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ABSTRACT

Estimates of the use of new and
recycled wood naterials by the US
pall et industry are presented. The

i ndustry (including SICs 2441, 2448,
2449) consurmed 4.74 billion board feet
of solid hardwoods and 2.15 billion
board feet of solid softwoods in
1992. The nost comon i ndi vi dual

har dwood species were oak and

yel | ow popl ar. Douglas-fir and
southern yell ow pine were the nost
comonly used softwoods.
Approximately 65.8 nillion pallets
(containing an estimated 1.03 billion
board feet) were received for
recycling in 1992 by firns included
in SIC 2448. O this total, 912
mllion board feet were used again in
a pallet. The unlagged industry
recycling rate for pallets was

estimated at 13 percent in 1992 and
16 percent in 1993.

| NTRODUCTI ON

Interest in pallet recycling has

increased dramatically in recent
years. Several factors have
contributed to this trend.

i ncreased awareness of the
environnent and activities that

affect the environnent have caused a
previously unconcerned public to
question the use of new wood for
pal l ets. Pallet producers, concerned
with the availability and price of

mat eri al s, have begun to | ook at used
pallets as a raw nateri al

opportunity. Pallet users have
turned to recycled pallets as a way

First,

to decrease their product handling
costs. Finally, waste disposal costs
are significant and increasing

by
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attention is being paid to reducing
the growing solid waste stream

in conjunction with | ow
have resulted in
The National Woden

These trends,
barriers to entry,
i ndustry growth
Pal | et and Container Association
(NWPCA) reports that pallet recycling
is now the nost profitable sector of
the pallet industry and new pall et
producers continue to enter the
recycled narket. At |east two

associ ations (NWPCA and the

I nternational Association of Pallet
Recycl ers) represent the interests of
pall et recyclers and quality
standards for pallet repair have been
devel oped. An article in Pallet
Enterprise (Brindley 1993) reported
that pallet recyclers are generally
optimstic concerning the future
growh of their industry.

In spite of this interest and
activity, we found that good
estimates of the volunes of new and
recycled nmaterials used by the

i ndustry were not avail able.
Consequently, the Center for Forest
Products Marketing at Virginia Tech,
in collaboration with the Southern
Research Station of the U S. D A
Forest Service, began tracking wood
use in the industry. W have been
tracking the use of new wood nateri al

by the pallet and container industry
annual ly since 1991. CQur first study
of recycling in the pallet industry

covered 1992.

This paper presents the results of
our study of wood materials (both new
and used) utilized by the pallet and



cont ai ner
initial

i ndustry in 1992 and
findings concerning use in
1993. W begin by discussing the use
of new wood nmaterials as this
information helps to frame the

di scussion of recycling. W do not
explain the nmethods used to arrive at
our estimtes. However, we would be
pl eased to provide this information
to interested readers

RESULTS
The Use of New Whod Material s

We estimate that firms in the U 'S
wood pal l et and container industry
(Standard Industrial C assifications
2441, 2448, 2449) used 4.74 billion
board feet of solid hardwoods in
1992. Lunber and cants accounted
for 3.96 billion board feet (83.4% of
the total) and the remining vol ume
consi sted of pallet parts and shook.
Total U.S. hardwood | umber production
in 1992 has been estinated at 9.8
billion board feet (Pease et al

1994). Using this figure, the pallet
i ndustry consuned a vol une of

har dwood equal to approximately 48
percent of total hardwood | unber
production in 1992.

The pallet industry also uses

consi derabl e volunmes of solid

sof twoods. We estinmate that
consunption was 2.15 billion board
feet in 1992. Mst (75.4% of this
use was in the formof |unber and
cants rather than pallet parts or
shook. It will cone as no surprise
to learn that pallets and containers
are not a large part of the narket
for softwoods. Wth estimted total
U.S. production of softwood | unber
estimated at 34.5 billion board feet
in 1992 (Pease et al. 1994), the
pal |l et and container industry
accounts for slightly nore than 6
percent of production.

In addition to vol unes, we

i nvestigated the species of solid
wood used by the industry. We found
t hat oak made up the | argest portion
of hardwood used by the industry
during 1992 at 39.6 percent of the
total (Figure 1). The general
category of mixed hardwoods

(har dwoods used wi thout segregation
by species) was also large at 33.4
percent of total use. Yell ow poplar
use was 12.7 percent of the total and
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al der accounted for 7.6 percent.
Solid softwood use was dom nated by
southern pine (39.7% of tota

sof twood vol ume) and Dougl as-fir
(28.8% . The remaining volume of
sof twods used by the industry was

split anmong several species including
i nported radiata pine.

The industry uses wood panel products
in addition to solid wood. Wile

much of this use is for containers
panel -deck pallets are al so produced.
The maj or panel products used by the
i ndustry are softwood plywood and (to
a |l esser extent) oriented strandboard
and hardwood plywood. We estimate
that the industry used 169 nillion
square feet of softwood plywood, 20
mllion square feet of oriented
strandboard, and 16 nillion square
feet of hardwood plywood in 1992.

Many firnms utilized a variety of
materials to satisfy their customers’
pal | et and container needs in 1992
Har dwood | unber or cants were used by
66 percent of the firms in the

i ndustry and softwood | umber or cants
were used by 59 percent. Softwood

pl ywood was used by 39 percent of the
firms and oriented strandboard by 13
percent. Hardwood plywod was used
by only 3 percent of the firms in
1992.

The Use of Recycled Mterial

As mentioned, recycling has beconme a
significant part of the pallet
business. In fact we estimate that
44 percent of U. S. pallet

manuf acturers (SIC 2448) were involved
in recycling during 1992. These
firms received 65.8 nillion pallets
(containing an estimated 1.03 billion
board feet of wood) for recycling
during 1992. O this total, 912
mllion board feet were used again in
a pallet

The nmpost common pal l et received for
recycling was the nultiple-use
grocery (GVA) type (61.3% of the
pal l ets received). O her types of
mul tipl e-use pallets accounted for
23.2 percent of the total and

singl e-use pallets (also called
[imted-use) accounted for 14.3
percent (Figure 2).



An inmportant goal of our study was to
deternmine how the pallets received by
recyclers were utilized. We found
that alnost 15 percent (14.9% to be
exact) were inspected, found not to
need repair, and resold.

Technically, this may be reuse rather
than recycling. Regardless of the
term this activity prevented the
pal l et from becoming an imediate

di sposal problem and hel ped to reduce
the need for new wood pallets.

The largest proportion of pallets
received for recycling (62.3% were
repaired and reused. Some pallets
(14.0% were un-nailed (disassenbled)
and 7.6 percent went directly to the
grinder or chipper.

The reason pallets are disassenbled
is to allow the parts to be reused
Consequently, it is not surprising
that 82.5 percent (by volune) of

di sassenbl ed pallet parts were used
to rebuild pallets in 1992. Another
10.2 percent were apparently unusable
and were ground, chipped, hogged, or
ot herwi se reduced to particles.

O her uses of disassenbled parts
accounted for 7.2 percent of the
total vol une.

We estimate that 91.5 million board
feet of pallet material was ground by
the industry in 1992. Mrkets for
this material were quite diverse

The largest portion (53.1% was used
directly as fuel, 12.3 percent was
used as mulch, and 5.8 percent was
used as bedding. This |eaves 28.8

percent of the wood volume in the
ot her category. A small amount of
this material was landfilled

However, nost was used in ways that
included furnish (for particleboard,
hardboard, paper, and nol ded wood
products), pellets for wood stoves,
soi | amendnents, and conpost. Figure
3 provides informati on concerning the
use of ground pallet material in the
various regions of the United States.

Trends in the Use of New and Recycled
Material s

Since we have data representing only
a limted nunber of years, it nmay be
too early to begin to speak of
trends. However, we have seen sone
changes that are worth watching.
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The use of new solid wood materials
by the industry changed little from
1992 to 1993. The findings of our
study concerning wood use by the
pal l et industry during 1993 suggest
that the use of both solid hardwods
and solid softwoods increased by |ess
than 2 percent. This relatively
smal |l increase in the use of new

solid wood may be attributed, at
least in part, to pallet recycling
activity. In 1992, firms predicted

increases in solid wood use of 6 to 8
percent over the following two years.
However, This increase does not
appear to be occurring.

In 1992, pallet and container

manuf acturers predicted decreased use
of oriented strandboard and this
change does appear to be taking

pl ace. Use of OSB in 1993 was down
by approximately 9 percent as
conpared to 1992. The use of

sof twod plywood increased during
this period.

The initial results of our 1993 study
al so suggest changes in the use of

recycled materials. Perhaps the nost
significant is a 27 percent increase
in the number of pallets received for
recycling (to 83.32 nillion pallets in

1993). While the nunmber of pallets
i ncreased, the percentage of new
pal I et manufacturers involved in

recycling remai ned unchanged at
percent. This finding
anecdot al evi dence that
| arger number of firns involved in
pal l et recycling, suggests that
gromh in the nunmber of recyclers has
occurred outside of the traditional
industry (i.e. , SIC 2448).

The volume of wood contained in the
pal lets received for recycling in
1993 increased by 20 percent over
1992. Conparing this figure to the
change in the nunber of pallets (27%
suggests changes in the mx of
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along with
i ndi cates a

pallets received. In fact, we found
that single-use pallets were a |arger
percentage of the total nunber

received in 1993 than they were in
1992 (17.9% versus 14.3% . Denmand
for used pallets has becone strong in
some markets, resulting in firns
accepting lower quality pallets in
order to obtain the raw materials
(i.e., wused pallets) they need



In general, pallet utilization
(percent repaired, percent un-

nai |l ed, percent ground, etc.) changed
little from 1992 to 1993. A slightly
| arger percentage of pallets were un-
nailed in 1993 and the un- nailed
parts were nore |likely to be ground.
This finding may be, in part, a
result of the changes in pallet types
nentioned above. Changes were found in
the marketing of ground pall et

material. Pallet recyclers are
beconmi ng nmore successful at finding
mar kets for this product. Results

for 1993 indicate a drop of over 10
percent in the use of ground pall et
material for fuel as conpared to

1992. During the sane period,

i ncreased anounts of ground nateri al
were marketed as beddi ng and nul ch.
In our 1993 study, we added a
category for marketing ground
material as furnish for wood- based
products such as particl eboard,
hardboard, and paper (this use was
reported under the other category
the 1992 study). Al npst 22 percent
of ground pallet material went to
this market in 1993.

in

Conparisons to Qther Materials

Solid wood accounts for 6.3 percent

of the municipal solid waste stream
(defined as waste from residenti al
comercial, institutional, and

i ndustrial sources) by weight and
approximately 6.8 percent by vol une
(U.S. Environnental Protection Agency
1992). As such, it is interesting to
conpare the rate of recycling for
wood and wood products to those of
other materials.

Recovery of nunicipal solid waste
(all materials) was approximtely 17
percent in 1990 and was predicted to
reach 20 to 30 percent by 1995 (U. S
Environnental Protection Agency
1992). However, recovery varies by
mat eri al; recovery of alum num was
estimated at 38.1 percent while
recovery of plastics was estinmated at

2.2 percent. Solid wood recovery was
estimated at 3.2 percent. In
conparison, our data indicate that

wood in pallets was recovered by the
industry at an unlagged rate of
approximately 13 percent in 1992 and
16 percent in 1993. Total wood
recovery from pallets was undoubtedly
greater for reasons described bel ow.
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STUDY LI M TATI ONS

It is inportant to note that the
results presented in this paper
represent wood naterial use only
within the pallet and contai ner

i ndustry. Wen speaki ng of new wood
materials, this incul des
establishnents in Standard |ndustrial

Classifications 2448 (Wod Pallets
and Skids), 2449 (Wod Containers,
Not El sewhere C assified) , and 2441
(Nailed and Lock Corner Wod Boxes
and Shook) The results concerning
pall et recycling are further linmted
to only manufacturers of pallets and
skids (SIC 2448). This latter
l[imtation was used because firns

primarily involved in pallet
recycling are classified under SIC
2448 and because initial

i nvestigations indicated that very

little pallet recycling was conducted
by firms in SIC 2449 or SIC 2441.

Because sone pallet recycling and
reuse takes place outside of the
pal |l et and contai ner industry the
results should not be interpreted as
representing all of the pallet
recycling taking place in the United
States. For exanple, pallet users
may have in-house repair/recycling
operations and some |landfills grind
pallets so that the wood can be
reused. In addition, firms that
conduct a considerable anmount of
pall et repair may report their

busi ness under an SIC ot her than
2448. This study does not cover
pallet recycling in these situations
and was not designed to cover such
diverse activity. However, pallet
recycling and reuse by landfills is
the subject of a study currently
underway at Virginia Tech in
conjunction with the U S.D. A Forest
Servi ce.

ENDNOTES

1. For brevity, the termrecycling
is used in this paper to designate
those activities that result in the
reuse of a pallet or the wood in a
pall et. These activities include

i nspection and reuse; repair and
reuse; chipping for rulch, aninmal
beddi ng, and furnish; and use as
fuel. Activities that result in no
useful output (e.g., landfilling,
burning wi thout capturing the energy)
are excl uded



Figure 1. Estimated Hardwood Lumber, Cant, Part,
and Shook Use for Pallets and Containers
by Species: 1992

12.7%

39.6%

B Oak H Yellow-Poplar
8 Alder B Basswood/Aspen/Cottonwood
Mixed Hardwoods W Other Hardwoods




Figure 2. Types of Pallets Received for Recycling by
the Pallet and Container Industry: 1992

1.2% 14.3%

B Multiple-Use Grocery B Other ESingle-Use W Other Multiple-Use




Figure 3. Use of Ground Pallet Material by
Region of the United States.
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