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Abstract 
Annual percentage rates of chmge for Nofihestem regional sawtimber and pulpwood stum-page prices were estimakd for the pe- 

riod 196 l to 2002. In addition, we exafllined if there have been any chmges in the annual percenbge rate of change during the same 
period. The results showed that the real (nominal) annwl percentage rates of change for hardwood sahmber and sofiwood pulp- 
wood stumpage prices were 4.6 percent (8.5%) and 0.7 percent (4.6%), respectively. Annual real hardwood pulpwood stumpage 
prices increaed at 0.6 percent while annual nominal hardwood pulpwod shrmpage prices increased at a faster rate during 196 I to 
198 1 than duriilg 1982 to 2002; namely, 7.3 vs, 1.6 percent, respectively. Annual nominal sohood  sawirnber stumpage prices in- 
creased at 5.2 percent while annual real softwood sawtimber stumpage prices increased at a slower rate during 196 1 to 198 1 than dur- 
ing 1982 to 2002; namely, 0.6 vs. 2.2 percent, respectively. This research indicaks that an avellage landowner holding an average mix 
ofhardwood savvt ihr  could reasonably achieve a4.6 percent annual increase in the revenue from a future sale of that sawlimber due 
to real price appreciation alone. The same landowner may achieve @eater or lesser gains depending on species composition, smc- 
ture, age, and density of the stand combined with prudent forest managemerlt choices. While the annual percenbge rates of change 
described here may not reflect the slumpage markets of a specific sub-state region or individual property, they may provide a foresw 
consultant with additional infomation to help compare potential returns from forest management to other uses of a landowner's capi- 
tal such as mutual h&, stocks, and bonds. 

T h e  dnnand for stumpage is cie- 
rived fiom the demand for final products 
manubebred from wood, Stumpage 
price is often thought of as a residual; for 
example, the value lei3 after all costs, in- 
cluding an ailowance for profit, is de- 
ducted From the value of lumber at the 
mill, back to the stump. Stumpage price 
is impo~ant to the hrestland owner 
because it is an impo~ant component 
in detemining profit fiom growing tim- 
ber. Likewise, it is important to the mill 

Much has been ~ t t e n  concerning the 
impact of stmpage prices on forest man- 
agement je.g., Dennis 1989, Haight and 
Hotmes 1991, Wagner et al, 1995, 
Linhhl and Plantinga 1997a, Plantinga 
1998, Brazee et al. 1999, Linden and 
tfusiwori 2000, Prestemon and Efolmes 
2000). In addition, &ends in shunpage 
pPicm h m  k e n  analyzed to erdmine 
historical price movements and to help 
fom expclations about future prices 
(e.g., Sendak and McEvoy 1989, Holmes 

et al. 1990, Washbum and Binkley 
1990, Howard and Chase 1995, Yin and 
Newmm 1996, Lindahl and Plmtinga 
l997b, KiMredge and Haslam 2000, 
Irland et al. 2001, Linehan et al. 2003, 
Prestemon 2U03). The value of and in- 
fornation conained in sampage prices 
have been studied (e.g., Washbum and 
Binkley 1990, Vin and Newmm 1996) 
md stumpage prices are require8 inpd 
into merscconstmic models of timtser 
markets (Haynes and Skog 2082). Pub- 

owner because s ~ p a g e  price is a sig- 
nifica~t part of the cost of delivered logs The authors are, respectively, Associate Professor, SUNY-College of Environmental Sci- 
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Iications by Timberland Investment 
Management Organizalions, such as 
Timberland Rep& (Jmes Sewat1 Go. 
v;briow yeam), Wipfleock TimhrIand 1n- 
vestor (2062), and Wachovia (2W2), in- 
dicate the i m p ~ c c  these 
place on stumpage prices in determining 
the mams of their timberland invest- 
men&.' Finally, white smpage price 
information is widely available, there is 
some evidence that nonindustrial private 
forestland (NIPF) owers do not use it 
in making decisions about forest man- 
agement (Rosen and Kaiser 2003). 
Jones et al. (1 995) estimate that less than 
20 prcent of NlPF timber hamests in- 
volve a fo~ster.  Describing the hist-ori- 
cal groMith in sbmpage prices provides 
the forester with another piece of in- 
hrmation that illush.ates potential fi- 
nancial benefits of forest management 
(e.g., Wagner et aL 20003). 

Sendak (1994) provided estimates of 
the annual percentage rate of change for 
NorttPeastem regional timber shunpage 
prices for the perid 196 1 to 199 1. The 
stumpage prices were delineated by 
hardwood vs. soAwood and satvrtimber 
vs. pulpwood. The purpose of this anal- 
ysis is threefold. The first purpose is to 
u p h k  the 196 1 to 199 1 price series; an 
additional I 1-year" worth of North- 
eastern regional timber stumpage price 
data have been collected, The data set 
now covers the period 1 96 1 to 2002. The 
second pwpose is to examine if there 
have been any changes in the annual 
percentage rate of change during the pe- 
riod 1961 to 2002, The final pwpose is 
to provide foresters an additional piece 
of information when discussing forest 
management options with landowners, 
for land appmisals and valuation, and 
assessment of invesment strategies, 

Stumpage price data 
Regional stumpage price data, for the 

geciod 196 1 to 2002, were collected &om 
nine No~theastem states: Connecticut, 
Maine* Massach~se~ ,  New Hampshire, 
New Ybrk, Pennsylvania, Rhode Island, 
Vermont, and West Virginia (Table 1). 
Regional stumpage prices were esri- 
mated using the methods in Sendak 
(1994) and publicly reported stumpage 
prices as follows: 

Fur exmple, Wachovia (2802) estimates that bio- 
logical growth accounts for h e e n  65 to 75 per- 
cent of timberland renirns, timber price change ac- 
counts for betvt.~c?n 25 to 30 prmnt, and land value 
change accounts far 2 to 5 percent. 

"The rule applied ww to inclucfe the 
fwest numkr of species that accounted 
for at test  85 percent of the total cut as 
reported by the most recent forest inkten- 
tory. lf the 85-percent Imel was reached, 
additiomt spcies were included if they 
=counted for at least 5 percent of the 
total cut.. .Within a state and product 
potlp, such as hardwwd s a d d e r  in 
Mew Vork, a volume-wei&ted average 
price for species in that group vvas calcu- 
lated. These averages were then 
weighted by total limber volume cut for 
each product group to calculate re- 
gion-wide avem~;~es. . .mrou& weight- 
ing, those species cut in the geatest 
quantities and those states that hawesced 
the grreatest quantities were assigned 
more importance in calculating average 
price.?' 

There were several chartges in state 
data reporting that should be noted when 
comparing Table 1 to the regional 
sbmpage prices for the period 196 1 to 
199 1. Maine made major changes in data 
collection and reporting fomat in 1992. 
Southern New England expanded their 
reporting format in 1994 that required 
a change in the calculation of their ag- 
gregate prices. In the Sunmer of 1995 
Stumpage Price Report, New Vork 
changed their repo&ing regions from 14 
to 12 and renamed them based on loca- 
tion and log rule. All these changes af- 
fected the regional price estima&s from 
1992 through 1995. 

In Maine, species cut weights and vol- 
umes cut were changed to reflect the lat- 
est forest survey (Crifith and Alerich 
1 9961, pulpwood production (Widmann 
19961, and the 1995 Wod  Processor 
Re-port (Maine Forest Service 1997). In 
New Hampshire, stumpage price data 
were not reported in 1996. Stmpage 
prices for 1996 7rvere estimated fiom 
1995 and 1997 prices. The New Hamp- 
shire reporling fomat also changed; 
pulpwood being repo&ed by weight in- 
skad of cords. In New Vork, the latest 
forest sumy (Alerich md hakc  1995) 
and pulpwood production ( W i h m n  
1996) were wed to adjust species cut 
weigh& and volumes cut. In addition, 
the §-page prices under Doyle and 
Scribner Rules were adjjusted to Interna- 
tional Rule basis by new factolns reported 
in the Pennsylvania Stumpage Price Re- 
port. These new factors, based on a study 
of avewe size togs, were significantly 
different from the old factors (Finley 
and Rickenbach 1996) and were re- 

flected in the pI"i~es for New Vork in 
1996. In Pennsylvania, the new lag rule 
facts= were implemented in the faud 
qmfier of 1996 and were refleckd in the 
pl.ices rqoaed h m  that qw*r on, In 
Pennsyfvmia, the lakst fare& sumry 
(Madon and Bemr f 993) and pulp- 
wood praiduetion (Widmaurn 1 996) were 
used to adjust species cut weigh& and 
volumes cut. In West Virginia, the lakst 
f o ~ s t  s w e y  CV\rihann md M&nm 
1990) and pu lpwd  production (Wid- 
mann 1996) were used to ar?just species 
cut weights and volumes cut. The new 
conversion factor from Doyle to Inter- 
na~onal was applied (Finley and Rick- 
e-crbach 1 996). These changes afleeted 
the regional stumpage price estimates in 
1996. 

In 1999, small chmges were noted in 
some state reports. For exmple, Penn- 
sylvania reports pine and hemlock as 
two separate species now instead of a 
pinehemlock goup. The biggest chmge 
occurred in New Hampshire, The New 
Hampshire Extension Service changed 
their stumpage price reporting to once 
every 2 years. However, the New Hamp- 
shire Timberland Ovwrers Association 
(NWTOA) reports prices qu&erly, The 
NWTOA stumpage price infomation is 
now used here, The two price sen'es 
showed remarkable ageement over the 
period that they overlapped, 1985 to 
1997 (Sen&, unpublished repart on 
file, Durham, NW), Species cut weights 
and vslumes cut for pulpwood produe- 
tion were adjusted using Widmann and 
Griffith ( 1  999). 

Annul saWimkr-cut weigh~t~g fac- 
tors were upkted on the basis of state 
oulput reported on the Timber Product 
OuQut website mainbined by the USDA 
Forest Service for the 1997 RPA Assess- 
ment. Species cut propodom a d  vol- 
m e s  were adjusted as new state Forest 
Inventory and Analysis data became 
available in print or on the web (e.g., 
pulpwood production .for all states and 
sa~imber  production for New York and 
West Virginia in 2002). 

Table 1 shows the nominal and real 
stumpage prices of Norlhemtem had- 
wood and softwood sawtimber and 
pulpwood for the period 1962 to 2002. 
The nominal and real skmpage prices 
of hardwood and softtyood samimber 
have generally increased over the period 
196 1 to 2002. During the period 2000 to 
200 1, the stumpage prices for hadwood 
and softwood sawtimber decreased; 
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Table 1. - Average nominal and real stumpage prices, by product group, in the NoHheast: 196 1 to 2fXI2. 
pp----dA---p-p ----- -- - 

Sawtimkr price Pulpwmd price - -----------".---A- 

--- H a r d w d  Softwood Rarclwoc3d Sohood 

Year Nominag Real" Nominal Real* Nominal Re8:al" Nominal Reala 

2(302 276.80 211.13 102.76 78.38 8.00 6.10 10.67 8-13 
- -pa----- ----- --- --ad- -----A ---" -- - ----- ---- ----- - 
" Adjusted for inflation by Producer Price Index, All-eommocllimy ( 1982 - 100). 

however, h m d w d  m d m k r  sampage 2002, while the real stumpage price of real softwood pulpwood stumpage 
prices turned upwad in 2002 while so% hardwood pulpwood showed a more prices increaqed d u ~ n g  the period 196 1 
wood mwtimber sturnpage prices &d moderate, but volatile, increse for the to 1997, with dramatie incremes be- 
not. The nominal stumpage prices of period 1961 to 2002. Hardwood pulp- Ween 1993 and 1997. From 1998 to 
hardwood pulpwosd appea to have in- wood stumpage prices also declined 2002, nominal and real sofiwsod pulp- 
creased faster dwing the period 1961 to dwcing the period 1999 to 2000, but wood stumpage prices have declined 
1980 than during the period 1 98 1 to started to recover in 200 1. Nominal and rapidly. 
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lrland et al. (2001) discuss some of 
the limitations of publicly r g ~ , d  sbmp 
age data given the mmnw in which it is 
collected, leding to potential sampling 
and non-sampling errors that may affect 
the accumcy of the r w d e d  data. This is 

problem with publicly re- 
ported stumpage price data. Howe\ler, in 
the Nofitteast this is the most readily 
available and consistent source of time 
series stufnpage data, Therefore, the re- 
sults of the analysis that follows should 
be used with this caveat. 

Methods 
Quation [I] can be used to estimate 

the sumpage prices at any time t (P,) if 
the continuous rate of change for stump- 
age p"i (r) is known: 

where Po &notes the sbmpage price 
at time 0 and e denotes the exponential 
f'unction. The continuow rate of change 
in sbmpage prices can be estimated us- 
ing linear regression by taking the natu- 
ral log of equation El]: 

where in(P,) dcnotes the namral log of 
P, and , denotes the regression error. 
Final1 y, the conlinuow rate of change (r) 
can be convemd to an annual percent- 
age rate of change (i) using equation [3] 
(Sendak 1 99 1,1994): 

Equation [2] describes a time series 
analysis; as such, there are potential pro- 
blems of autocorrelat-ian. Detemining 
the exact autoregressive process beyond 
a first-order autoregressive error tern, 
AR(l), can be problematic (Judge et al. 
1985, Greene 2000). We will usc a step- 
wise autoregressi\~e prwedure to deter- 
mine the order of the autoregressive cr- 
ror term. Because we are dealing with 
annual data, we wilt only test for first- 
and second-order autoconelation. If ei- 
her first- or second-order autocorrel- 
ation is present at the 5 percent level of 
significance, a maximum likelihood 
(ML) proceduze will be used to comct 
for this problem (e.g., Rndyck and Rub- 
infeld 198 1, Johnston 1984, Judge et al. 
1985, Creene 2800, SAS 2002). 

To detemine if there was a change in 
the annual percentage rate of change 
during the period 1961 to 2002, the data 
had to be divided into at least two goups. 
Table 1 showed a potential change in the 
annual percefitage rate of change of the 

nominal and real sawtimber and pulp- 
wood stumpage prices occurring at 
about 198 1, this was especially evident 
in nominal h a d w d  pu lpwd  sturn- 
page prices. merefore, the data were di- 
vided into the following p e r i d  196 1 to 
198 1 arid 1982 to 2002. The following 
regression analysis was used to test for a 
change in the annual percentage rate of 
change bemeen 196 1 to 198 1 and 1982 
to 2002: 

where d is a d m y  variable: 

m e n  d== 0, I -1  denotes the continuous 
rate of change for the period 1961 to 
198 1. W e n  d =I I ,  rl -t- v2 denotes the 
continuous rate of change for the period 
1982 to 2002. Eqmtion [33 was used to 
convert the continuous rate of change p.1 
(for the period 196 1 to 198 1) and the 
continuous rate of change r1-t- r2 (for the 
period 1982 to 2002) to annual pereent- 
age rates of change. 

To detemine if there is a simificant 
difference between the annual percent- 
age rate of change for the periods 1961 
to 198 1 and 1982 to 2002 requires test- 
ing for coincidence of the two straight 
lines given in equation [4], Two lines are 
coincident if their intercepts are not 
significantly different and their slopes 
are not significantly different This is 
a two-step process (Kleinbaum et al. 
1998). First, a Chow F-test is used to test 
the null h~othesis that P2 =: r2 = 0. If the 
null hypothesis is not rejected, then the 
lines are coincident. Thus, the annual 
percentage rate of change estimated for 
the period 1961 to 198 1 is not signifi- 
cantly difirent than the annul percent- 
age rate of change for the period 1 982 to 
2002. Second, if the null hypothesis that 
Pz - r;? = 0 is rejected, then the null hy- 
pothesis that r2 = 0 is tested using a 
t-test. If the null hypothesis t-2 = 0 is re- 
jected, then the two lines are not parallel 
and have different intercepb. Thus, the 
annwt percentage rate of change esti- 
mated for the period 196 1 to 198 1 is sig- 
nificantly diaerent than the annual per- 
centage rate of change for the period 
1961 to 2002. lf the null hypothesis p.2 - 0 is not rejected, then the two lines 
are parallel but have different intercepts. 
Thus, the annual percentage rate of 
change estimated for the period 1961 to 

1991 is not siwificantly diRerent than 
that for the period 1961 to 2002. This 
regression analysis is also tested for first- 
and second-order autoconelation and, if 
present, is comcted using the same pm- 
cess as just described, 

The statistical analyses were done us- 
ing SAS v. 9.0 (SAS 2002). The analysis 
done by Sendak (1994) was comple~ed 
using a different slatistical package. 
%erefore, we re-ran the stat_is~cal analy- 
sis on the 196 1 to 199 1 stumpage price 
data in SAS to make consistent compar- 
isons to the 1961 to 2002 annual per- 
centage rate change. 

Results 
The regression analysis results, from 

equation [2], of nominal and real North- 
emtern re@onal sshnmpage prices by spe- 
cies group fix., h a rdwd  and sofh-vd) 
and product (i.e., savvtinaber and pulp- 
wood) for the period 1961 to 2002 are 
~ v e n  in Appendix A. The stqwise auto- 
regessive procedure indicated there was 
positive first-order autoco~elation, but 
not second-order autocomelation, in all 
cases. The ML procedure was used to 
estimate an AR(1) autorepessive term. 
Tke continuous rates of change were 
conveded to annul percentage rates sf 
change using Equalion [3] and listed in 
Table 2. The annual percentage rates 
were significantly diaerent from zero at 
greater than a 5 percent level of sig- 
nificance, except for the annual percent- 
age rate of change for real sofiwood 
pulpwood. 

The nominal and real annual percent- 
age rates of change in Nodheastern re- 
gional shrrnpage prices for the years 
1961 to 1991 were reestimated using 
SAS (2002). The stepwise autoregressive 
procedure indicated there was positive 
first- order autocorrelation, but not sec- 
ond-order autocorrelation, in all cases. 
The R i f t  procedure was used to estimate 
an AR(1) autoregressive tern. The con- 
tinuous rates of change were conxrted 
to annual percentage mtes of change us- 
ing equation [3] and listed in Table 3. 
The m n d  p m n a g e  rates werr; signifi- 
cantly diRerent from zero at pa;ter than 
a 5 percent level of significance? except 
for the annual percentage mte ofchdnge 
for real sohood  pulpwood, 

Comparing the msults presnted in Tam 
bles 2 and 3 showed that the nominal m- 
nwl percenage rate of change for had- 
wood and softwood sawlimber 
decreased; however, the real a n ~ d  per- 
cenbge rate of change for hardwood and 
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Table 2, -- Nominal and real annual percentage rate of change in Northeastern re- 
gional stumpage prices by species and product group, 196 1 to 2002. - ---- -- 

S p i e s  and prduct group Nominal Real 
- - - - - - - - - - - - - - ( % ) - - - - - - - - - - - - - -  

Sawtimber 

Pulpwoad 

Hardwood 

S o R w d  $.ha 0.7e 
----A -- - - - .- 

a Significantly different from zero (p S 0.02). 
Significantly different fiom zero (p S 0.05). 
Significantly diEferent fiorn zero (g 5 0.10). 

Table 3. - Re-estimation of the nominal and real annual percentage rate of change in 
Noheastern regional stumpage prices by species and product group, 196 1 to 199 1. 
- * -----a - 

Species md prduct group Nominal Real 

Sawtimber 

W ~dwoad '  

Softwood" 

Pulpwood 

Hardwood 6.1" 0.9' 

5.4" 0. lC Softwood _- - - - -- 
a Sipificantly diRerent from zero @ 5 0.01). 

Significantly digerent from zero @ f 0.05). 
Not significantly different from zero. 

Table 4. - Summary of the results for testing coincidence of stumpage prices be- 
Ween 1913 1 to 198 1 and 1982 to 2002. 

- - -- - - - - - -- - - - -- - - - - - -- 
Coincidence test Slope test 

Swmpage price series f32 = rr = 0 -- r2 = 0 

Sawimber 

I4ardwood  nominal)^ Fail to reject NIA 

Hardwood (realla Fail to reject NIA 

Sohood  ( nominalla Fail to reject WA 

softwood Reject RQeet 

Pulpwood 

Hardwood (nominal)' 

Hardwood (real)a 

Sofiwood (n~minal)~ 

Reject 

Fail to reject 

Fail to reject 

Reject 

?VIA 

MIA 

S o h o a d  f real)' -- NIA -- L a f i g  !?&EL - -- - 
'The nuII hypothesis E)z - r2 = 0 failed to be rejected (a = 0.05). This implied the two lines were coincident; 

there was no sipifiant diflerence k t w m  the slopes and no slgnifiw1ltdiEerence bewen tile intercqts. 
"The null hypothesis f3z = 0 = 0 was rejected @ - 0.052). The null hypothesrs rz - O was rejected @ - 

0.0 16). 'This implied the two lines were nut paraifel and had difi-erent intercepts, 
T h e  null hypoheses Bz, - r2 = O and rz = 0 were rejected ( p  S 0.0 1 ). This implied the two ltnes were not 

parallef and had diJ-Terent intercepls. 

sohood  s ~ i r n b e r  increased, While 
there was a slight increase in the annml 
percentage sate of change for the real 
smpage price of hardwood savvtimkr, 
the increase in tfie annual p e n t a g e  rate 
of change for the real stwnpage price of 
sohood m d m k r  was almost Mice as 
large. The nominal annual percentage 

rate of change for hardwood and s o h &  
pulpwood demased. The peat mual per- 
cenitage rate of chaz~ge for hardwd pulp- 
wood ed while the real amml per- 
centage rate of change for sofkniood 
pulpwd inc~eased. However, the mnwl 
permntage rates of change and conse- 
quently the differences identjfiecl in Ta- 

bbs 2 and 3 do not descrih shtis6cai 
diff'mences. Equation f43 w a  used d ex- 
b n e  if the annul preenage mes sf 
change were satis~cdly different be- 
&en 196 l to 198 1 and 1982 to 2202, 

The results ofes~mating Eqmtion &4J 
are in A p ~ d i x  B, The stqwise auto- 
regessive pmedue indie&$ there wm 
psitive fiusl-osder autmmelation, but 
not second-rder autoconelalion, in all 
cws ,  The ML procedure wm wed to es- 
timate an AR(1) aubremssive tern, The 
Chow F-test &tiistics t~sted for a si&nifi- 
cant difference kltrieen the slopes and 
inkrcepb of Eqmtion [4] for the pen'ctds 
196 1 to 198 1 and 1982 to 2002; i.e., p2 = 
r2 = 0. The Chow F-test statistics we 
given in Appendix B and the results of 
the coincidence and slope tests are sum- 
m ~ z e d  in Table 4. The null hypothesis 
that pz = r2 = 0 failed to be rejected for 
nominal and real hardwood mhmber, 
nomind sohood savvtimkr, real hard- 
wood pulpwood, and norninal and real 
sohood pulpwood. This implied there 
was no simificant difference in the an- 
nual percentage rates of change bemeen 
the periods 1961 to 198 1 and 1982 to 
2002 in these six cases. The results given 
in Table 2 describe the amml percenhge 
sate of change in sbmpage prices in 
these six cases for the period 1961 to 
2002, eeteriiv paribus. 

The null hypotheses that p2 - 1.2 = 0 
and rz = 0 were rejected in the case of 
nominal hardwood pulpwood stumpage 
prices (p S 0.0 1 ). This implied there was 
a significant diRerence in the mnual 
percentage rate of change bemeen the 
periods 196 1 to 198 1 and 1982 do 2082. 
These results indicated that annual 
notllinal hardmod pulpmod stumpage 
prices increwed at a f a k r  rate dufing 
1 961 to 198 1 than d u ~ n g  1982 to 2002; 
nmely, 7.3 vs. I .6 percent, respec~vely 
(Table 5). For real sohood sawtimber 
stumpas prices, the null hypothesis that 
pz =- t-2 -: 0 was rejected @ 2 0.052) and 
the null hypothesis that t-2 = 0 was re- 
jected ('p I. 0,016). This implied there 
was a siwifrcant difference in the an- 
nual percentage rate of change bemeen 
the periods 196 1 to 198 1 and 1982 to 
2002. Annual real sohood  stumpage 
prices increase at a slower rate during 
196 1 to 198 1 than during 1982 to 2002; 
namely, 0.6 vs. 2.2 percent, respectir;ely 
(Table 5). 

Discussion and conclusions 
Northeastern regional stumpage 

prices for the period 196 1 to 2002 were 
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