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WOOD USED IN NEW 
RESIDENTIAL CONSTRUCTION 

IN THE UNITED STATES 

1988 

INTRODUCTION 

The new residential construction market has been, and continues to be, of major importance to the wood 
products industry. Over the years, periodic studies have been conducted to enumerate and evaluate the 
types and qualities of wood products consumed. The most recent general study was done by the Forest 
Service in 1970 for 1968 (Statistical Bulletin 452 - Phelps). A study on panels was completed by the 
American Plywood Association in 1977 for 1976 uses. The need for up-to-date information is critical, 
both for forest resource planning and for industry marketing efforts. 

The current study was conducted as a joint effort by the Wood Products Promotion Council (WPPC)* 
and the Timber Demand and Technology Assessment Research Work Unit of the Forest Service at the 
Forest Products Laboratory in Madison, Wisconsin. 

Data were gathered through a telephone survey conducted by Market Trends, Inc. of Bellevue, 
Washington to obtain incidence of materials use in current housing projects. 

Data on the actual volumes of each material used in an application were developed from plans and 
specifications of buildings currently being erected around the country. These plans and materials use 
details were gathered by field representatives of the WPPC member organizations APA, WWPA and 
SFPA. Material takeoffs were done by The Bottom Line Construction Services of Tacoma, 
Washington. 

For single family residential construction, there were 1,282 plans representing about 62,750 houses in 
the incidence of use study and 48 houses in the materials takeoff study. These 48 houses were selected 
to represent the Census reported range of sizes, story height and foundation type for units in the four 
geographic regions of the U.S. The Northeast and the Midwest regions were subsequently combined to 
become the "North" region for this study. For multifamily construction, there were 10 projects 
representing about 140 living units for the materials take-off segment, and 89 buildings with 3,968 units 
in the incidence of use segment of the study. Data for multifamily units were not regionalized. 

American Plywood Association (APA) 
American Wood Council (AWC) 

National Forest Products Association (NFPA) 

Southern Forest Products Association (SFPA) 

Western Wood Products Association (WWPA) 
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RESIDENTIAL MARKET 

SINGLE FAMILY HOUSING 

According to the Bureau of the Census, 1,085,000 single family privately owned houses were completed 
in 1988. These completed units were classified by foundation type, number of stories, square feet of 
living area and region as a basis for expanding the incidence and volume per use data to arrive at total 
wood products consumption. The table below shows the numbers of units in each cell of this study. 

NEW PRIVATE SINGLE FAMILY HOUSING UNITS COMPLETED 

BY REGION, FOUNDATION TYPE, NUMBER OF STORIES 


AND SQUARE FEET OF FLOOR AREA, 1988 

(Thousand units) 


Source: 	 U.S. Department of Commerce, Bureau of the Census, Washington, DC 20233. Derived from 
unpublished data provided in April, 1989. 
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Foundation Type 

Forty-two percent of all single family houses erected during 1988 were build on slab foundations. The 
slab percentage has continued its gradual downward share trend from its peak in 1984. From 50% that 
year to 42% today, slab is giving way to mmore basement and crawl space construction. The following 
table shows this trend. 

PERCENTAGE OF SINGLE FAMILY HOUSING 
STARTS, BY FOUNDATION TYPE, 1984-88 
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The table below compares single family houses built by region and foundation types i n  1976 and 1988. 

PERCENT AND NUMBER OF SINGLE FAMILY HOUSES COMPLETED 
BY FOUNDATION TYPE AND REGION, 1976 AND 1988 

Note the dramatic increase in the slab share of the market in the West. This has come in large part from 
the California energy code which has unfairly penalized wood floor construction. Somewhat offsetting 
this shift to slab floors is a preference in California for two story houses, which typically include a wood 
floor for the upper levels. 

MULTIFAMILY HOUSING 

The Bureau of the Census reports that 445,000 multifamily units were completed during 1988. Of 
these. 19% were in one story buildings, 56% were in two story buildings and 25% were in three or more 
story buildings. 

The table below shows the number of units by region and includes floor area averages. 

NEW MULTIFAMILY UNITS COMPLETED, BY REGION, 1988 
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The discussion which follows is based on the foregoing Census statistics combined with the survey data 
to provide a calculated volume picture by building type and application. Also. regional statistics are 
presented for single family construction. The discussion covers lumber use, followed by a discussion of 
structural and nonstructural panel use in single, then multifamily units. 

Unless otherwise indicated, lumber data are measured in board feet (bd. ft.): structural and nonstructural 
data in square feet, 3/8 inch basis (sq. ft., 3/8" basis). 

Three appendices follow. Appendix A details lumber and panel products used for millwork and 
miscellaneous other uses; Appendix B details the derivation of the use factors which are the basis for the 
study. Appendix C includes statistical tables and authors. 

Although this study provides some insights into the use of nonwood products competing with wood 
products in new residential construction, total nonwood product usage is not reported here. Information 
on nonwood products use was collectcd only when used as an alternative to wood. The data for 
nonwood products usage are therefore incomplete, preventing estimation of total nonwood products 
consumption. 

An effort was made to quantify hardwood and softwood lumber separately. Unfortunately. species 
information was difficult to obtain. The survey could not separate species volume in framing lumber, 
although small amounts of hardwood (probably less than 1%) are used as framing lumber products. 

Hardwoods were used more extensively in mouldings and some types of millwork. An indication of the 
major areas of hardwood use will be found on page 57 in Appendix A. 
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SUMMARY 

The new residential construction market is the largest single market for lumber and structural panels in 
the United States. It is also an important market for nonstructural wood panel products such as 
particleboard, hardboard, MDF, hardwood plywood, and fiberboard. This study provides a complete 
picture of lumber and structural panel use in new residential construction by building application. Less 
detailed information is also provided for nonstructural panels and nonwood competitive materials. 

In addition to products which are used directly in the construction of new residences, wood products are 
also found in manufactured products which form an integral part of the new buildings. Uses in prebuilt 
cabinets, door and window units, shelving and millwork items are usually covered in reports of use in 
manufacturing industries, (e.g. McKeever and Martins 1983). Since these products are a part of the new 
residential market, separate totals and sonic use details are included in this report. Appendix A provides 
a detailed description of wood products use in individual millwork products. 

The report covers lumber and panels by application in the structure. Single and multifamily units are 
covered separately. 

WOOD PRODUCTS USED IN NEW 

RESIDENTIAL CONSTRUCTION, 1988 
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Lumber Use 

Lumber use in residential construction totaled 19.7 billion board feet during 1988. The table which 
follows shows this use by application. 

LUMBER USES IN NEW RESIDENTIAL CONSTRUCTION 
BY TYPE AND APPLICATION, 1988 


(Million Bd. ft.) 


Wall systems account for the major portion of lumber use with 38% of the total. Roof systems account 
for 23%, and floors account for 19% of the total. The other 20% is made up with use in  porches, decks 
and garages at 13% and millwork at 7%. 

Lumber framing dominates the roof and wall markets. Only in floors is there significant competition, 
with concrete being used in  42% of the single family, and 57% of the multifamily housing units. Where 
concrete was used, i t  was usually restricted to the ground floor. Basement floors are almost exclusively 
concrete. 

There was essentially no evidence of metal framing use in single family construction, and only limited 
mention in multifamily structures. There was, however, substantial evidence of engineered wood 
products like trusses, laminated veneer lumber, glulams, and structural panel webbed "I" beams. 
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The latest trends in lumber use are difficult to ascertain because the most recent available industry wide 
study was conducted by the Forest Service in 1970 for 1968 housing activity. However, there is value 
in this long term comparison. The table below shows the change in lumber use since 1968. 

SINGLE FAMILY LUMBER USE PER UNIT BY APPLICATION 
Size in Sq. ft., Volume in Board feet 

Single Family 
- House size 
- Lumber use 

- in floors 
- in walls 
- in roofs 
- millwork 
- garages, porch, deck 

Per Unit 
Per Square Foot 

NR- Not Reported. 

1968 1988 

1,392 1,997 

2,126 3,020 
3,387 5,762 
2,927 3,797 
1,831 1,166 

NR 2,079 

10,271 15,824 
7.38 7.92 

Note: 	 Garage, porch and deck usage was not reported separately in the 1968 study which could have 
resulted in minor overstatement of volumes in other applications. The 1968 house size is based 
on survey sample house size (for FHA inspected houses only). The 1988 size is as reported by 
Census for all single family houses. 
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The proportion of lumber use by application has shifted somewhat over the past 30 years. On a 
percentage of total basis, use in walls increased 14.2%, while use in floors dropped 4.8% and use in 
roofs declined 13%. The reduced portion going to floors and roofs was primarily caused by reduced 
use of lumber for floor decking and for roof sheathing. There has been an increase in lumber use for 
wall framing because of the more frequent applications of 2x6 studs for energy conservation. 

The concrete slab portion was 45% in 1968, slightly higher than the 42% 1988 level. Framing systems 
for walls and roofs also remained quite similar in the incidence of lumber use. 

Structural Panel Use 

The following table summarizes structural panel use in residential construction. 

Floors and roofs are about equal as the dominant consuming areas for structural panels. Each represents 
35% of the consumption. Walls consume 2 1%. and the balance goes into porches, decks, and millwork. 

As with lumber, concrete is the primary competitive material for floor and foundation use. Despite the 
large share held by concrete slab, panel consumption in floors nearly equals that used in roofs. This is 
because typical floor panels are 3/4" thick while roof panels are usually 15/32". This explains why a 
60% floor share equals a 90% roof share in terms of 3/8" basis volume. 
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Wall usage is also impacted by competitive factors. Although both wall sheathing and exterior siding 
could be structural panels, there are many competitive sheathing materials and many siding options. 

Structural panel wall sheathing totaled 1,203 million, and held 26% of the single family, and 40% of the 
multifamily walls. Structural panel siding totaled 967 million sq. ft., and held 23% and 19% 
respectively of the single and multifamily siding markets. 

Panel usage in garages, porches, decks and millwork accounts for about 8% of panel consumption in 
new residential construction. Part of this is caused by the overwhelming preferences for nonstructural 
particleboard and MDF in manufacturing millwork, and the general practice of using lumber as the 
primary material for porches and for decks. 

STRUCTURAL PANEL USE IN NEW 

RESIDENTIAL CONSTRUCTION, 19 8 8 

The trends in structural panel use are upward, both in terms of volume per unit  and volume per sq. ft. as 
shown in the following table. The 1968 and 1976 data are based on studies by the American Plywood 
Association. 
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STRUCTURAL PANEL USE PER UNIT 
(Sq. ft., 3/8" basis) 

Note: 	 The 1988 study gathered separate data for garages, porches and decks. This volume is included 
in "Other", hence the large change in volume for 1988 in that category. Garages, porches and 
decks were much less prevalent in new construction during 1968 and 1976. and usage was 
included in the floor, wall, roof, and miscellaneous categories. This is not considered to be 
significant enough to invalidate the comparisons, however, except that the "Other" category 
would be on a substantially different base. 

House size based on APA survey sample for 1968 and 1976; based on Census data 1988. 

Nonstructural Panel Use 

Nonstructural wood panels include particleboard and medium density fiberboard (MDF), fiberboard, hard
board, and hardwood plywood. These products are used in varying degrees in new residential construction, 
with particleboard being used most extensively. Although the data base did not provide as much detail 
or the same statistical reliability as for lumber and structural panels, they are shown for information. 

To determine reasonableness, a check was made by comparing particleboard shipments reported by the 
National Particleboard Association for 1988. The NPA report shows underlayment shipments for 1988 
totaled 514 million sq. ft. 3/4" basis. The new residential consumption according to the study, totaled 
330 million sq. ft., or 64% of shipments. This seems reasonable considering the fact significant 
particleboard underlayment volume is used in remodeling, and for mobile homes. Some is also used in 
nonresidential construction. 

A similar comparison was made with industrial particleboard, where new residential millwork 
consumption was 940 million sq. ft. or 35% of the 2.7 billion sq. ft. total reported industrial 
particleboard shipments. This was considered reasonable in light of the large volumes of the product 
used in furniture and fixtures manufacturing. 
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NONSTRUCTURAL PANEL USE IN NEW RESIDENTIAL 
CONSTRUCTION BY APLICATION, 1988 


(Million sq. ft.) 


The hardboard usage in new residential construction was primarily for wall and gable siding and soffit 
materials in the roof systems. Other uses included underlayment, garage door panels, wall paneling and 
parts in cabinets. 

Fiberboard use includes MDF used in millwork as well as standard fiberboard used for wall sheathing. 

NONSTRUCTURAL PANEL USE IN NEW 
RESIDENTIAL CONSTRUCTION, 1988 
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A comparison of the 1988 findings and information from the 1968 Forest Service study provides an 
indication of the shifts which are occurring. 

NONSTRUCTURAL PANEL USE COMPARISON 

Nonstructural Products 1968 1988 
Particleboard (sq. ft., 3/4" basis) 

Use per unit 180 1,170 
Fiberboard (sq. ft., 1/2" basis) 

Use per unit 741 576 
Hardboard (sq.ft., 1/8" basis) 

Use per unit 469 714 

Particleboard use has taken a dramatic jump as a result of greater use in millwork. This dramatic 
increase might be partially explained by the counting of installed premanufactured cabinets in the 1988 
study. Discounting the 627 sq. ft. 3/4" basis used for millwork; however, there still is a sizeable jump in 
particleboard use since 1968. 

The fiberboard decline is explainable, as there was a dramatic drop in the use of fiberboard wall 
sheathing since 1968. Only the increasing use of MDF has held the fiberboard total as high as it is. 

Hardboard use has increased somewhat, part from the inclusion of that used in manufactured cabinets, 
but also due to new uses for soffits, garage door panels and siding. 

The discussion which follows provides further detail on individual uses for lumber and panel products, 
particularly details of use in wood foundations, in stairways, and expanded details of wall, roof and 
floor system use. Appendix A details millwork usage. 
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DISCUSSION 

LUMBER USES - SINGLE FAMILY HOUSING 

Single family housing is the largest part of the new residential construction market. This study provides 
a look at the major using areas and gives an indication of the major competition and the untapped 
market potential. 

WOOD FOUNDATIONS 

The incidence of use for wood foundations was too small to permit regional estimates with an 
acceptable degree of accuracy. The overall incidence of use was close to 2%, so wood foundations were 
assumed to have been used in 2% of the new single family homes built during 1988. On this basis, 
lumber used for wood foundations in 1988 was 76 million bd. ft., as indicated i n  the table below. 

LUMBER USED FOR SINGLE FAMILY WOOD FOUNDATIONS, 1988 

Total units (thousands) 

Wood foundations (percent) 

Total wood foundations (thousands) 

Floor area completed with wood foundations (million sq. ft.) 
Lumber use per sq. ft. of floor area (bd. ft.) 


Total treated lumber use (million bd. ft.) 

FLOOR SYSTEMS 

1,085 
2% 

21.7 
43.3 
1.75 

76 

Nonconcrete floor systems almost universally use lumber for framing, and occasionally use lumber for 
subfloor or single layer floor decks. The table below shows lumber usage by region and floor 
application. 

LUMBER USED FOR SINGLE FAMILY FLOOR SYSTEMS, 1988 
(Million Bd. ft.) 

* Total includes 76 million bd. ft. for wood foundations.
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The North region is the largest lumber using region in floor systems. This is primarily related to the 
fact that most houses in  the region have wood floors, while concrete slab reduces the lumber share in 
other regions, as shown in the table which follows. 

LUMBER SHARE OF SINGLE FAMILY FLOOR MARKET, 1988 

The primary lumber use in floor decks is for single layer floor applications, with 61 million bd. ft. 
Subfloor use follows closely at 57 million bd. ft. Only 7 million bd. ft. were used for underlayment, 
most of which was in the North. 

Unfortunately, the survey data did not clearly define the spacing of floor joists and trusses. However, i t  
did show that trusses arc becoming more common in floor systems. Trusses were used in 7% of the 
single family houses in the North, 9% in  the South, and 11% in the West. As shown in the panel section 
of this report, 3% of the units used plywood webbed trusses (I-Beanis), while the other 6% used parallel 
chord lumber trusses. 

WALL SYSTEMS 

Wall systems are the largest lumber consuming application in new single family construction, 
accounting for 36% of total consumption. The table which follows shows use by application and 
region. 

LUMBER USED FOR SINGLE FAMILY WALL SYSTEMS, 1988 
(Million Bd. ft.) 
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Exterior walls consumed the largest lumber volume in the wall category. One of the reasons that 
exterior walls use more than interior walls is the increasing use of 2"x6" studs instead of the more 
traditional 2"x4" studs. Interestingly, although thicker walls for energy conservation purposes are 
increasing, there is little change in stud spacing. Most wall studs, whether for interior or exterior walls, 
are spaced 16" on center (o.c.), as shown in the following table. 

PERCENTAGE OF SINGLE FAMILY WALLS 
BY SIZE AND SPACING OF STUDS, 1988 

(Percent) 

Wall Sheathing 

The use of lumber wall sheathing is rather limited, being used on only 2% of houses nationwide. Use in 
the North was 1%, in the South 2%, and in the West 3%. 

Lumber sheathing was most frequently used on small houses with a basement. The survey did not 
provide any further details on this use. Total volume used for exterior wall sheathing in single family 
houses was 40 million bd. ft. in 1988. 

Siding 

Wood siding is a more significant volume lumber user than wall sheathing. An estimated 51 1 million 
bd. ft. was used in 1988. This is 8% of all lumber used in wall systems, and 13% of that used on 
exterior walls. Lumber siding accounted for 12% of the exterior wall area sided. 

In terms of market share, 17% of all houses used lumber siding as the primary wall covering; 9% used it 
as trim or secondary siding in combination with other materials. The following table shows these shares 
by region. 
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PERCENTAGE OF SINGLE FAMILY HOUSES 
WITH LUMBER SIDING, 1988 


(Percent) 


Region 

Percent of Houses Sided With: 
A11 Lumber 

Materials 
Lumber and Other 

North 24 10 
South 13 11 
West 13 5 

U.S. 17 9 

Other Lumber Uses in Walls 

Most of the lumber used in walls is for framing, sheathing or siding. Another 53 million bd. ft. was 
accounted for, however, by use for furring strips. These strips are used primarily to accommodate 
nailing the interior surface to masonry exterior walls. This use accounted for 47 million bd. ft., or 89% 
of the furring use. The balance was used for interior wall furring where nailing strips were needed for 
cabinet installation, attaching odd sized wall materials, or as special reinforcing. 

Solid wood paneling was also used in a variety of wall and ceiling applications. Information on this 
solid wood wall paneling use is included in the Millwork and Miscellaneous Uses section of this report, 
in Appendix A. 

ROOF SYSTEMS 

Lumber used in roof systems includes that used for rafters, joists, trusses, roof sheathing, and trim. 
Total volume for this use during 1988 was 4,120 million bd. ft., the second largest consuming area in 
new residential construction. The table which follows shows use by application and region. 

LUMBER USED FOR SINGLE FAMILY ROOF SYSTEMS, 1988 
(Million Bd. ft.) 

Region Roof Framing Roof Sheathing Fascia and Soffits 
Total, All Roof 

Applications 
North 1,235 9 90 1,334 
South 1,734 71 133 1,938 
West 712 35 101 848 

Total 3,681 115 324 4,120 
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Roof framing is either in rafters and joists, or in trusses and associated framing. This study showed that 
trusses were used in nearly 62% of the houses, accounting for 1,811 million bd. ft. of lumber. Rafters 
were used in nearly 38% of the houses, accounting for another 1,870 million bd. ft. Less than one 
percent of new houses had steel or other roof framing systems. 

The primary reason for the nearly equal volumes of lumber used for rafters and joists, and truss roof 
systems is that trusses are almost universally placed 24" o.c., while the rafters and joists are on 16" 
centers more than half the time. Another factor is that materials other than lumber are used in trusses, 
including structural panel webbing. Also, the primary justification for trusses is to permit efficient 
lumber usage by taking advantage of the engineered values of joining smaller dimension lumber pieces 
to carry the required loads. 

The average board foot volume per house used for truss framing was 2,709, while the average volume 
for joist/rafters was 4,566. In other words, the joist/rafter system used 69% more material. 

The tables which follow show the details of this analysis. 

NUMBER OF SINGLE FAMILY HOUSES BY TYPE OF ROOF FRAMING, 1988 

PERCENTAGE OF SINGLE FAMILY HOUSES 

WITH LUMBER ROOF FRAMING, BY TYPE AND SPACING, 1988 

(Percent) 


Another interesting finding is that there is substantial difference in roof framing methods by region. All 
regions use trusses more frequently than the traditional rafter and joist system. However, Southern 
builders use rafters in 45% of the houses, compared to 35% in the North, and only 29% in the West. 
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In spacing, the North seems most conservative with 69% of the rafters and 8% of the trusses on 16" 
centers; this probably reflects snow load requirements. In the South, 16" o.c. spacing was used 46% of 
the time with rafters, and 11% of the time with trusses. The West uses 16" spacing for rafters 34%, and 
for trusses 4% of the time. Overall, roof framing was spaced 16" o.c. only 24% of the time. with 51% 
of all rafters being 16" o.c., and just 8% of all trusses being 16" o.c. 

Trends to multiple roof lines which create new architectural values may make the rafter construction 
method a bit more economical in those cases. There may also be variations required to meet different 
snow load and wind load conditions that could influence the selections. Whatever the reason, it is 
interesting that the headlong drive of the 1970's toward roof trusses has slowed dramatically, and 
spacing is gradually moving back toward 16" o.c. During 1976, 64% of the houses used roof trusses. 
and 8 1% had trusses or rafters spaced 24" o.c. This study showed 62% of 1988's single family houses 
using trusses, and 76% of all roof framing being spaced 24" o.c. 

Roof sheathing use totaled 115 million bd. ft. of lumber during 1988. This represented use on 5% of the 
houses. Solid board decking was used in 8 1% of the cases; spaced boards on the balance. 

Regionally, the North seldom used lumber for roof sheathing. Just 1% of the houses built in 1988 in the 
North had lumber decked roofs. The South and the West used lumber roof decks in nearly 8% of the 
units. However, 28% of the Western applications were spaced boards while only 10% were spaced 
boards in the South. 

Substantial amounts or lumber are used for fascia and soffits, despite inroads being made by metal and 
plastic trim products. Lumber has 61% of the fascia market and 20% of the soffit market. 

By region, the West is a somewhat more frequent user of lumber for fascia and soffits than the other two 
regions. The table which follows shows the usage rates. 

LUMBER USED FOR SINGLE FAMILY FASCIA AND SOFFITS. 1988 

GARAGES, CARPORTS, PORCHES AND DECKS 

Garages, carports, porches and decks are increasingly important markets for lumber. Nearly 2.3 billion 
bd. ft. were used in these applications during 1988. Details of the number of garages are shown in the 
panel section of this report on page 37. The table which follows shows total lumber volume by 
application and region. 
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LUMBER USED FOR SINGLE FAMILY GARAGES, CARPORTS, 

PORCHES AND DECKS, 1988 


(Million Bd. ft.) 


Region 

North 

Garages and Carports Porches and Decks Total 

483 365 848 
535South 

West 376 
352 887 
145 521 

Total 2,2561,394 

MILLWORK AND MISCELLANEOUS USES 

In 1988, an estimated 1,264 million bd. ft. of lumber were used for millwork and miscellaneous uses in 
new single family houses. These uses include windows and doors, kitchen and bathroom cabinets, 
moldings and trim, and a variety of other uses. Appendix A details lumber use in these applications. 

More millwork, in  total, was used in the South than in other regions, while the largest average volume 
per house was used in the West. The following table summarizes lumber for millwork and 
miscellaneous uses in 1988. 

LUMBER USED FOR SINGLE FAMILY MILLWORK 
AND MISCELLANEOUS USES, 1988 

Region Total Use Use Per Unit 
(million bd. ft.) (bd. ft.) 

North 428 1.126 
South 491 1,075 
West 345 1,392 

Total 1,264 1,165 

TOTAL LUMBER USE, ALL SINGLE FAMILY APPLICATIONS 

The following table summarizes lumber use by region and foundation type. This provides some insight 
into the impact of the slab foundation on wood use. The North used 4,173 bd. ft. per unit for the floors 
compared with 2,308 for the South and 2,258 for the West. 
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LUMBER USED IN NEW SINGLE FAMILY HOUSES 
BY FOUNDATION TYPE AND APPLICATION, 1988 

(Million Bd. ft.) 

(1) Basement and crawl space foundations. 

(2) Supplemental totals include siding use (511 million bd ft) which was not collected by foundation 
type, and wood foundation use (76 million bd ft) which was not collected by region. 

A series of final calculations were made to facilitate future estimates of lumber consumption. These 
calculations provide averages for use per unit and use per sq. ft. of living area by region and in total. 
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LUMBER USED PER UNIT AND PER SQUARE FOOT OF FLOOR AREA FOR 

NEW SINGLE FAMILY HOUSING, BY REGION, 1988 


(Bd. ft.) 


LUMBER USES - MULTIFAMILY HOUSING 

There were 445,000 multifamily units started during 1988. The incidence of materials use data were 
developed from information on 89 buildings with 3,968 units, and the volume per use from 10 projects 
and 140 units. 

As stated earlier, usage rates were found to be fairly uniform from one region to another. Thus, totals 
were developed on a national basis. Regional totals can be derived by multiplying the use factors (wood 
products use per multifamily unit) by the total number of multifamily units built in the region. 

FLOOR SYSTEMS 

Forty-one percent of the multifamily buildings had conventional wood floor systems and 2% had 
wood/concrete systems for the main (first) floor. Wood/concrete floor systems are those floors with 
wood framing and subfloor covered with a lightweight concrete underlayment. In upper stories, 85% 
were all wood and 7% were wood/concrete floor systems. The balance were poured or precast concrete. 

Framing was the dominant lumber usage area in floor systems. When lumber framing was used, 
dimension lumber was found in 75% of the first story floors, and wood trusses in 25%. For upper 
floors, 62% used dimension lumber and 38% trusses. These percentages translate to 1,724 bd. ft. per 
unit for dimension framing, and 1,580 bd. ft. for truss framing. Based on these usage rates, total lumber 
use for all floor framing was estimated to be 484 million bd. ft., 332 million for dimension framed 
floors and 152 million for truss framed floors. 

Lumber floor decks were found in 9% of the single layer floor systems, and 13% of subfloors in double 
layer floor systems on the main floor. Upper floors had 9% and 7% respectively. This translates to 
about 6% of all multifamily floors having lumber decks. The use per unit was 990 bd. ft. Total lumber 
use for floor decking in multifamily units built in 1988 was 26 million bd. ft. 

Stairways also used a fair amount of lumber. Eighty-two percent of the multifamily units had stairways. 
The average stairway used 164 bd. ft. of lumber. Total use for stairways was 40 million bd. ft. 
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The table below shows total lumber usage in multifamily floor systems in 1988. 

LUMBER USED FOR MULTIFAMILY FLOOR SYSTEMS, 1988 

WALL SYSTEMS 

Wall systems consume the largest share of lumber in multifamily construction, as is the case for single 
family construction. Interior and exterior walls consumed 1,155 million bd. ft. of lumber, or half of all 
lumber used in multifamily structures, excluding millwork. 

The following table details lumber usage in multifamily walls in 1988. 

LUMBER USED FOR MULTIFAMILY WALL SYSTEMS, 1988 

As in single family housing. framing in multifamily housing has also responded to energy 
considerations. Twenty six percent of all wood framed walls, and 21% of all exterior walls were built 
with 2" x 6" studs. Stud spacing, however, has remained relatively unchanged, with 90% spaced 16" on 
center. 

Lumber siding was used on 15% of the multifamily units. This compares to 26% of single family units 
using lumber siding. 

24 




ROOF SYSTEMS 

Lumber use in roof systems is primarily for the framing. Ninety seven percent of all multifamily units 
built in 1988 had wood framed roof systems. Nearly three fourths of these used roof trusses. The 
remaining were framed with rafters and joists. There is also a small amount of lumber used for roof 
decks. The following table shows lumber use for multifamily roofs by application. 

LUMBER USED FOR MULTIFAMILY ROOF SYSTEMS, 1988 

GARAGES, CARPORTS, PORCHES AND DECKS 

Other applications for lumber in multifamily housing are for garages, carports, porches and decks. The 
table below summarizes these uses. 

LUMBER USED FOR MULTIFAMILY GARAGES, 
CARPORTS, PORCHES AND DECKS, 1988 

Lumber use per car for garages averaged 850 bd. ft. This is the same usage rate as was developed for 
single family garages, and may slightly overstate lumber use. However, only a third of the multifamily 
units reported had covered parking. 

MILLWORK AND MISCELLANEOUS USES 

In 1988, an estimated 191 million bd. ft. of lumber were used for millwork and miscellaneous interior 
uses in new multifamily houses. This includes lumber used for windows and doors, kitchen and 
bathroom cabinets, moldings and trim, and a variety of other uses. Appendix A details lumber use for 
these applications. 
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TOTAL LUMBER USE, ALL MULTIFAMILY APPLICATIONS 

The following table summarizes lumber use, by application, in multifamily housing. It also shows the 
use per unit, and the use per square foot of floor area. 

LUMBER USED IN NEW MULTIFAMILY HOUSING, 1988 
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PANEL PRODUCTS USES - SINGLE FAMILY HOUSING 

A variety of wood-based panels are used in new residential construction. In this study, panels were 
categorized as being either structural or nonstructural. Structural panels include softwood plywood and 
waferboard/OSB (OSB). Nonstructural panels include particleboard, medium density fiberboard, 
hardboard, insulation board, and hardwood plywood. 

WOOD FOUNDATIONS 

As stated in the lumber section of this report, the survey showed too small an incidence of use to permit 
development of regional estimates of wood foundation use. The survey did indicate an overall 
incidence of use of 2% for- all new single family houses built in 1988. For these houses, structural panel 
use per square foot of floor area averaged 1.86 sq. ft., 3/8" basis. The following tabulation summarizes 
structural panel use in wood foundations. 

TREATED STRUCTURAL PANELS USED FOR SINGLE 
FAMILY WOOD FOUNDATIONS, 1988 

Total units (Thousands) 

Wood foundations (Percent) 

Total wood foundations (Thousands) 

Floor area completed with wood foundations (Million sq. ft.) 

Treated panel use per sq. ft. of floor area (Sq. ft., 3/8" basis) 

Total treated structural panel use (Million Sq. ft., 3/8" basis) 


FLOOR SYSTEMS 

1,085 
2% 

21.7 
43.3 
1.86 

80 

Floor systems which use wood rather than concrete, almost universally use lumber for framing, and 
wood-based panel products for floor decking. Additionally, small amounts of panels are used for 
interior stairways and floor framing applications. The table below shows panel usage by region and 
floor application. 

PANEL PRODUCTS USED FOR SINGLE FAMILY FLOOR SYSTEMS, 1988 
(Million Sq. ft., 3/8" basis) 
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Floor Decking 

Floors are built in a number of combinations with a variety of materials. Typical construction uses a 
single floor decking material such as Sturd-I-Floor in areas to be carpeted. Other areas, such as 
kitchens, baths, and entry halls, often have materials other than carpeting, so will include an 
underlayment as a base for resilient floor coverings. Ceramic tile, strip flooring or other finished floor 
materials may be used either over a single layer floor or a subfloor/underlayment (multilayer floor) 
combination. 

The table below shows the total volume of structural and nonstructural panels used in single family 
floor decking during 1988. 

PANEL PRODUCTS USED FOR SINGLE FAMILY FLOOR DECKING, 1988 

The following table shows the volumes of structural and nonstructural panel products used by type of 
floor system in 1988. 

PANEL PRODUCTS USED FOR SINGLE FAMILY FLOOR DECKING, 
BY TYPE OF FLOOR SYSTEM. 1988 
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The floor decking market is a very important market for both structural and nonstructural panels. As 
stated at the outset, the major competition for wood products is the concrete slab. Trends in floor 
decking materials within the wood products sector are also important. The table below shows the 
incidence of use of wood panels by type of floor system and panel in 1988. 

INCIDENCE OF USE OF PANEL DECKING MATERIALS 
IN SINGLE FAMILY FLOORS, 1988 

* 
The Bureau of the Census reports 41.8% of ail houses were built on slab foundations in 1988. Thirty 
eight percent of these slab houses had a wood floor for the second or split level floor. Overall, 25.6% 
of all houses had no wood floors. 

Single layer floor systems continue to be the most commonly used systems for floor construction where 
wood occurs. Interestingly. however, use has not changed appreciably since 1976. One possible 
explanation is that resilient floor coverings have become less rigid and much more likely to mirror 
underlayment imperfections. Therefore, when resilient floor coverings are used, an underlayment is 
also used to avoid potential grain show-through problems that could occur from a construction damaged 
single floor surface. 

The table below compares floor types in 1976 and 1988. 

PERCENTAGE OF SINGLE FAMILY HOUSES 
BY TYPE OF FLOOR SYSTEM, 1976 AND 1988 

(Percent) 

Floor Type 1976 1988 
Units with: 

Single layer floor 38 38 
Multilayer floor 26 36 
Concrete slab floor* 36 26 

* Includes 1 story houses with concrete slab foundations only. Two story and split level houses with 
concrete slab foundations are classified according to the floor type of the second story. Forty-two 
percent of all houses have concrete slab for part of the floor area, with 61% of these (26% of total) 
having no wood floor. 
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This study indicates that the typical basement or crawl space house uses 2.13 sq. ft., 3/8" basis of 
structural panels and 0.42 sq. ft,, 3/8" basis of nonstructural panels per sq. ft. of floor area. The two 
story slab house which has a wood floor on the second story uses .73 sq. ft. and .09 sq. ft., 3/8" basis of 
structural and nonstructural panels respectively, per sq. ft. of floor area. The vast majority of single 
layer floor materials are 3/4" or 23/32" thick. 

Stairways 

The number of interior stairways per unit varied from none to four, based primarily on the type of 
foundation and number of stories. In general, two story houses with a basement had two, and two story 
house with a slab had one. Larger two story houses with basements sometimes had three or four 
stairways. The table below shows the percentage of houses according to the number of stairways 
present. 

PERCENTAGE OF SINGLE FAMILY HOUSES WITH STAIRWAYS, BY NUMBER 
OF STAIRWAYS, FOUNDATION TYPE AND NUMBER OF STORIES, 1988 

(Percent) 

Stairways are generally 36" or 48" wide. Three stringers are common. Treads and risers can be 
plywood, OSB, particleboard, or lumber, as well as concrete and steel. The percentages of each are 
reported in the following table. 
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PERCENTAGE OF MATERIALS USED FOR STAIRWAY TREADS AND RISERS 

IN SINGLE FAMILY HOUSES, 1988 


(Percent) 


During 1988 an estimated 1,047,519 stairways were built in new single family houses. A typical 
stairway has 11 treads and 12 risers. The treads are nominal 12" and the risers nominal 8". Usually, the 
same material is used for treads and risers. However, particleboard treads are also found with lumber 
risers. The following table presents estimates of wood products used for stairway treads and risers, 
based on average wood products use per stairway. Average particleboard use per stairway may be 
somewhat overstated and lumber understated due to the particleboard/lumber combination of treads and 
risers. The following table shows the approximate wood product volumes used to build stairways. 

WOOD PRODUCTS USED FOR SINGLE FAMILY 
STAIRWAY TREADS AND RISERS, 1988 

Floor Framing 

One additional use for structural panels in floor systems is for floor framing. The survey indicated 3% 
of the units used structural panel webbed beams for floor support. They were usually placed 24" o.c. 
and consumed an estimated 69 million sq. ft. of structural panels. 
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WALL SYSTEMS 

Wood panels use in wall systems is concentrated in the exterior walls for sheathing and exterior siding. 
A small amount of structural panel volume was also reported for interior shear walls. In 1988, a total of 
2,760 million sq. ft., 3/8" basis, of wood panels were used for all wall applications. Of this, 1,916 
million sq. ft. were structural panels; 844 million sq. ft. were nonstructural panels. Interior shear walls 
accounted for just under 1 million sq. ft. of the structural panels consumed. The table below 
summarizes panel products use for wall systems. 

PANEL PRODUCTS USED FOR SINGLE FAMILY WALL SYSTEMS, 1988 
(Million Sq. ft., 3/8" basis) 

(1) Regional data not available but included in totals. 

Sheathing 

Exterior sheathing was the single largest wall application for wood panels in new single family houses 
in 1988. A total of 1,466 million sq. ft., 3/8" basis was used, 53% of all wood panels used in wall 
systems. Of this, 1,046 million sq. ft. (71%) were structural panels, and 421 million sq. ft. (29%) were 
nonstructural panels. The following table details this use by region arid panel type. 

PANEL PRODUCTS USED FOR SINGLE FAMILY HOUSE 
EXTERIOR WALL SHEATHING, BY REGION AND TYPE, 1988 

(Million Sq. ft., 3/8" basis) 
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INCIDENCE OF USE OF SINGLE FAMILY HOUSE 

EXTERIOR WALL SHEATHING MATERIALS, BY REGION, 1988 AND 1976 


(Percent) 


Region Lumber Plywood OSB 
Fiber
board 

Foam 
Board 

Foil-
faced 
Board Other None Total 

1988 

North 1 25 11 11 28 20 3 T 100 
South 1 23 5 15 21 20 11 4 100 
West 3 34 5 14 14 9 8 13 100 

U.S. 2 26 7 13 22 17 8 5 100 

1976 

U.S. T 16 34 7 T 18 25 100 

T = Trace 

Wall sheathing usage has undergone a rather dramatic change since 1976. Foil-faced board and OSB 
have expanded in the market from very small beginnings. Fiberboard is less than half its share of 12 
years ago, and walls with no sheathing have had an even more precipitous decline. At the same time, 
plywood and foam board have expanded their penetration. 

Reasons for these shifts include changing insulation requirements and increasing use of siding types 
which require a nail base sheathing. 

Siding 

Exterior sidings include a wide variety of wood, metal, plastic, cement and masonry products. Because 
more than one exterior facing is often used on the same house, it is difficult to develop precise incidence 
of use factors. Even the names of the products can cause confusion. In this study, two separate 
incidence of use surveys were conducted. The second survey provided informtion not obtained in the 
initial survey, and was used to verify the initial findings. The results reported here are a combination of 
these two surveys. 

The following table shows the incidence of siding use by type, based on the estimated surface area 
covered. 
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INCIDENCE OF USE OF EXTERIOR SIDINGS FOR SINGLE FAMILY HOUSES 

AND SURFACE AREA COVERED, 1988 


Sidings used for garages, privacy screening, fascia, soffits, and other miscellaneous applications 
increase the panel siding volume. The following table shows the estimated volumes of structural and 
nonstructural panel sidings used in 1988 for new residential construction. 

STRUCTURAL AND NONSTRUCTURAL PANEL SIDING USED FOR 

SINGLE FAMILY HOUSES, BY APPLICATION, 1988 


(Million Sq. ft.) 


(1) Nonstructural panel siding use included with other nonstructural panel use for trim, fascia and 
soffits. See ROOF SYSTEMS below for details. 

Total structural panel siding used for single family housing (1,304 million sq. ft. 3/8" basis) represents 
63% of the reported shipments of structural panel siding for 1988, a logical result considering siding 
uses for multifamily, nonresidential and miscellaneous uses. 

Note: Structural panel siding includes plywood and OSB whether in panel or lap siding form. 
Nonstructural panel siding includes hardboard and particleboard in panel or lap form. 
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ROOF SYSTEMS 

Panel products used for roof systems are primarily used for roof decking. Additional uses include 
gables, soffits, fascia and other trim, and a small amount for manufactured beams (primarily structural 
panel webbed "I" beams) and truss gussets. The following tables summarize panel use for roof systems, 
and detail structural panel use by application in 1988. 

PANEL PRODUCTS USED FOR SINGLE FAMILY ROOF SYSTEMS, 1988 
(Million Sq. ft., 3/8" basis) 
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STRUCTURAL PANELS USED FOR SINGLE FAMILY ROOF SYSTEMS, 

BY REGION, APPLICATION AND PANEL TYPE, 1988 


(Million Sq. ft., 3/8" basis) 


Shares of the roof systems market have changed appreciably over the past 20 years with structural 
panels increasing share at the expense of lumber. The structural panel share went from 74% in 1968 to 
85% in 1976, and to 91% during 1988. OSB accounted for roughly 21% of single family residential 
roofs, compared with 1% (waferboard) in 1976. The table below shows overall incidence of use 
comparisons between 1976 and 1988. 

INCIDENCE OF USE OF SINGLE FAMILY HOUSE 
ROOF DECKING MATERIALS, 1968, 1976 AND 1988 

(Percent) 
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GARAGES, CARPORTS, PORCHES AND DECKS 

In addition to the house itself, substantial quantities of structural panel products are used for the 
construction of garages, carports, porches and decks. In 1988 an estimated 703 million sq. ft., 3/8" basis 
of structural panels, and 299 million sq. ft., 3/8" basis of nonstructural panels were used for garages, 
carports, porches and decks. The following table summarizes panel use by application by region. It 
shows total siding use separately because inadequate regional usage rate observations were obtained for 
siding in these applications. 

PANEL PRODUCTS USED FOR GARAGES, CARPORTS. PORCHES AND DECKS, 1988 
(Million Sq. ft., 3/8" basis) 

Garages and Carports 

Estimates of panel use for garages and carports were derived from estimates of the number of parking 
spaces present per house. To estimate the number of parking spaces, it was first necessary to estimate 
the actual number of garages or carports built. Based on this study, the following total garages and 
carports were built in conjunction with single family houses in 1988. 

NUMBER OF GARAGES AND CARPORTS BUILT WITH 
SINGLE FAMILY HOUSES, BY REGION AND TYPE, 1988 

(Thousands) 
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The garage size was established according to the number of cars it was designed to hold. On that basis, 
garages in the West were larger, with more two car garages than in the other two regions. The sizes are 
indicated in the table below. 

PERCENTAGE OF PARKING FACILITIES, BY NUMBER OF CARS, 1988 
(Percent) 

Region 
Garages 

CarportsOne Car Two or More Cars 

North 23 76 1 
South 19 76 5 
West 6 90 4 

Numbers of garages and carports were converted to numbers of parking spaces by assuming 2.1 spaces 
for each two or more car garage, one parking space for each one car garage, and one-half parking space 
for each carport. Thus, an estimated 1,641 thousand covered parking spaces were built in 1988. 

The average covered parking space required an estimated 738 sq. ft. of wall and roof sheathing. 
Assuming the same mix of panel types was used to sheath the garage as was used to sheath the house, an 
estimated 411 million sq. ft. of structural panels were used in 1988 to build garages and carports. 
Average structural panel use per parking space was 250 sq. ft. The following table reports structural 
panel use for garages and carports by panel type. 

PANEL PRODUCTS USED FOR SHEATHING SINGLE FAMILY 
GARAGES AND CARPORTS, BY REGION AND TYPE,1988 
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Porches and Decks 

Porches and decks are another area where additional volumes of wood products are used. The renewed 
popularity of porches and decks in the past few years has made them an important application for wood 
use. While lumber is the major product used, there are substantial amounts of panels used as well. 

PANEL PRODUCTS USED FOR SINGLE FAMILY 
PORCHES AND DECKS, BY REGION AND TYPE, 1988 

(Million Sq. ft., 3/8" basis) 

Region 
Structural Panels Nonstructural 

PanelsPlywood OSB Total 

North 10 5 15 4 
South 14 2 16 10 
West 10 2 12 4 

Total 34 9 43 18 

MILLWORK AND MISCELLANEOUS USES 


In 1988, an estimated 69 million sq. ft., 3/8" basis of structural panels, and 1,389 million sq. ft., 3/8" 
basis of nonstructural panels were used for millwork and miscellaneous uses in new single family 
houses. As previously stated, these uses include windows and doors, kitchen and bathroom cabinets, 
moldings and trim, and a variety of other uses. Appendix A details panel use in these applications. 

More millwork, in total, was used in the South than in other regions, while the largest average volume 
per house was used in the West. These results closely parallel those for regional lumber use for 
millwork. The following table summarizes panel consumption for millwork and miscellaneous uses in 
1988. 

PANEL PRODUCTS USED FOR SINGLE FAMILY MILLWORK 

AND MISCELLANEOUS USES, 1988 


(Sq. ft., 3/8" basis) 


Region 
North 
South 
West 

Structural Panels Nonstructural Panels 
Total Use Use Per Unit Total Use Use Per Unit 
(mi11ion) (sq. ft.) (million) (sq. ft.) 

24 62 474 1,247 
29 64 586 1,282 
16 65 329 1,326 
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TOTAL PANEL USE, ALL SINGLE FAMILY APPLICATIONS 

The following table summarizes panel use by region and foundation type. 

PANEL PRODUCTS USED IN NEW SINGLE FAMILY HOUSES 

BY FOUNDATION TYPE AND APPLICATION, 1988 


(Million Sq. ft., 3/8” basis) 
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PANEL PRODUCTS USED IN NEW SINGLE FAMILY HOUSES 
BY FOUNDATION TYPE AND APPLICATION, 1988 (continued) 

(Million Sq. ft., 3/8" basis) 

(1) Basement and crawl space foundations. 

(2) Totals include applications without regional or foundation type breakdown. 

(3) Regional siding data not available. 


41 




A series of final calculations were made to facilitate future estimates of panel consumption. These 
calculations provide a use per unit average and a use per sq. ft. of living area average, and are presented 
by region in the following table. 

PANELS USED PER UNIT AND PER SQUARE FOOT OF FLOOR AREA 

FOR NEW SINGLE FAMILY HOUSING, BY REGION, 1988 


(Sq. ft., 3/8" basis) 


* Totals include 1,304 million sq. ft. structural panel siding, 80 million sq. ft. treated structural panels, 
and 546 million sq. ft. nonstructural panel siding for which no regional data were available. Total units 
and floor area by region arc shown in Appendix C. 

PANEL PRODUCTS USES - MULTIFAMILY HOUSING 

There were 445,000 multifamily units started during 1988. The materials use data were developed from 
survey data on 89 buildings with 3,968 units. 

The usage rates were found to be quite similar for units in all regions, varying mostly due to size of 
building. As a consequence, the usage totals were developed on a national basis, with numbers of units 
by region and building height controlling regional volumes. 

FLOOR SYSTEMS 

Floor systems in multifamily buildings were stratified into first floor and upper floors due to differences 
in the types of floor systems used. First story floor systems arc frequently concrete slabs, while upper 
story floor systems are usually wood framed with panel decking. In terms of all units built in 1988, 
57% had concrete slabs as the first story floor system, while wood systems were used in 43% (including 
2% with concrete over wood) of the first floor systems. Upper floors used wood systems in 92%, and 
concrete in 8% of the buildings. 

Where wood floors were used, 58% were single layer floors, and 42% were multilayer systems on the 
first floor; 66% and 34% on upper floors. The typical single layer floor used 2,176 sq. ft. 3/8" basis. 
The multilayer floor systems used 1,447 sq. ft. for subfloor, and 1,814 for underlayment, or 3,261 sq. ft. 
3/8" basis Underlayment is usually thicker than subfloor, accounting for the apparant inconsistency. 
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Panel usage by type included plywood and OSB in the structural category, and hardboard and 
particleboard in the nonstructural category. Single layer floor panels were plywood 83% of the time, 
OSB 13% and other nonstructural panels 4%. For multilayer subfloors, plywood accounted for 88%, 
OSB 5% and other panels 7%. Plywood accounted for 51%, OSB for 11% and other panels for 38% of 
the panel underlayment. 

Stairways were present in 82% of the buildings, and averaged 47 sq. ft. 3/8" basis of structural and 
nonstructural panels per stairway. 

Total panel usage for multifamily floor systems is shown in the table below. 

PANEL PRODUCTS USED FOR MULTIFAMILY FLOOR SYSTEMS, 1988 
(Million Sq. ft., 3/8" basis) 

WALL SYSTEMS 

Results of this study indicate that 40% of multifamily units built in 1988 used structural panel wall 
sheathing, and 19% used structural panel siding. Nonstructural panel sheathing was used in 11% of the 
units, and 13% used nonstructural siding. The average sheathing usage rate was 893 sq. ft., 3/8" basis 
per using unit, while the average siding rate was 1,145 sq. ft. on a 3/8" basis. Sheathing averaged 7/16" 
while siding averaged 9/16" in thickness. 

The table below shows panel usage in wall systems. 

PANEL PRODUCTS USED IN MULTIFAMILY WALL SYSTEMS, 1988 
(Million Sq. ft., 3/8" basis) 
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ROOF SYSTEMS 

Panel usage in roof systems includes that used for the basic roof deck plus materials used for soffits and 
fascia. The average use per unit is a reflection of whether the unit is in a one, two or three plus story 
building, with the average usage rate in total and per sq. ft. decreasing with increasing numbers of 
stories. 

Ninety-two percent of all units had structural panels in the roof system for decking, and 3% had 
nonstructural panels. Ninety-three percent of all units had fascia and/or soffits, with 43% of these using 
structural and nonstructural panels for those applications. The average usage rate per unit was 1,027 sq. 
ft. 3/8" basis for decking, and 120 sq. ft. 3/8" basis for fascia and soffit use. The table below shows the 
volume of panel use during 1988. 

PANEL PRODUCTS USED IN MULTIFAMILY ROOF SYSTEMS, 1988 
(Million Sq. ft., 3/8" basis) 

GARAGES, CARPORTS, PORCHES AND DECKS 

Garages and carports, and porches and decks are another important application for structural and 
nonstructural panels. One third of the units built in 1988 had a garage or carport and nearly one-third 
had a porch or deck. Panels were used in 97% of the garage or carport construction, and in 31% of the 
porches or decks. 

The weighted average panel use for a garage or carport was 738 sq. ft. per car. When panels were used 
for porches or decks, the usage rate was 48 sq. ft. per use. Total panel use for garages, carports, porches 
and decks is shown in the table below. 

PANEL PRODUCTS USED FOR GARAGES, CARPORTS, PORCHES AND DECKS, 1988 
(Million Sq. ft., 3/8" basis) 
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MILLWORK AND MISCELLANEOUS USES 

In 1988, an estimated 310 million sq. ft., 3/8" basis of panel products were used for millwork and 
miscellaneous interior uses in new multifamily houses, with 92% (285 million sq. ft.) of these panels 
being nonstructural. Appendix A details panel use for these applications. 

TOTAL PANEL USE, ALL MULTIFAMILY APPLICATIONS 

Excluding millwork and miscellaneous applications, panel use in new multifamily construction totaled 
1,605 million sq. ft., 3/8" basis in 1988, averaging 3,607 sq. ft. per unit. Nearly 86% of the total 
volume, 1,380 million sq. ft., was structural panels, with the remaining 14% being nonstructural panels. 
Average structural panel use per unit was 3,100 sq. ft., 3/8" basis, and nonstructural panels averaged 507 
sq. ft. With millwork included, total use increases to 1,915 million sq. ft., 3/8" basis, with structural 
panel use accounting for 73% of total use. The following table summarizes panel use by type and 
application, in multifamily housing. 

PANEL PRODUCTS USED IN MULTIFAMILY HOUSING. 1988 

(Million Sq. ft., 3/8" basis) 


PANELS USED PER UNIT AND PER SQUARE FOOT OF FLOOR AREA 

FOR NEW MULTIFAMILY HOUSING, 1988 


(Sq. ft., 3/8" basis) 
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TOTAL PANEL USE NEW RESIDENTIAL CONSTRUCTION 

Excluding millwork, more than 12.5 billion sq. ft., 3/8 basis of panels were used in 1988 for new 
residential construction. Of this, nearly 10.5 billion sq. ft. (84%) were structural panels. The remaining 
2.0 billion sq. ft. were nonstructural panels. 

Panel use per unit  was 8,186 sq. ft., 3/8" basis, of which 6,838 sq. ft. were structural panels. When 
millwork and miscellaneous uses are added, total usage increases to nearly 14.3 billion sq. ft., 3/8" 
basis. The percentage of total accounted for by structural panels. however, decreases to 74% as 
millwork is primarily manufactured with nonstructural panels. 

The following table reports total structural and nonstructural panel use, and use per unit for single and 
multifamily residential construction in 1988. It also reports structural panel use and use per unit in 
1976. 

PANEL USE IN NEW RESIDENTIAL CONSTRUCTION, 1976 AND 1988 
Panel Use in Million Sq. ft. 3/8" Basis 
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The structural panel use trend in single family houses is strongly upward, resulting from a combination 
of increasing unit size and greater use per unit. Between 1976 and 1988, single family usage increased 
51% per unit. There was a 17% increase in floor area, a major factor in increased wood use. Floor 
systems provided another major gain. This was partly from a higher share of two-story houses with 
wood upper floors, and partly from the use of thicker panels. The use of slab foundations actually 
increased from 36% of the single family units in 1976 to 42% in 1988, a factor which reduces the panel 
use potential. 

Multifamily usage declined 5% but the size of the average unit declined 12%. Here again, the greatest 
increase by application was in the floor systems. Thicker panels and multistory construction with wood 
upper floors helped achieve the gain in multifamily use per sq. ft. of floor area. 
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APPENDIXA 

MILLWORK AND MISCELLANEOUS USES 

New residential construction includes substantial volumes of lumber and panels in products which are 
installed in the structure, but have been manufactured elsewhere. Products like kitchen cabinets, doors. 
windows and trim are made in industrial plants and shipped to the job site in finished or semifinished 
form. As such, these wood products are usually accounted for in studies of wood use in manufacturing 
industries (For example. see McKeever and Martins 1983). Since these wood products are ultimately 
used in new residential construction, volume estimates are included here for completeness. Separate 
totals excluding and including millwork and miscellaneous uses were reported to help avoid double 
counting. 

The survey for this study gathered a fair amount of detail on the incidence of use of premanufactured 
products in single family housing. There was also some information. hut in less detail, for multifamily 
usage. The volume of wood used for these premanufactured products was gathered partially from the 
study. and partially from a relatively limited number of observations taken outside of the study proper. 

It is hoped that a detailed study of industrial uses of wood will be conducted in the near future to permit 
validating and updating of these results. In the meantime, the data are being presented as a guide to the 
amount of wood used in premanufactured products that are incorporated into new residential 
construction. These data should be expected to undergo revision as better data become available. 

The data are presented first for single family houses, and then for multifamily units. Detailed 
explanations of the procedures used to develop wood consumption estimates are presented for millwork 
by primary areas of use identified in this study doors, windows, mouldings, shelving, cabinets, 
counter tops, interior wall coverings, roof coverings, and garage doors. Similar procedures were used 
for single family and multifamily millwork, so the description is shown only once, with the single 
family analysis. 

SINGLEFAMILY MILLWORK AND MISCELLANEOUS USES 

DOORS 

Nearly 20 million doors were used in new single family houses built in 1988. Eighteen percent of these 
were exterior doors; 82% were interior doors. Exterior doors differ from interior doors in that they tend 
to be larger thicker and usually have a solid rather than a hollow core. For these reasons, estimates of 
wood products use in exterior doors were made separately from estimates for interior doors. 
Descriptions of the procedures used for each follow. 

Exterior Doors 

There were nearly 3.6 million exterior doors used in new single family construction during 1988. The 
typical house had 3.3 exterior doors, excluding garage doors. Of these, 41% were wood. Sliding glass 
doors and steel doors accounted for the balance. 
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Two types of wood doors were used; flush doors which accounted for 86% of all wood exterior doors, 
and wood panel doors which accounted for the remaining 14%. The calculations for wood use assumed 
the typical exterior door to be 3' x 6'8" x 1-3/4". Flush doors can be either hollow core or solid core. 
Hollow core exterior doors were used an estimated 25% of the time, solid core doors 75%. The average 
hollow core exterior door used 14.2 bd. ft. of lumber, 1.3 sq. ft., 3/8" basis of softwood plywood and 
36.0 sq. ft., 1/8" basis of hardwood plywood. 

The solid core door averaged 1 1.7 bd. ft. of lumber, 1.3 sq. ft., 3/8" basis of softwood plywood, 36.0 sq. 
ft., 1/8" basis of hardwood plywood and 27.4 sq. ft. 3/4" basis of particleboard. The wood panel door 
used 33.0 bd. ft. of lumber. 

Materials for the door jambs and trim accounted for 14.4 bd. ft. of lumber. It was assumed that 33% of 
the nonwood doors had wood jambs and trim. 

Interior Doors 

There were 15,982,000 interior doors used in new single family construction during 1988. Nearly all of 
these (99%) were made from wood or wood products. 73% were classified as wood interior doors 
because they were made from either all lumber. or lumber and softwood or hardwood plywood; 26% 
were classified as hardboard interior doors because they were made with hardboard skins or panels and 
a lumber frame. Just 1% were nonwood doors. 

Of the 11,711,100 wood interior doors, 67% were flush doors and 33% panel doors. Hardboard doors 
were flush type in 77%, and panel type in 23% of the cases. 

To estimate interior wood door use, an average size of 2'4" x 6'8" x 1-3/8" was assumed. For the wood 
panel door, lumber use was estimated to be 20.7 bd. ft. For hardboard panel doors, lumber use was set 
at 15.2 bd. ft. with hardboard use at 32.8 sq. ft., 1/8" basis, for the panel inserts. 

Hollow core flush doors used an estimated 9.1 bd. ft. of lumber for the frame, and 10.4 sq. ft., 3/8" basis 
of panels, either softwood or hardwood plywood, or hardboard for the door skin. Solid core flush wood 
doors used 7.8 bd. ft. of lumber, 10.4 sq. ft., 3/8" basis of panels for the door skin, and 15.7 sq. ft., 3/4" 
basis of particleboard for the core. 

Wood door jambs and stops for interior doors was estimated at 7.8 bd. ft. per opening for all openings. 
This calculation does not include trim mouldings that frame the door opening. These mouldings are 
estimated separately later in this appendix. 

The following table shows the number of doors used in new single family housing in 1988, by type, and 
the amounts of wood products used in each. 

49 




NUMBER AND WOOD PRODUCTS USED FOR SINGLE FAMILY DOORS, 1988 


Garage doors 

An estimated 1,641 thousand parking spaces were built for new single family houses in 1988. Of these, 
1,506 thousand (92%) had wooden garage doors. Because most garages are two-car garages, a typical 7' 
x 16' two-car garage door was used to estimate wood products consumption. 

The volume used per two-car door was divided in half to arrive at a use per parking space. Garage door 
panels were lumber about 15%, hardboard 40%, and plywood 45% of the time. The plywood panels 
were about two-thirds hardwood plywood and one-third softwood plywood. 
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The table below shows the number of doors by type and the usage rate applied to each. 

LUMBER AND PANEL USE FOR WOOD GARAGE DOORS - 1988 

Total Usage for new residential garages during 1988 was estimated as follows: 

Lumber 41,720,000 bd. ft. 
Hardboard 83,076,000 sq. ft. 1/8" basis 
Hardwood plywood 44,070,000 sq. ft. 1/8" basis 
Softwood plywood 4,972,000 sq. ft. 3/8" basis 

WINDOWS 

New residential construction used 16,800,700 windows during 1988 for single family housing. Almost 
half of these were wood, with metal accounting for 44% and vinyl for 7%. Although vinyl windows 
often use wood as a substrate, no data were available to estimate the wood volumes used. Therefore, the 
estimates here are for wood windows only, and should be considered somewhat conservative in terms of 
total wood used in windows. 

The average wood window size was assumed to be 24"x48" with half in the double hung type and half 
in casements. Average wood use, including interior edging materials, was calculated to be 10.9 bd. ft. 
per window. 

Regional differences in window materials are evident from the incidence of use data collected in this 
study. Houses in the North region (Northeast and Midwest Bureau of the Census regions) are 
dominated by wood windows, with 69% of all windows being wood. In the South wood is 44%, and in 
the West wood has just a 32% share. Metal windows dominate the South (53%) and West (66%). 
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The table below shows wood use in windows. 

LUMBER USED FOR SINGLE FAMILY WINDOWS, BY REGION, 1988 

WOOD MOULDINGS 

Wood mouldings and trim are commonly used in new residential construction. The biggest competition 
to wood moulding is no moulding at all. If moulding is used, it is almost always wood. 

The survey provided information on the linear feel of moulding per sq. ft. of floor area. Conversion of 
linear feet of moulding to board feet of lumber was based on reported average widths for commonly 
used mouldings. Estimates of the board feet of moulding per square loot of floor area arc shown below. 

Bd. ft. per sq. ft. 
Application of floor area 

Base mouldings 0.046 
Window/door mouldings 0.031 
Other mouldings 0.021 

The lumber equivalent of wood moulding used in new single family houses in 1988 totaled 210 million 
bd. ft. This includes mouldings for door and window trim, for base along the floor, and for 
miscellaneous other applications. 

INTERIOR WOOD SHELVING 

Shelving is a common use for wood products. The study showed lumber to be the dominant shelving 
material, followed by particleboard and then by structural panels. Nonwood shelving is becoming more 
popular, and already accounts for more linear feet of than does structural panel shelving. It will be a 
major competitor to wood in the future. Metal wire storage systems arc being shown broadly in model 
homes, and seem to be catching the fancy of new home buyers. 
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The survey showed that the average house had 81 lineal feet of shelving. It was assumed that all 
shelving was 12" wide, and that lumber was 1",and particleboard and plywood were 3/4" thick. 

The use of wood products for shelving is summarized in the following table. 

WOOD PRODUCTS USED FOR SINGLE FAMILY SHELVING, 1988 

CABINETS AND COUNTER TOPS 

Cabinets and counter tops are commonly prebuilt before installation in new single family construction. 
The kitchens and bathrooms are the primary areas of installation. The typical new housing unit has 32 
lineal feet of base cabinets, and 25 lineal feet of wall cabinets. 

Estimates of material use for these cabinets and countertops are based on the measurement of several 
store model cabinets which may or may not be representative of all manufactured cabinets. The survey 
provided share of market information for the cabinet fronts but data for the box itself were not 
gathered. Therefore, it was assumed that cabinet boxes were made with particleboard machined to fit 
together with minimum wood bracing. Also, one decorative hardwood plywood side panel was 
allocated for each 6 feet of cabinets, and a hardwood plywood toe kick for base cabinets was used. 
Front framing was assumed to be all lumber. Cabinet door estimates were based on the shares shown in 
the survey results. 

Based on these assumptions, particleboard use may be somewhat overstated, while plywood and lumber 
use could be understated in the cabinet boxes. Unfortunately, without data to indicate the share of 
cabinet boxes made from materials other than particleboard, or the share with just a lumber frame 
instead of a box, it is not possible to improve on these estimates. Particleboard was used as the primary 
box material because it is currently the dominant material seen in model kitchens and other places where 
cabinets were being installed. 

Readers may estimate the volumes of other materials by using the following size data related to the 
cabinet box. For every lineal foot of base cabinet, there are 3 sq. ft. of box wall area. For every lineal 
foot of wall cabinet there are 2 sq. ft. of box wall area. This area does not include the cabinet front or 
door. 
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Counter tops are related to the base cabinets. Base cabinets are generally 24" deep, but the countertop 
overhangs by 1", and on a sizeable portion of countertops, there is a 3-1/2'' back splash. Based on these 
dimensions, there was a total counter top surface area of 76 million sq. ft. in 1988, or 2.25 sq. ft. per 
linear foot of cabinet. 

The following table shows wood materials used in cabinets and countertops based on the foregoing 
assumptions. 

LINEAR FEET AND WOOD PRODUCTS USED 

FOR SINGLE FAMILY CABINETS AND COUNTERTOPS, 1988 


FINISHED WOOD FLOORING 

Wood flooring was used in 24% of new single family houses built in 1988. Nearly 60 million bd. ft. 
were used, with 67% being strip flooring, and 33% parquet. 

The average volume used per house when finished wood flooring was present was 231 bd. ft., indicating 
that use was probably limited to one room and a hallway. 

INTERIOR WALL AND CEILING COVERINGS 

Less than 5% of the single family houses built in 1988 used wood products for the walls or ceilings. 
Total volume was estimated at about 45 million sq. ft. Hardwood and softwood lumber accounted for 
65% of the square footage (29 million bd. ft.). softwood plywood 18% (8 million sq. ft.). hardwood 
plywood 1.3% (6 million sq. ft.), and hardboard 4% (2 million sq. ft.). 
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SHAKE AND SHINGLE ROOFS 

Another small wood use in single family houses is for roofing shingles. This study showed that about 
10% of the new units built in 1988 had wooden shake or shingle roofs. 

A total volume of 307 million sq. ft. were purchased by builders to cover 254 million sq. ft. of roof 
area. This converts to nearly 267 million bd. ft. of lumber. 

TOTAL, MILLWORK AND MISCELLANEOUS MANUFACTURED WOOD PRODUCTS 

The table below summarizes the previously described wood product uses in single family housing. 

WOOD PRODUCTS USED FOR SINGLE FAMILY MILLWORK 
AND MISCELLANEOUS USES, 1988 
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MULTIFAMILY MILLWORK AND MISCELLANEOUS USES 

A total of nearly 191 million bd. ft. of lumber, 25 million sq. ft., 3/8" basis of structural panels, and 285 
million sq. ft., 3/8" basis of nonstructural panels were used for millwork and miscellaneous uses in new 
multifamily residential construction in 1988. The following table summarizes wood products use for 
multifamily millwork and miscellaneous uses by application and type of wood product. 

WOOD PRODUCTS USED FOR MULTIFAMILY MILLWORK 
AND MISCELLANEOUS USES, 1988 

TOTAL RESIDENTIAL MILLWORK AND MISCELLANEOUS USES 

In 1988, an estimated 1,155 million bd. ft. of lumber, 94 million sq. ft., 3/8" basis of structural panels, 
and 1,674 million sq. ft., 3/8" basis of nonstructural panels were used in new residential construction for 
millwork and miscellaneous uses. Nonstructural panels included 672 million sq. ft., 1/8" basis of 
hardwood plywood, 264 million sq. ft., 1/8" basis of hardboard, and 681 million sq. ft., 3/4" basis of 
particleboard. The table which follows summarizes wood products use by type of building, and wood 
product. 
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WOOD PRODUCTS USED FOR NEW RESIDENTIAL MILLWORK 

AND MISCELLANEOUS USES, 1588 


Building Type Lumber 

Softwood 
Plywood 
(3/8") 

Nonstructural Panels 

Total 
(3/8") 

Hardwood 
Plywood 
(1/8") 

Hardboard 
(1/8") 

Particle
board 
(3/4") 

(million 
bd. ft.) (million sq. ft.) 

Single family 1,266 69 594 220 559 1,390 
Multifamily 191 25 78 44 123 285 

Total 1,457 94 672 264 682 1,675 

Hardwood vs Softwood Lumber 

A limited amount of data were gathered on the use of hardwood vs softwood lumber in the millwork 
sector of the study. Unfortunately, the data do not lend themselves to quantification. but may provide a 
useful indication of the major areas for hardwood applications. 

Doors and Windows 

Data on doors indicated 62% were softwood and 38% were hardwood, based on the door skin materials 
used. Added detail is shown in the table on page 50. Note that the door frames and material used in the 
core are most often softwood, regardless of the face materials. 

The survey did not collect data on species used for windows. However, it was observed that most 
premanufactured windows are made with pine cut stock. 

Mouldings 

The survey indicated 72% of the wood mouldings were softwood, and 28% hardwood. Total mouldings 
were estimated at 210 million bd. ft. 

Interior Walls and Ceilings 

Lumber used for wall and ceiling paneling was reported to be softwood in 55%, and hardwood in 45% 
of the applications. 

Kitchen Cabinets 

Cabinets were classed on the basis of the cabinet doors. It indicated that hardwood doors were used in 
89% and softwood in 11% of the cases. The cabinet box was usually particleboard or softwood 
plywood, but the front framing materials likely were in proportion to the door materials. 

Other 

The survey did not confirm, but suggested that most finished wood flooring was hardwood, most garage 
doors were softwood, and most shelving was softwood lumber. 
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APPENDIX B 

PROCEDURES 

The total volume of wood products used in new residential construction is dependent on the numbers, 
types, size and geographical distribution of the units built. The most significant factors are foundation 
type, number of stories, floor area, and whether attached or detached. 

The study was designed to use the U.S. Department of Commerce, Bureau of Census, data on numbers 
of units by type, size and geographic location. Separate surveys were used to determine the incidence of 
use for various wood products and to determine the volume of materials used per unit when a particular 
wood product was applied. 

The number of wood using units was derived by multiplying the incidence of use by the total units built, 
based on the Census data. Then the use factor per house was multiplied by the derived number of using 
houses to get the total volume consumed. 

In the cases of inadequate data to fill certain information cells, combinations of available related data 
were used to avoid gross unexplainable errors. Details of the procedures follow. 

HOUSINGCHARACTERISTICS 

The first set of data collected for this study was detailed information on the numbers of housing units 
built during 1988. This information was provided by the U.S. Department of Commerce, Bureau of 
Census, from a special tabulation of data contained in “Characteristics of New Housing: 1988” Report 
C25-88-13. 

DATA STRATIFICATION 

Data stratification was an integral part of this study. In order to hold the sample size to cost effective 
levels, building sectors were stratified according to the probable level of wood product use. Single 
family units use more wood per living unit than do multifamily units. This is a function of not only 
size, but also the use of common walls and roofs in multifamily structures. Larger units will use more 
wood than small ones. Units built with a basement or crawl space will use more wood than those built 
on concrete slabs. 

Multifamily units were not stratified beyond being classed as multifamily units. It was found that wood 
consumption rates per unit did not vary appreciably from region to region nor was there a great deal of 
variation in living unit size in buildings with comparable numbers of units. Therefore, national 
averages were used in the multifamily sector. 
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The single family data were stratified by region because there is substantial variation in regional 
construction characteristics. Particularly, there is a large difference between units with a concrete slab 
foundation, and those with a basement or crawl space foundation. Slab usage is a regional 
characteristic. 

There is also substantial size variation in single family housing, so stratification by size was 
accomplished, to reflect the differences in wood use between large houses and small houses. 

Story height is another area for potential variations in wood use per unit in the single family sector. 
This was the final area of data stratification used in the study. It was recognized that a two story house 
has less roof area than a one story house with the same floor area, thus would likely use less wood per 
sq. ft. 

It was felt that the study results would be less likely to be skewed by an atypical observation in the 
sample when the sample was stratified than if all the observations were bulked together. This system 
also has the advantage of providing a better estimating base in future analyses, since the Census data 
base typically is gathered to provide size, foundation type, story height, and regionality. 

Regarding regional data, the Census Northeast and Midwest regions were combined into the North 
region to permit more efficient data collection. The housing characteristics were found to be adequately 
similar (most had basements, and the one story-two story relationships were similar) to allow 
combination without distortion. 

INCIDENCE OF USE 

The second study segment was designed to determine how frequently wood products were used in each 
of the stratified sample cells. The incidence of use is defined as that share of the total units which 
utilize a selected wood product like lumber, plywood, or particleboard in a particular application. 

The primary areas of application were for floors, for walls, for roofs, and for garages, carports, porches 
or decks. Millwork use was also covered. 

To collect this information, a random sample of building contractors was selected by Dun & Bradstreet1 

from its building contractor list. Names were called systematically from this list by interviewers from 
Market Trends, A Research Company2 to complete a target number of interviews in each region, and 
for each building type and size needed to fill the sample cells. 

Approximately 1,200 single family units and 350 multifamily buildings with 12,500 units were covered 
in the final incidence of use sample. 

An example of the results of this procedure is shown in the following table for the North region usage of 
wood single and double floor systems. 

1 Dun & Bradstreet, Inc., 99 Church St., New York, N.Y. 

2 Market Trends, A Research Company, 14711 N.E. 29th Place, Suite 101, Bellevue, WA. 98007 
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INCIDENCE OF USE OF THE NUMBER OF FLOOR LAYERS 

IN NEW SINGLE FAMILY HOUSES IN THE NORTH - 1988 


WOOD USE FACTORS 

The third survey element was the development of wood consumption factors for the various wood 
products used in the various applications. The quantity was developed as use per sq. ft. of floor area 
initially. In the case of garages and carports, the factor was developed as use per parking space. 

The data for calculating wood use was gathered primarily from a personal interview survey conducted 
by field men of the Wood Products Promotion Council member Associations. The calls were made at 
random on builders to determine the volumes of wood products being used on current construction 
projects. Targets were established to balance the data collection for units in each of the survey cells. 

Actual building plans and specifications were also collected for material take-offs by Bottom Line 
Construction Services3, a professional building cost estimator. This procedure augmented the materials 
use data gathered in the other surveys. 

3 Bottom Line Construction Services, 6835 Topaz Dr. S.W., Tacoma, WA 98498 
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The following table shows an example of the wood use factors for lumber and panels in single family 
housing for floor decking in the North region. Note that lumber use factors for floor decks in two story 
slab houses are about half those for two story crawl space or basement houses. This is because the slab 
houses do not have a first story wood floor system. Panel use factors are less than half because the 
second level floor decks are generally thinner than the first floor decks in the North region. 

WOOD USE FACTORS FOR SINGLE LAYER FLOOR DECKING IN 
NEW SINGLE FAMILY HOUSES IN THE NORTH - 1988 

WOOD USE CALCULATION 

The wood use calculation consisted of taking the incidence of use to arrive at a share of the total units in 
a stratum which used a paticular wood product. This number of units was multiplied by the use per 
unit to arrive at a total product use in the application. The totals for each application were summed to 
arrive at total wood use. 

Where the incidence of use data were judged inadequate, either by limited use reported, or by 
insufficient observations. available data were combined to arrive at a judgmental result. 
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The following table provides an example of the basic procedure. 

LUMBER USED FOR SINGLE FAMILY FLOOR DECKING IN THE NORTH - 1988 

Similar calculations were made for each major application by region and by housing type for lumber 
and for panels. Data for single family and multifamily houses by region are summarized in the tables 
included in Appendix C. 

INSUFFICIENT DATA 

The extensive level of stratification led to insufficient data in some data cells. To minimize the effect of 
this missing data on overall wood use estimates, data cells were combined, or overall averages were 
used. For example, missing roof system data were estimated by combining observations for the various 
foundation types since the type of foundation probably has little impact on the structure of the roof. 
Similarly, floor data were developed by combining information on one and two story houses of the 
same foundation type. 

In addition, outside data were used in several instances to confirm the reliability of the report data. 

The report discussion section provides additional information on these procedures 
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RELIABILITY OF RESULTS 

Although the study was designed using accepted sampling procedures, no formal tests of statistical 
reliability were made on the incidence of use, or the wood use factor data. Statistical reliability of the 
housing completions data was assured by the U.S. Department of Commerce, Bureau of Census. 

Results of the study were checked for reasonableness against production information from government 
and trade association sources. Past industry studies were also referenced, and special reviews were 
conducted by industry experts. 

As a result of these checks, it is concluded that the study accurately reflects the use of wood products in 
new residential construction for the year 1988. 
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APPENDIX C 
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Table C-1.--Characteristics of new housing units built 
in the United States, by type of unit and region, 1988 

Census Data on Total Single Family 
Housing Volume and Floor Area by Region 

1988 
(Millions of Units) 
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Table C-2.--Wood products used in new residential construction in the United States, by type of structure, 
application and wood product, 1988 
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Table C-2.--Wood products used in new residential construction in the United States, by type of structure, 
application and wood product, 1988--cont. 
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Table C-3.--Lumber used in new single family residential construction in the United States, by region and application, 1988 
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Table C-4.--Panel products used in new single family residential construction in the United States, by region and 
application, 1988 
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Table C-4.--Panel products used in new single family residential construction in the United States, by region and 
application, 1988--cont. 
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Table C-5.--Lumber used in new multifamily 
residential construction in the United States, 
by application, 1988 
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Table C-6.--Panel products used in new multifamily construction in the United States, by application, 1988 
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