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Abstract
A mail survey of all identified roundwood purchasers in Pennsylvania was conducted in 2004 to quantify the roundwood

purchasing industry in terms of roundwood volume, origin, destination, roundwood type, and species of 2003 purchases. An
adjusted response rate of 50 percent was obtained from the estimated overall population of 334 Pennsylvania roundwood
purchasers. Pennsylvania's total roundwood purchase volume in 2003 was estimated at 1.266 BBF, of which 22 percent
(284 MMBF) was imported from surrounding states. Pennsylvania roundwood purchasers' imports from surrounding states in
2003 were approximately 4 times greater than their import volumes in 1988, and their exports to surrounding states and other
countries of 67 MlvfBF increased 29 percent since the 19S8 study by Wharton and Bearer (1994). Of Pennsylvania's total
roundwood purchase volume, 982 :MMBF was harvested from within the state; 22 percent of this volume originated in the
Allegheny inventory region. Pennsylvania's roundwood purchases were 61 percent sawlogs, 29 percent pulpwood, and
10 percent veneer. The greatest percentage ofPennsylvania roundwood purchases were in red and white oak (35%), followed by
hard and soft maple (18%), and black cherry (13%). Eighty-seven percent ofPennsylvania's roundwood purchase volume came
from ongoing forestry operations. The results of this study provide the removal volumes for the USDA Forest Service Timber
Product Output database, which is part of the Forest Inventory and Analysis program. The study also presents key information
characterizing roundwood removals, purchases, and flows into and out of the nation's #1 hardwood lumber producipg_ state.

PennSYlVania's forest products industry currently sup­
ports nearly 100,000 employees and contributes over 11 bil­
lion dollars to the state's economy on an annual basis (DCNR
2004, Strauss et al. 2007). Despite the hardwood industry's
economic importance, the most recent comprehensive study
examining Pennsylvania's roundwood purchases was con­
ducted by Wharton and Bearer (1994) in 1988.

The hardwood roundwood purchasing industry is complex
and diffuse; thus collecting accurate data on this industry is
difficult (Luppold 1995, Bowe et al. 2001). The roundwood
purchasing industry is comprised of primary wood-using
mills, which vary widely both within and among states by fac­
tors such as size, production type, and capacity (Luppold
1995). Pennsylvania's hardwood industry is further compli­
cated by distinctions between national and international
markets; thus encouraging product partition and increased
merchandising to meet these competing market demands
(Luppold 1995, Luppold and Baumgras 1995).

Pennsylvania is unique in several facets when compared to
other states in the eastern hardwood region. According to
Luppold (1995), in 1991 Pennsylvania had more hardwood

sawmills than any other state (578), and had a relatively low
average sawmill size (1.78 MMBF), excluding mills that
produced fewer than 100,000 BF or were deemed new or in­
active. In addition, Pennsylvania contains the largest volume
ofhardwood sawtimber and, according to estimates, produces
more hardwood lumber than any other state (Smith et al.
2003). The distinct arrangement of species diversity, quality,
and timber volume makes Pennsylvania an exceptionally im­
portant player in the hardwood industry (Strauss et al. 2000).
The bulk of Pennsylvania's hardwood growing stock is
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Figure 1. - Forest inventory regions of Pennsylvania.

Figure 2. - Ecoregions of Pennsylvania by section and prov­
ince (McWilliams et al. 2004).

Study objectives
The primary objective ofthis study is to analyze roundwood

receipts from Pennsylvania's roundwood purchasers in terms
of volume, origin, destination, roundwood type, and species.
Origin and destination are first examined by analyzing import
and export of Pennsylvania's roundwood purchase volume.
The origin of Pennsylvania roundwood purchases is exam­
ined by region of harvest within the state and by whether
purchases are from terminal cuts [land that is deforested and
put to commercial use (e.g., buildings, new highways), indus­
trial use (e.g., mills, factories), or private use (e.g., farm­
lands)] vs. ongoing forest operations [land that remains for­
ested]. The relationship between species composition of
roundwood purchases and the regional location of respon­
dents is also examined.

This study provided the roundwood removal and use infor­
mation for Pennsylvania's contribution to the USDA Forest

North-central

found (Marquis 1998). The southern ecoregions of Pennsyl­
vania are the most appropriate habitat for yellow-poplar,
which is generally found in valleys and stream bottoms as
well as on moistslopes (Olson 1969). Luppold found that re­
gional changes in lumber production in Pennsylvania were
influenced by regional changes in species composition in
combination with variations of interspecies pricing (Luppold
and Bumgardner 2004). Accordingly, regional characteriza­
tion is also useful for the analysis of regional differences in
Pennsylvania's roundwood purchasing industry. This study
provides important baseline data on roundwood removals as
changing markets continue to impact harvest operations
across the United States.

Western

sawtimber-sized and much of the timber is therefore suitable
for lumber and veneer production (Pennsylvania HDC 2000).
Pennsylvania is known internationally for its quality hard­
woods. In 2001, Pennsylvania was second in the nation in
international export sales of hardwood logs (PDA 2004).

Pennsylvania roundwood origins, 1988
The last roundwood use study in Pennsylvania was done

in 1988 by Wharton and Bearer (1994), who determined
that Pennsylvania's total roundwood purchase volume was
1.450 BBF by more than 1,500 firms. Pennsylvania was a
net importer of roundwood in 1988, as the state imported
11.3 mill!on cubic feet (mmfr') (68 MMBF), and exported
8.7 mmfr' (52 MMBF) in 1988 (Wharton and Bearer 1994).
Most of the imported roundwood originated in Maryland
(35%) and New York (30%) (Wharton and Bearer 1994). An
estimated 22 MMBF (43%) of Pennsylvania's exported
roundwood volume went to Ohio, an additional 12.5 MMBF
(24%) was sent to Canada, and the remaining percentage went
to several other surrounding states in 1988 (Wharton and
Bearer 1994).

In 1988,39 percent (417 MMBF) ofthe roundwood volume
harvested in Pennsylvania (1082 MMBF) originated in the
North-central region (this region was later split into two
inventory regions: the Allegheny and the North-central; see
Fig. 1) (Wharton and Bearer 1994). The Western and South­
central regions were the next most heavily harvested, provid­
ing 17 percent and 18 percent of the roundwood volume,
respectively (Wharton and Bearer 1994). [NOTE: Wharton
and Bearer did not include pulpwood harvests in their regional"
analysis of Pennsylvania.]

Regions of Pennsylvania
The USDA Forest Service Forest Inventory and Analysis

(FIA) program has been conducting periodic forest invento­
ries in Pennsylvania since the 1950s. In 2000, the FIA imple­
mented a continual inventorying and monitoring system and
created the eight inventory regions shown in Figure 1
(McWilliams et al. 2004). These subdivisions were supple­
mented by the state's breakdown ofdifferent ecoregions at the
county level that helped to facilitate the characterization of
Pennsylvania's diverse forests. Ecoregions correspond with
natural phenomena that create forest composition, structure,
and function (McWillia~s et al. 2004) (Fig. 2).

Pennsylvania's ecoregions differ due to their location rele­
vant to the Warm and Hot Continental Division (bold line),
and the line of glaciation (dashed line) that is located across
the Northern Tier of the state (Fig. 2) (MeWilliams et al.
2004). Landscape features such as the Appalachian Moun­
tains and the Allegheny Plateau lend to Pennsylvania's differ­
ent species compositions and forest types (McWilliams
et al. 2004). The Central Appalachian Broadleaf Forest­
Coniferous Forest-Meadow Province of the Appalachian
Mountains has long been dominated by oak (Quercus sp.),
yellow-poplar tLiriodendron tulipifera), and black cherry
(Pinus serotina); however selective cuttings and competitive
factors have led to a greater abundance of maple iAcer sp.),
American beech (Fagus grandifoliai, and American bass­
wood (Tilia americana) (Schuler 2004). The best develop­
ment for black cherry originates on the Allegheny Plateau and
the Allegheny Mountain (part ofthe Appalachian Mountains)
sections of Pennsylvania (also New York, Maryland, and
West Virginia) where the black cherry-maple forest type is

20 MAY 2008



Table 1. - Follow-up nonresponse phone calls performed by SIC code, volume, and employee size.

Total calls! Numberof Number of
Calllist type # firms Unavailable Available non-purchasers purchasers

Obscure" firms 69/69 10 59 39 20

Largefirms" 54/54 10 44 18 26

Smallfirms 31/300 c 31 18 13

Total 154/423 20 134 75 59

·Obscureis definedas any facility that doesnot have SIC code 2421 (non-sawmills).
bLarge firmspurchased greater thanor equalto 2 MMBF or greaterthan or equalto 20 employees.
"Ihese 31 calls represented a systematicsample(with a random start)of the 300 smallfirms(<2 MMBF and <20 employees).

Number(andpercent)
of responding purchasers

(aftercalls)

7 (35.0%)

10(38.5%)

7 (53.8%)

24 (40.7%)

Service's Timber Product Output database, which is part of
the Forest Inventory and Analysis program (MeWilliams et al.
2007). 'Results have also been utilized by The Pennsylvania
Small Diameter Task Force, commissioned by the Common­
wealth's Secretary of Agriculture. This Task Force explores
various management and utilization alternatives for small­
diameter trees (Ray 2007). Similar initiatives in other states
would benefit from comparable roundwood harvest data to
better respond to market demands, including alternative en­
ergy (The Nature Conservancy 2004, USDA Forest Service
2006).

Methods
Sample frame

Inthe winter of2003 to 2004, a sample frame ofall potential
roundwood purchasers in Pennsylvania was developed.
Roundwood purchasers include any Pennsylvania fum or bro­
ker that bought roundwood (sawlogs, veneer logs, and pulp­
wood) from Pennsylvania and adjoining states in 2003. The
following sources were utilized: Harris Pennsylvania Indus­
trial Directory (2002 to 2004); Pennsylvania Forest Products
Association-Membership Directory & Buyers' Guide (2004);
Hardwood Lumber Manufacturers Association (of Pennsyl­
vania) (1998 to 2000); Hardwood Manufacturers Association
(National) Sawmill Directory (1999); Pennsylvania Bureau of
Forestry (BOF) Sawmill Directory (1995 and 1997). From
these and other expert sources, including regional forest prod­
ucts utilization specialists, an all-inclusive sample frame was
developed containing a total population of 784 potential
roundwood purchasers in Pennsylvania.

Data collection
A mail survey, the most cost-effective means to collect data

from a geographically dispersed population (Dillman 2000),
was conducted in the spring and summer of2004. The ques­
tionnaire was pretested prior to the initial mailing to check for
construction, content validity, wording, format, and question
flow. As suggested by Dillman (2000), various stages ofpre­
testing were utilized including review by colleagues and ana­
lysts as well as on-site interviews. The on-site interviews were
facilitated with several preselected mills from our sample
frame to evaluate question perception and application, to im­
prove the clarity and quality of the written survey, to verify
time allocation, and to asses the success of response motiva­
tors. Slight modifications were made to the written survey to
account for pretest findings.

The final mail questionnaire consisted of 15 questions
and was created as a 4-page booklet. The survey included
4 closed-ended questions with unordered categories and
3 open-ended questions to address demographic information

such as whether the mill was part of a multiple facility com­
pany, type of facility, number of employees, and other
comments. The remaining questions asked respondents to es­
timate roundwood purchases by volume and percent into
categories dealing with: raw material type, species, move­
ment, harvest source, forest product manufactured, and resi­
due type.

Response rates
The survey was administered to the sample frame (n = 784)

over several mass mailings. Dillman's Tailored Design
Method (2000) suggested "four contacts by first class mail,
with an additional 'special' contact" in order to obtain high
response rates. Though the specific contact sequence recom­
mended by Dillman (2000) was modified slightly, his basic
progression and variety of contacts were used. A cover letter,
the survey, and a publication reprint from an earlier Pennsyl­
vania sawmill study by Smith et al. (2003) were included in
the first mailing package. The publication was included to il­
lustrate the incentive for recipients to complete the survey so
that they might receive similar data on the results ofthe round­
wood study. In the following weeks a reminder postcard was
sent, followed by a second survey and cover letter, a second
reminder postcard, a third survey and cover letter, and finally,
a third reminder postcard.

After the third survey mailing, the remaining nonrespon­
dents (n= 423) in the sampling frame were grouped into three
phone-call lists to further increase response rates, and to check
for nonresponse bias. This "special" contact effort was distin­
guished from the mail surveys, as it was a different mode of
correspondence, and improved response to the mail surveys
(Dillman2000).

Facilities were grouped based on whether they were con­
sidered to be: non-sawmills or obscure firms [listed with a
non-sawmill SIC code, such as logging (2411), millwork
(2431), and hardwood dimension flooring (2426)], large firms
(purchased greater than or equal to 2 MMBF and/or had
greater than or equal to 20 employees), or small firms (pur­
chased less than 2 MMBF in volume and/or had fewer than
20 employees). We contacted (by phone) all firms within the
first two groups, which included the 69 facilities listed as non­
sawmills and the 54 facilities that were considered large
sawmills (Table 1). The third group consisted of 300 poten­
tial small roundwood purchasers «20 employees and/or
<2 MMBF), from which we selected a systematic sample,
with a random start,of31 potential roundwood purchasers for
subsequent phone contacts (Table 1).

The original sample frame of784 potential roundwood pur­
chasers was reduced by 294 facilities. These facilities were
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Table2. - The adjusted response rate (small firms were extrapolated) of Pennsylvania roundwood purchasers.

Extrap.
response

rate

= 166/334 = 50 percent
784 490· 11 7 18 15c 334 166

Original Reduced "Small" (n =300) call sample (n =31) Extrapolated Extrap. Responded
sample pop. total Did not Not Total irrelevant firms pop. to survey
frame (N = ) buy available" irrelevant firms (n = 300) (N = ) (n = )

·Population reduced by undeliverable mailings, and contacts that went out of business or did not purchase roundwood in 2003.
"Notavailable because the company or contact telephone number had been disconnected, indicating that they were out ofbusiness.
C£xtrapolatedroundwood non-purchasers were calculated by taking the percent of the small sample that were nonpurchasers «18131) x 100= 58%) times the 300
represented small facilities (0.58 x 300 = 174) and subtracting the 18 that were contacted and deducted previously (174 minus 18 = 156).

deducted becausethey were either undeliverable by mail and
had no availableaddress, or because they indicated via mail
response or phone that they no longer purchased roundwood
orhadnot purchased in 2003. The reducedpopulationof 490
wasfurther condensed after a systematic sample of 31 mills
was generated from the 300 small roundwood purchasing
firms in our originalsample frame (Table 2). Of the 31 saw­
mills contacted, 18 either did not buy roundwood in 2003 or
were no longer in business. By extrapolating these 18 irrel­
evant firms to the 300 firms in our original small facility
sample, we deducted 156additional,possibleroundwoodpur­
chasers from the population (Table 2). Ninety-five of these
156 mills were removed because we concludedthat they did
not purchase roundwood in 2003. Thus, the population was
adjusted to 334 roundwood purchasers in 2003. The overall
adjusted response rate was 50 percent (n = 166/ 334). This
response rate is considered to be quite high compared to
response rates that have been achieved in similar mail sur­
veystudies:Smithet al. (2003) 31percent,Bowe et al. (2001)
23.5 percent, and Luppold et al. (2000) 22 percent.

Nonresponse bias

Nonresponse bias suggests that the respondents to a survey
maybe unrepresentative of the nonrespondents. To check for
nonresponse bias the earliest group of respondents (n = 34)
average purchase volume of roundwood was compared to
thatof the last group of respondents' (n =34) using the para­
metric ANOVA (Analysis of Variance) test. It was assumed
that the later respondent group acted more like nonrespon­
dents sincetheyhad beenrepeatedly contactedviamail and/or
phonebeforetheyfinallyresponded.TheparametricANOVA
test showed that there was no significant difference (at the
0.05 level) betweenthe two groups (Norusis2003).

Results and discussion
'The respondent profile .

The vast majority(93%; n = 155) of respondentsdescribed
their facility type as a sawmill. The remaining 7 percent
(n = 11) of facilities included: face veneer mills, pulp and
papermills, logconcentrationyards, a shavingsplant, a handle
plant, a composites manufacturer, and a firewood manufac­
turer. Eighty-sixpercent of responding Pennsylvania round­
'Wood purchasers were single operations, and the remaining
14percent werepart of a multiple facilitycompany. Pennsyl­
Vania roundwoodpurchasers employed an average of29 full­
time production employees and 9 full-time nonproduction
employees, with a standard error of the mean of 6 and 3, re­
spectively. The mean volume of roundwoodpurchased by re­
spondents was 4.8 MMBF, with a standarderror of the mean
of0.8 MMBF. However, both number of employeesandpur­
chase volume figures were skewed upwards by a few very
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Figure 3. - Roundwood species purchased by respondents
in 2003 (n == 153).

large sawmills and pulpmills.The median number of produc­
tion employees was nine and the median volume of round­
wood purchased was 1.6 MMBF.

Figure 3 showsthebreakdown ofrespondent roundwoodpur­
chasesby speciesfor the entirestate.Red oakaccounted for the
greatestportion(24%)ofroundwoodpurchasedbyrespondents,
followed by black cherry (13%), white oak and soft maple
(11%each), pine (10%), yellow-poplar (9%), hardmaple (7%),
ash (4%), hemlock (3%),and mixed hardwoods (7%).

Roundwood purchasers indicated that 87 percent of their
purchase volume camefrom ongoing forest operations,9per­
cent from a terminal cut,and4 percent from a forest operation
in which it was not knownwhether it was ongoingor terminal
(Fig. 4). The majority of respondents' purchased roundwood
volume was sawlogs (61%), followed by pulpwood (29%),
andveneer logs (10%)(Fig. 5). The total estimatedvolume of
veneer logs purchased for 2003 was 122~F, which is
nearly four times the volumeofveneer log purchases in 1988
(Whartonand Bearer 1994).

Roundwood movements into Pennsylvania
There has been very little information collected on the

movement of roundwood between Pennsylvania and its
neighboring states since the study by Wharton and Bearer in
1988. States with current numbers on roundwood volumes
tend to keep questionnaires as simple as possible and there­
foredo notask for the originofroundwood imports(Crawford
2005).

Pennsylvania's roundwood purchasers resold 3 percent
(36 MMBF) of their purchase volume to surrounding states
and an additional2 percent (31MMBF) was exported outside
the United States (Fig. 6). By comparison to 1988, approxi­
mately 4 percent (52 MMBF) of the roundwood purchase
volume was exported from Pennsylvania, including about
12.5 MMBF that was exported to Canada (NOTE: Wharton
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Figure 5. - Type of roundwood purchased by respondents in
2003 (n = 154).

Allegheny region, followed by the South-central (18%), the
Southwestern (16%), the North-central (14%) and the South­
eastern (12%) regions (Fig. 7). In 1988, the Allegheny and
North-central regions were combined, and made up 39 per­
cent of the sawlog harvest volume. Comparatively, these
two regions made up 36 percent of the harvest volume in
2003, however these numbers are difficult to compare since
Wharton and Bearer (1994) did not account for pulpwood har­
vests in their regional analysis.

Roundwood purchases by species

The eight inventory regions ofPennsylvania consist ofdif­
ferent habitats that favor different species. It was expected
that the total roundwood species volume purchased in Penn­
sylvania would Vary by region, but these results create an
important baseline to track future roundwood supply and
demand fluctuations. Responding roundwood purchasers
were categorized by inventory region according to their facili­
ty's primary location in order to examine the relationship be­
tween species composition of respondents' roundwood pur­
chases and their regional location.

For each species, the percent of total volume purchased
(1.266 BBF) in 2003 was examined within each of the eight
ecoregions (determined by mill location). Table 3 shows the
percent ofroundwood purchases broken down by species for:
red oak (Quercus rubra), white oak (Q. alba), black cherry,

'"' (36 IIlmbj)
1'OlIIftilvood
aponu
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Figure 6. - Estimated roundwood purchase volumes im­
ported and exported for Pennsylvania in 2003; out of an es­
timated total purchase volume of 1.266 BBF.

Figure 7. - Percent ofpurchase volume harvested from each
of Pennsylvania's eight inventory regions; out of a total esti­
mated roundwood harvest volume of 982 MMBF.

Sawlogs
61%

Veneer
logs
10%

Pulp­
wood
29°..10

Ongoing
Forestry

870/0
Figure 4. - Type of forest operations respondents purchased
roundwood from in 2003 (n = 151).

and Bearer ?i? not track any overseas exports in 1988). Thus,
Penns~lvama s roundwood purchasing industry appears to be
exporting (out of state/country) about 29 percent more vol­
UI?Je than it exported 15 years ago.

The total roundwood purchase volume from Pennsylvania
harvests is estimated at 982 M:MBF or 78 percent of the total
1.26~ ~BF of roundwood purchased in 2003 (Fig. 6). The
remaining 22 percent (284 MMBF) originated in other states
(Fig. 6)- Pennsylvania roundwood purchasers' 2003 round­
wood imports were approximately four times their 1988
roundwood import volume (68 :Ml\.1BF) (Wharton and Bearer
1~94). T?e total roundwood purchase volume decreased
sllghtl~ smce 1988, yet the import volume from surrounding
states increased fourfold, suggesting an increasing difficulty
for Pe~~lvania firms to access adequate roundwood vol­
umes WIthin the state. Similar trends have been reported in a
study ofwood procurement in the Northeastern United States
by Anders.on and Germain, though this study included only a
small portion ofPennsylvania (2007).

Roundwood harvest by region in Pennsylvania
PennsylVania's eight inventory regions (Fig. 7) vary in

terms of forestland area, forest type, and number of round­
wood purchasing firms; thus it would be expected that the
vol~e of roundwood harvested would vary by region. Ap­
proximately 22 percent ofthe 982 Ml\1BF ofroundwood pur­
chase volume harvested in Pennsylvania originated in the
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Table 3. - Pennsylvania roundwood purchases by region and species out of an estimated total roundwood purchase volume
of 1.266 BBF.

Percent of roundwoodpurchasedby regionand species

Total Red White Black Yellow- Hard Soft Pinel Mixed
_Region purchases oak oak cherry poplar maple maple hemlock hdwd!

. NOrth-central 10 28 8 28 3 9 14 2 s
Allegheny 19 18 5 27 4 13 20 2 12
Northeastern 8 17 9 8 0 17 12 10 27
POCono <1 33 24 3 4 1 5 22 8
Southeastern 26 18 17 0 16 0 3 37 10
SOUth-centraI 10 33 20 3 12 3 5 14 10
Sollthwestern 18 32 11 15 14 7 14 1 6
Western 7 28 6 20 3 14 14 0 16
Pennsylvaniab 99 24 11 13 9 7 11 13 11,..""

~iXedhardwoods include ash, beech, hickory,walnut,birch, aspen, and basswood.
otal may not sum to 100 percent due to rounding.

yellow-poplar, hard maple (Acer saccharum), soft maple
(Acer rubrum), pine (Pinus sp.)/hemlock (Tsuga canadensis),
and mixed hardwood. The regionswherefirmspurchased the
greatest volume of roundwood in 2003 werethe Southeastern
(26%), Allegheny (19%), and Southwestern (18%) regions
Cfable 3).

Red oakandwhite oak are bothhigh valuedhardwoodspe­
cies thatare cornmonto Pennsylvania, makingup 24 percent
and 11 percent of respondents' total roundwood purchases,
respectively (Table 3). The regionswiththe greatestpercent­
age of roundwood purchases in red oak were the Pocono
(33%), South-central (33%), and Southwestern (32%) re­
gions, allthreeofwhichare almostentirelywithinthe Central

.Appalachian Broadleaf Forest-Coniferous Forest-Meadow
Province of the Appalachian Mountains (McWilliams et al.
2004). The Pocono (24%) and South-central (20%) regions
also had the highest percentage of roundwood purchases in
White oak(Table 3).

Asexpected, black cherry was a greater component of re­
sPondents' roundwood purchases in the regions along the
Allegheny Plateau, at the heart of its commercial range
(Marquis 1998). Respondents in the North-central (28%) and
Allegheny (27%) regions purchased the highest proportions
ofblackcherryfollowedby respondents in theWestern(20%)
andSouthwestern (15%) regions, all of whichare includedin
theAllegheny Plateau or AlleghenyMountains portionof the
Central Appalachian Broadleaf Forest-Coniferous Forest-

• Meadow Province(Table 3). The Allegheny Plateauof north­
Western Pennsylvania is renownedinternationally for itshigh­
valued blackcheny.

The Southeastern (16%), South-central (12%), and South­
Western (14%)regions all purchased the greatestpercentages
of yellow-poplar, as was expected since the southernregions
of Pennsylvania best fit its preferred habitat (Table 3). The
native range of yellow-poplar does not include most of the
Allegheny or a largeportionof theNorth-central. Theabsence
(0%) of yellow-poplar roundwood purchases in the North­
eastern region may be due to microclimate and elevation,
since this region is near the most northern limit of yellow­
Poplar'sspecies range.

Regional differences for hard maple demonstrated that all
regions thatwereprimarilypart of the AlleghenyPlateauandJ
or Allegheny Mountains [Western (14%), Allegheny(13%),

24

Northeastern (17%), North-central (9%), and Southwestern
(7%)] had a considerable portion of their purchases in hard
maple vs. the other regions. Respondents in the Allegheny
purchased the highest percentage of soft maple roundwood
(20%), followed by the North-central (14%), Southwestern
(14%), Western(14%), and Northeastern (12%) regional re­
spondents. This was expected as the Allegheny Plateau and
Allegheny Mountainsections are home to the black cherry­
maple forest type (Marquis 1998).

Responding roundwood purchasers in the Southeastern
(37%)and Pocono(22%)regionspurchased the greatestper­
centageof pine/hemlockroundwood, followed by the South­
central (14%) and Northeastern(10%) regions. The firms in
the Pocono and Northeast region purchased more hemlock
(12%) than pine (10%) and the firms in the Southeasternand
South-central region purchasedmore pine (31%) than hem­
lock (6%). According to Pennsylvania's DCNR, conifers
range throughoutthe state with concentrations in the Pocono
region (DCNR2003).

The Northeasternregionpurchased the greatestpercentage
ofmixedhardwoods(27%), which consisted ofash iFraxinus
sp.), beech, hickory (Carya sp.), black walnut (Juglans ni­
gra), birch (Betula sp.), aspen (Populus sp.), and basswood.
Respondents in all eight regions had greater than or equal to
6 percent of their roundwood purchases in these mixedhard­
wood species.

Though certain relationships between species composition
of respondents' roundwood purchases and the purchasers' re­
gionallocationcouldbe expected,it is important to verifyand
continueto measurespeciescompositionofharvests giventhe
complexity of hardwood forests and the surrounding hard­
wood industry. Small sawmill survivability in the Northeast
has been linked to their procurementof a higher roundwood
percentagefrom feesimple(companyowned) lands and their
ability to adapt to niche markets (Anderson and Germain
2007). As demandson forests increase with industryconcen­
trationand development of biomassmarkets it is increasingly
important to track roundwood harvest by region and species
composition.

Terminal cut vs. ongoing forest operation
Respondents werealsocategorizedby regions (basedon the

purchasingfinn's primary location) to analyze relationships
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aA terminalcut refers to land that is deforestedand put to commercial, industrial,or privateuse.
~otal may not sum to 100due to rounding.

Table 4. - Roundwoood purchases by region and harvest operation out of an estimated
total roundwood purchase volume of 1.266 BBF.

between region and what percentage of their roundwood pur­
chases were from ongoing forest operations vs. terminal cuts.
This is an extremely important issue in Pennsylvania, a state
that ranked fourth in projected volume offorestland to be sub­
sumed by urbanization by 2050 (Nowak and Walton 2005).
Nowak and WaIton (2005) further estimated that Pennsylva­
nia would lose 6,348lan2

, about 8.8 percent of its forestland
between 2000 and 2050. The latest report on Pennsylvania's
forests showed that between 1989 and 2004 Pennsylvania lost
an average of28,000 acres offorestland per year to residential
and industrial development. This lost acreage may be consid­
ered permanent. During the same time, however, forestland
gains from agricultural land reversions have offset most per­
manent forestland losses, keeping the total forest acreage rela­
tively stable (McWilliams et aI. 2007).

Terminal cuts were defined as harvest operations in which
land was deforested and' put to a commercial use (such as
buildings or highways), an industrial use (such as factories or
mills), or a private use (such as farm lands). Table 4 shows
that about 87 percent ofall roundwood purchases in Pennsyl­
vania were from ongoing forest operations, about 9 percent
from terminal cuts, and 4 percent from a cut unknown to the
responding roundwood purchaser. .

The Pennsylvania regions with firms purchasing the highest
percentages of roundwood from terminal cuts in 2003 were
the Southeastern (20%), Pocono (16%), and Western (12%)
regions. The high percentage of terminal cuts in these three
regions is likely the result ofurban sprawl, as Philadelphia and
Pittsburgh are the two most heavily populated cities in Penn­
sylvania and the Pocono region is experiencing urban sprawl
from New York City, New York. One of the highest state-to­
state migration rates in the nation was between New York and
Pennsylvania between 1995 and 2000; the fastest growing
counties in Pennsylvania are Pike and Monroe, which are both
in the Pocono region and among the fastest growing counties
in the nation (The Reinvestment Fund 2004). Urbanization,
through sprawl and development, is a severe threat to forest
health and sustainability (Nowak and Walton 2005).

In 2005, according to Anderson and Germain (2007), a
large percentage of roundwood purchased by hardwood saw­
mills in the Northeast was supplied from roadside (34%) and
gatewood (34%) sources and nearly a third ofpurchases were
from stumpage sales. Further, they found that, for small mills

(purchasing <2 MMBF), almost 10
percent of purchases came from
company lands (Anderson and Ger­
main 2007).

Conclusion
The Pennsylvania roundwood

purchasing industry was estimated
at 1.266 BBF, including an esti­
mated 284 MMBF ofroundwood re­
ceived from other states. Approxi­
mately 36 MMBF of Pennsylvania
roundwood purchases were ex­
ported to surrounding states, and an
additional 31 MMBF were exported
outside of the United States. The
volume ofroundwood purchases im­
ported in 2003 was approximately
four times the volume imported in

1988 suggesting that it has become more difficult for Penn­
sylvania roundwood purchasers to access adequate round­
wood volumes within the State. A 29 percent rise in export
volume over that same 15-yearperiod (1988 to 2003) is likely
the result of the high international demand for veneer logs as
the volume of veneer log purchases in 2003 is nearly four
times that of 1988.

The hardwood industry in Pennsylvania is heterogeneous
and has been found to vary regionally in terms of firm size,
production type, and capacity. An estimated 982 MMBF
of roundwood purchased in Pennsylvania in 2003 was
harvested withinthe State. Pennsylvania roundwood purchas­
ers received the most roundwood from the Allegheny,
South-central, Southwestern, and North-central regions ofthe
State.

The greatest percentage of total Pennsylvania roundwood
purchase volume in 2003 was in oak (35%) with 24 percent
red oak and 11 percent white oak, respectively. Hard and
soft maple made up 18 percent, and black cherry made up
13 percent of Pennsylvania's total roundwood purchases in
2003. The Allegheny Plateau is the preferred site for black
cherry as the percentage of purchases of this species was
highest in Pennsylvania's North-central region (28%), fol­
lowed by the Allegheny (27%), and Western (20%) regions.
Similarly the percentage of roundwood purchases in yellow­
poplar was highest in Pennsylvania's Southeastern (16%),
South-central (12%), and Southwestern (14%) regions as
these portions of the State best fit the preferred habitat for
yellow-poplar.

The highest percentages of terminal cut harvests were
found in Pennsylvania's Southeastern (20%), Pocono (16%),
and Western (12%) regions. These higher percentages for ter­
minal cuts were likely the result of urban sprawl from the
nearby major cities, thus stressing the point that urban sprawl
is a major threat to forestland.

Future research may examine the purchases and movement
of roundwood throughout the hardwood region. Interstate
roundwood estimates are very difficult to obtain, and better
data on state exports/imports would be valuable to resource
managers, policymakers, and state/federal agencies. Similar
studies are needed in many other states as demand continues
for more frequent research on roundwood harvests and move-
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