 10 years
prior.

Packaging and Shipping

Packaging and shipping includes pallets, boxes, crates, ham-
pers, baskets, and other wooden containers; and dunnage,
blocking, and bracing required in the transportation, handling,
and storage of industrial, agricultural, and military products.
About 14%, 551 million ft3, of total wood consumption

was for packaging and shipping (Table 1). Lumber is the
principal wood product (92%) used for packaging and ship-
ping. About 17% of all lumber consumed in the U.S. was for
packaging and shipping, while 5% and 2% of lumber con-
sumed was for structural and nonstructural panels, respec-
tively (Tables 2, 5, and 8). This translates into 6,691 million
bf of lumber, 1,084 million ft2 of structural panels, and 244
million ft2 of nonstructural panels consumed for packaging
and shipping in 2009. Wooden pallets currently use about
90% of all lumber and 70% of all structural panels used for
packaging and shipping.

All Other Uses

In addition to the major end uses discussed above, an esti-
mated 426 million ft3 of solid wood timber products were
used in 2009 for other purposes (Table 1). This consisted
0f 4,090 million bf of lumber, 1,643 million ft? of struc-
tural panels, and 2,769 million ft2 of nonstructural panels
(Tables 2, 5, and 8). Other uses include, but are not limited
to, roof supports and other construction in mines; made at
home or do it yourself projects such as furniture, boats, and
picnic tables; made on the job products such as advertising
and display structures; and various other activities not cap-
tured elsewhere in this report. Also included are millwork,
cabinets, finished flooring, and other nonstructural uses in
nonresidential construction. These volumes were estimated
by subtracting volumes of timber products consumed in
specific end uses from estimated total consumption of each
product; other uses also included variances and corrections
to timber products consumption. End-use consumption es-
timates are based on limited studies conducted at irregular
intervals over the years. As these studies age, relationships
between timber products consumption and major drivers
change. These changes affect timber product consumption
estimates, which may or may not be reflected until studies
are updated. As such, the end-use category “other” likely
includes some inestimable quantities of lumber and panel
products that properly belong in the construction, manufac-
turing, or shipping sectors of this report.

General Technical Report FPL-GTR-199

Summary and Conclusions

Despite recent major downturns in residential construction,
related impacts on other market sectors, and continued relo-
cation of manufacturing offshore, wood products continue to
be vital to the strength and well being of the U.S. economy.
Prior to 2008, an average of 6,316 million ft? of solid wood
timber products were used annually (Table 1). In 2009,
consumption dropped to just 3,903 million ft3. Construction
remains the greatest market for wood products, account-

ing for about 60% of total consumption, about 5 to 6 points
below long-term averages. Information on consumption in
specific end-use markets provides important insights into the
strength of the market, and how factors affecting the market
affect consumption.
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Solid Wood Timber Products Consumption in Major End Uses in the United States, 1950-2009
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Solid Wood Timber Products Consumption in Major End Uses in the United States, 1950-2009
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Solid Wood Timber Products Consumption in Major End Uses in the United States, 1950-2009
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Solid Wood Timber Products Consumption in Major End Uses in the United States, 1950-2009
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Solid Wood Timber Products Consumption in Major End Uses in the United States, 1950-2009
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Solid Wood Timber Products Consumption in Major End Uses in the United States, 1950-2009
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Solid Wood Timber Products Consumption in Major End Uses in the United States, 1950-2009
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Solid Wood Timber Products Consumption in Major End Uses in the United States, 1950-2009
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Solid Wood Timber Products Consumption in Major End Uses in the United States, 1950-2009

Table 18—Wood products consumption for all other uses including corrections in the
United States, 1950-2009

Lumber Structural panels Nonstructural

Softwood Hardwood Softwood plywood  OSB panels®

Total Total Total Total Total Total Total

use Total use use use Total use use use
Year (x10°bf) (%) (x10°bf) (x10°bf) (Milft) (%) (x10°f%) (x10°f%)  (x10°fH)
1950 11,812 96 11,359 453 153 100 153 0 231
1951 12,599 9 12,096 503 172 100 172 0 231
1952 12,379 96 11,909 470 182 100 182 0 235
1953 11,886 96 11,401 485 220 100 220 0 258
1954 9,966 95 9,472 494 234 100 234 0 295
1955 9,713 94 9,171 542 304 100 304 0 534
1956 12,511 95 11,924 587 314 100 314 0 917
1957 9,531 94 8,967 564 327 100 327 0 725
1958 9,240 94 8,641 599 380 100 380 0 1,075
1959 11,579 94 10,898 682 466 100 466 0 1,603
1960 8,824 92 8,161 664 700 100 700 0 918
1961 7,252 92 6,707 545 1,025 100 1,025 0 1,059
1962 7,349 93 6,351 498 1,315 100 1,315 0 1,367
1963 7,819 88 6,898 921 1,217 100 1,217 0 1,245
1964 9,243 91 8,422 821 2,255 100 2,255 0 1,640
1965 8,128 92 7,486 643 2,263 100 2,263 0 1,469
1966 10,098 91 9,197 901 2,602 100 2,602 0 1,581
1967 7,585 92 6,977 608 2,565 100 2,565 0 1,049
1968 6,387 91 5,825 562 2,928 100 2,928 0 1,734
1969 6,473 91 5917 556 1,925 100 1,925 0 2,339
1970 6,666 92 6,153 513 2,846 100 2,846 0 1,815
1971 5,013 90 4,494 519 2,403 100 2,403 0 2,483
1972 3,283 84 2,760 522 2,035 100 2,035 0 3,227
1973 4,386 88 3,838 547 2,070 100 2,066 4 3,040
1974 3,552 85 3,031 521 2,066 100 2,060 6 1,727
1975 3,808 88 3,368 440 2,715 100 2,708 7 1,071
1976 4,285 89 3,804 480 2,564 100 2,556 8 1,775
1977 3,310 84 2,795 515 1,152 99 1,143 9 947
1978 2,245 76 1,710 535 1,190 99 1,180 11 994
1979 2,551 78 1,993 558 1,164 99 1,152 12 928
1980 1,135 92 1,047 88 987 95 942 46 767
1981 1,361 78 1,063 298 2,156 97 2,097 59 722
1982 3,851 88 3,381 469 2,366 95 2,241 125 740
1983 6,853 89 6,069 784 3,244 89 2,888 356 2,367
1984 4,377 86 3,785 592 1,584 66 1,040 544 1,390
1985 3,640 84 3,068 572 1,402 71 995 407 1,430
1986 4,480 86 3,863 617 1,734 62 1,078 655 1,062
1987 7,796 91 7,112 684 2,610 63 1,643 967 2,109
1988 5,694 89 5,044 650 2,123 51 1,085 1,038 1,996
1989 8,421 90 7,588 833 1,619 62 999 620 926
1990 6,959 86 5,953 1,006 2,086 46 967 1,119 878
1991 6,394 90 5,769 625 1,894 58 1,102 792 837
1992 6,721 90 6,080 641 1,567 57 897 670 895
1993 5,987 87 5,227 760 1,623 55 897 726 1,212
1994 5,472 87 4,774 698 1,708 54 924 784 2,205
1995 7,647 91 6,931 716 1,752 52 908 844 2,459
1996 7,465 91 6,758 707 1,895 48 901 994 2,692
1997 8,927 92 8,193 734 1,929 43 826 1,104 3,848
1998 7,783 91 7,050 733 2,089 41 860 1,229 3,087
1999 9,500 91 8,670 830 2,168 40 867 1,300 3,230
2000 9,682 91 8,825 857 3,122 27 858 2,264 3,407
2001 10,424 88 9,206 1,218 2,744 28 762 1,981 3,204
2002 11,563 87 10,058 1,505 3,702 21 787 2,915 3,286
2003 11,290 9 10,171 1,119 3,838 20 780 3,058 3,533
2004 15,280 89 13,654 1,626 3,951 18 718 3,234 3,917
2005 13,506 89 11,984 1,521 3,716 27 1,014 2,701 3,869
2006 12,011 89 10,653 1,358 4,213 18 747 3,466 3,393
2007 9,331 83 7,790 1,541 3,679 17 633 3,046 2,986
2008 7,210 82 5,891 1,319 2,811 13 372 2,439 2,191
2009° 4,090 88 3,583 507 1,643 10 163 1,480 2,769

“3/8-in. basis.
®Preliminary.



