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ABSTRACT

Future average cos ts of del ivered WIXld are calculated for northern
Ontario by using estimates of the current aver age haul distance and merchantable
volune per hectare in the region . 'these estimates are used to quantify the
present value of the expected savings or losses of delivered wood that are
associated with the treatment o f backlog s i tes that have various projected
fu'bJ.re haul distanc es and merchantable vo lumes per hectare . The p resent value
o f the expected savings or l os s es is then compared with an estilnat e of the
present value of the incremental treatment cost of the backlog r enewal opera­
tions so that the net p r esent value of the Inves tnene can be e stimated . Sens i ­
tivity analy s i s shows that this approach is very sensitive to the dis count r a te
used and to the dnveatment; period.

Les roUts «oyens pr evus du boi.s livre son calcules, pour Le nord de
1 'ontario, au moyen d 'estimations de la eoyenne actuelle de La distance de
debardage et du vo l Wie marchand aI' hectare. ces estimations permettent
d 'evaluer, canpte tenu de la distance au du volume prevus , l es econccues (ou 1es
pertes ) de bois livre , liees au rattrapage de s tation s perturb€es. La valeur
acb.lelle de c es Sccnccues cc pertes p r evues est ensuite canparee a une
estimation du coilt actuel du trait ement supplementaire du r etoisement de ces
stations , de sortie qu10n peut esti.mer l 'investissement actuel net . L'analyse
revElle que cette methode de calcul est tres sensible au tame d ' actualis a tion et
a. la periode d ' investis s ement .
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PURPOSE OF THE REPORT

This report defines ccsca of delivered WOCld in northern Ontari o as a
function of hauling distance and s ite p roductivity, then uses this r e lations hip
to examine and quantify the econcmic tradeoffs associated with harvesting s i tes
o f varying productivity that are vardcce distances fran a processing destina­
tion. The marginal value of the expected future oost savings (o r losses )

associated with badd.og treatment can then be estimated.

DEFINI TIONOF BACKLOG

'ft1e term 'backlog' has recently gained a great deal o f popularity axrong
f orest management decisi on makers in spite of the fact that no c l ear definition
of the tenn exists. This has not disoouraged various groops f ran estimating the
magn i'b1de of backlog area on a regional or nationa l basis.

F.L.C. Reed and Associates (1980) refer to 1977 Ontario figures that
sugqe.st "40,000 hectares per year are being a dded annually to the backlog of urr­
regenerated lands '" in the province .

At the National. Forest Regeneration COnference sp::msored by the Canadian
Forestry Asscx:iatioo and held in Q.Jebec City in 1977, estimates of the national
backlog ranged fran 4 .7 million ha to 28.3 million ha (Paille 1977) . A range of
this magnitude clearly attests to the ambiguity that surrounds definition o f
this element of the f orest inventory.

For the purposes of this report, backlog will include areas with the
fo11owi.ng characteristics :

t , classed as productive and carmitted to f orest production;

2. disturbed through natura l or artificial processes (harvesting, fire,
b~ or pathogens) ;

3. not treated f o l..lowing these disturbances because of the high cost of
trreatment; (absence of teclmology , lack of access) , b.ldgetary con­
straints or negligence in planning;

4 . not satisfactorily stocked according to current asseasmentis , (Assess­
ments suggest that, without treatment, the areas will not beccme
stcx::ked within the period covered by managezrent plans. )

ECONOMIC VALUE OF BAC KLOG TREATMENT

It is i.mp:>rtant to appreciate that the value of reactivating backlog is
actually the incrementcl. value o f treating these areas as opposed to not treat­
ing them. This incremental value can be est.i.nlated as the difference between the
average future unit cost of delivered wood if backlog areas are not treated and
the average future unit cost of delivered wo:::d if backlog areas are treated.
'Ihe eooncmic value of recycling an area can , therefore, be estimated as the
expected present value o f th~ future cost; savings of delivered wood (or losses)
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associated ...-it:h the treat.lnent. The present value of future IXISt savings of
delivered cood a ttribJ.table to the oo.cklog treatment can then be viewed as the
maxi..nl.nn aroount that COJ1.d be spent on backlog recycling operatioos over ord
cbooe IX:Irma! or •average I treat::rent costs f or current · cutovers and recent dis ­
turbances .

In or der to quantify this value , i t is necessary to estimate expected
future wood cos ts from an opportunity cos t or ' benchmark ' case , and to compare
this with the expected futarre costs o f delivered wood f rom treated backlog
s i tes. The oost of wood f rom the benchmark case i s the expected average future
cose of wood if backlog s ites are not recycled, or the future •opportuni ty cost I

of wood f iber . Cost estimates o f future wood fran m.cklog s ites can then be
cc:mpared with the expected average wood oost f ran the benchmark case to estimate
the expected savings or losses that might be realized if this particular sit e
were brought back into production today.

A number o f essueptacee are implicit in this treatment o f the eeem::mics
of oo.cklog recycling_ First , the analysis is relevant onl y over the long term
because of the duration of the inves~t period. second, this approach essunes
that the cmly value that can be attribIted to backlog recycling is future cost
savings o f delivered wood . H<:Jwe,ver, if treatments undertaken today actually in­
crease t.~ wood supply .in such a manner that the annual l evel of fiber pro­
duction ca rl be increased, the value o f the associated incremental industrial
consunption cx:uld also be attributed to the trreetrrent; ,

~OOD COST AS A FUNCTION OF HAUL DI STANCE AN D SITE PRODUCTION

Wood cost IlUSt be express ed as a function of r eadily quanti£iable opera­
tional variables in order to differentia t e s i t e s a long an econcmic diJrension.

The firs t s tep in ' the ana l ysi s , then, is to define the cost; of deliver ed
wood as a function of physical operating vari ables. It wi ll be assumed that the
cos t of delivered wood vaztee only with hauling distance and merchantable V01Ulre
per hectare , and that all cost ccmponents can either be apportioned. to one of
these two phys i cal variables or designated as a f ixed cost . I t is then possible
to pr edict future wood costs by site, using onl y estimates of hauling distance
and volume per hectare .

In order to allocate the direct portion of costs of delive red ""OOd to
haul. distance and volwe per hectare , it is necessary to examine individual wood
cost ccepcoenea,

For several reasons , there is very lit tle in the way of 'average ' cost
informa tion for northern Ontario woodlands operations . COSting.....oodlands opera­
tions is very cuch a function of the nature of the operation .and even the manner
in 'ooIhich costs a re allocated within an o rganization . In additioo, cost infor­
rnatioo i s considered oonfidential by nost canp:u1ies because it is such a major
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ca:UP:X1ent o f total production cost. Perhaps the most relevant study in this area
is ktal.ysis of wcxxJ. Costs i n the NoPth ArneM:can F01'est Prcducts Irduetn-iee 1.

Data f or northern Ontario in this r eport are now 7 years oot of date and,
therefore , are relevant cnly in relative terms. With data fran statistics
Canada2 it can be estimated that the 1985 average unit cos t of wood for ?1lp and
paper m.ills in Ontario is approximately $40.00 per m3. .Fly using this estimate o f
the current cost of delivered cood and the cost comp::ments generated fran the
study cited in footnote 1 , coe can estimate wood oost ccmp:ments in 1984
dollars. Table 1 p rovides esti!nates o f 1984 wood cost ccepcnerrcs in northern
cntario.

Table 1. Northern cntario wood costs , 1984

Estimated share (\l
o f cost of Estimated

Cost (X)IIlp:)nent delivered wood 1984 $Im'

Stump to roadside 37.5 15.00

Poadside to Dlill 20 .0 8 . 00

Road <XJnStruction and 10. 0 4 .00
maintenance

camp cost 12.5 5.00

Ad'ninistration and 12 .5 5.00
overhead

Stumpage 7 .5 3. 00

TOrAL 10 0 . 0 40. 00

Anon. 1911. An~l ys l $ of wood cost s In the Nor t h Amer lee n forest products Industries .
Cep. Ind. Trade and ,eomm., Resovr. Ind. Br. , For . Prod. Group. Ottawa, ant . (unp ub l .)

2 Stati stics Canada . Pulp and paper mil ls . Cat . No. 36-204. Annual. Various Issues .
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If i t is assumed that there will be no new additions to the inventory of
backlog area, then the two phys ical parameters of haul distance and s ite
productivity f or the benchmark case can be app r oximat ed by using current ave r age
haul distance and s ite productivity estamaces , Wi th data f r an the sbJdy cited
in f ootnot e 1 {p , 3 ) , the f o llowing •averages ' were estimated:

' Ave r a ge ' truck haul :
' Ave r a ge ' s i te productivity o f harvest ed stands :

THE WOOD COST EQUATI ON

160 kIn
100 m3;ba

Because it is nece s s ary to express wood cost as a function of onl y haul
distance and s ite productivity I the degree to which wood cost cceponerrta vary
with these physical parameters must be est.iJnated. Table 2 provides estimates of
the direct and f ixed poz-tri.ona of each wood cost canponent as a f unction of haul
distance or site productivity .

Table 2 . Variablity of cost o f delivered wood wi th haul distance and s i te pr o­
ductiVity.

SITE PRCOUCI'IVITY

stump to r oadside

SUbtotal

HAUL DIsrANCE

Roadside to mill

Road construction and maintenance

camp cost

A<:kninistration and overhead

subtotal

OJSTS N:1r AFFECI'ED BY
DIsrAN::E OR poooucrIVITY

stumpage

Variable
portion

15 .00

15. 00

6 . 00

4 . 00

5 . 00

, . 00

16. 00

31. 00

Fixed
p:Jrtion

2 .00

4. 00

6 . 00

3 .00

9 .00

Total

15 .00

15. 00

8 . 00

4. 00

5.00

5 .00

22 . 00

3. 00

40 . 00
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It is assumed that there is a direct linear relationship between haul
distance3 and the variable portion o f hauling cost , and a nonlinear inverse re­
lations hip between s ite productivity and the variabl e portion of st:1lqI to road­
side or harvesting costs . em the basis of these assumptions , the future cost of
delivered wood can be expressed as a fw1ction o f haul distance and s i te pr0duc­
tivity:

F "" 3 . 00 '* (CfI) + [ (6. 00 * <CO ) + X '* 16 . 00 * (dt» + (..!29. * 15 . 00 * CCO»]
160 y

Whe r e : F" future cost of delivered wood ( $jm3 )
X ... fublre haul distance OCll.'l ) of backlog treatment proposal
Y - future productivity of s i te cm3/ha) o f backlog treatment

proposal
C ... 1 + the estimated real , annual~d unit cost increase
n "" investne1t period (years)

THE WOOD CO ST TABLE

At this p::>int, a matrix i s p roduced depi cting expected future wood costs
fran si tes various distances f ran the pr ocess ing center with various VOlUIIeS per
hectare. Future wo::d costs can be estimated by increasing the real 1985 wood
cost estimate of $40. 00 per m3 at a specified rate .

Contrary to PJpular belief, r eal unit costs o f wood are not increasing in
Ontario or canada . Figure 1 illustrates ncminal (current ) and real (cons tant )
costs of roundwood p.l1p.iCOd in Ontario and canada between 1955 and 1982 , the
latest year for which data are availabl e . 'rnese data su~t that unit cos ts of
wcod. have in r eal terms decreased over the past 30 years . One p:lSs.ihl e ex­
planatioc f or this trend is the improvement of the cost; efficiency of woodlands
operations through improved p lanning practices and techni cal innovation in wood­
lands operations .

A full appreciation of the trend evi dent in Figure 1 is an impJrtant
point in the econonic analysis of backlog r ecycling. I f deliver ed wood f iber i s
cping to have tl'UCh higher real unit values in the future , then the returns as­
sociated with the treatJnent of bac kloq will be that nuch greater . Figure 1 im­
plies that real unit eceee of wood will not increase dramatically in the f ore­
seeable future if 'oIIOOd fiber ctX'lSUlIi'tion patterns and the supply base itself do
not change s ignifi cantly . It will be assumed in this analysis that real unit

3 It Is unli ke l y t ha t the var iab le portion o f t he cos t of de l ivered wood attr ibuta bl e t o
hau l ing dlshnce varies l inearl y . It h c ha nges I n hauling distance for any s peci f ic
o pooat lon becaus e o f the logistica l cons t ra i nts related to t r ansportati on con f igur ­
ations . ~ li near re lat ionsh ip Is a s sumed for purposes o f Il l us t r at ion o n ly . Mana ger s
shou ld e ither de f Ine this re lat ionsh ip on t he bes ts of the ir own o pe r at ions or app l y
the li near ass umptIon t o a n a ppropr iate ra nge o f ha u l di stan ces .
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Figure 1. Ncminal an d real wood cos ts in northern Ontario and Canada, 1955­
198 2 .

costs of delivered wood wi ll increase at a rate o f one half of one percent per
year .

Table 3 illustra t es estimated ccod cost; in 90 years f or s i t es ranging
frOOl 80 m3/ha t o 240 m3/ha , and haul distances r an ging from 40 km to 320 Jan,
with an increase in real un i t cost o f wood of one half of one percent per year .
,The expected cost o f delivered wood from the benchmark case or the opporttmi ty
cost of not treating backlog s ites appears at the matrix coordinate where haul
distance is 16 0 Jan and merchantable vo lume is 100 m3 per ha , The best estimate
of the opportunity cos t of this Investment; is $62.66 per m3 •
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Table 3 . Es ti..r:lated cost of delivered wood per ,.3 by merchantabl e vel ure per
hectare and hauling distance.

Backlog site
mer chantable Estimated hauling distance fran backlog s i te to mill Oan)

vol ume at
harvest (,.3Ibo ) 40 80 120 16 0 200 240 280 320

240 30 . 16 36 . 42 42 .69 48. 95 55.22 61 .48 67 . 75 74 .01

220 3 1. 05 37 . 3 1 43. 58 49.84 56.11 62 . 37 68.64 74.90

200 32 .1 2 38 .38 44. 65 50 . 91 57 .18 63 . 44 69. 71 75 .97

180 33.42 39.69 45 . 95 52 .22 58. 48 64. 75 7 1. 01 77 .28

16 0 35 .05 41 . 32 47. 58 53. 85 60 . 11 66 .38 72. 64 78 . 91

140 37 .15 43. 42 49.68 55. 95 62 . 21 68 . 48 74. 74 8 1.01

120 39.95 46 .21 52 . 48 58. 74 65.01 71 .27 77.54 83.80

100 43.87 50. 13 56 . 40 62. 66 68 .93 75. 19 8 1.46 87 .72

80 49. 74 56 .01 62 .27 68 .54 74.80 8 1.07 87. 33 93 . 60

THE PRESENT VAlUE TABLE

Now that a table of fubJre costs has been generated, the net present
value (NPV) o f the expected future cost savings f or wood in relation to the
benchmark case can be calculated far any given racklog prc>p;)sal f or which
estimates o f future hauling distance and s ite productivity are available . Net
present value can be cal culated by using the f o llowing equation:

NPV/ha'" P [« 40) (C)n}-{(9) (C)n + (X/ 160 • (1 6 ) (C)n + 100/P * ( 15) (C)nJ]

(1 + r ) n

Where : P "" productivity estimate of prop:lSed b:lck.log site (mJ/hal
C "" 1 + the estimated r eal , annual ccmpound unit cost increase
n = investment period (years)
X "" future haul distance of proposed b:lckloq s ite (kID)
r"" real dis count rate (\ )

Tabl e 4 represents 'bes t estimat es I of the present val ue of the expected
future cost savings f or delivered wood associated with recyc l ed backlog s ites
across a range o f haul distance and site productivity classes . Estimates of
future costs o f delivered wood are taken f rau Table 3, and a r eal discount r ate
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Esti.ma.t ed pr es ent value of future
backlog proposal, merchantable
distance ($/ba I •

cost savings of wood per hectare by
volume per hectare , and hauling

Es timated hauling distance f rom backlog s ite t o mill (Jan)

Backlog s ite
merchantable

volume at
harvest

(m3/ba 1 40 80 120 160 200 240 280 320

240 228. 64 184. 57 140. 50 96 .43 52 .36 8 .29 - 35 .78 - 79 . 85

220 203 . 84 163 . 45 123.05 82.65 42. 26 1.86 - 38 . 54 - 78 . 94

200 179 .05 142. 33 105.60 68. 88 32 .15 ...4. 57 - 4 1 . 30 -78 . 02

180 154.26 121.21 88 . 15 55. 10 22 .05 -11.00 -44 . 05 - 77 . 11

160 129 .46 100 . 08 70 .71 41 . 33 11 . 95 -17.43 - 46 . 81 - 76 .1 9

140 104 . 67 78 . 96 53 . 26 27. 55 1.84 - 23 . 86 - 49 . 57 - 75 . 28

120 79. 88 57 .84 35. 8 1 13.78 - 8 . 26 - 30 . 29 - 52 . 33 - 74 . 36

100 55 . 09 36 . 72 18 .36 0. 00 - 18. 36 - 36. 72 - 55 . 09 - 73. 45

80 30. 29 15.60 0.91 -1 3 . 78 - 28 . 47 -43.15 - 57 . 84 - 72.53

Note: Real discount rate of 4't , 90-year investment period, r eal unit cos t
increase of de livered wood of one half of one percent per year .

of 4%, a 90 -year rotation period, and an increase in unit wood. costs of one half
of one percent per year are used. '!he vertical axis in Table 4 repres ents the
expected volume per hectare of the backlog proposal and the horizontal axis
represents the expected future hauling distance s frem these s ites . Note that
the present value of treating a backlog site with the same estimat ed future haul
distance and volume per hectare as the benchmark case is zero . Thi s simply
reflects the fact that at this pokrrt; on the matrix , the expected future cost of
wood f or this site is the same as for the benchmark case.

Managers could use the expected p resent values of f uture cost s avings
s hown in Table 4 in a number o f ways. The present value o f the treatment cost
per hectare could be subtracted f rem the present value of future s av ings in
Ta1?l e 4 to approximate the net p resent value o f the investment . If the ne t
present value is positive , the investment is econanically sound. Where
financial r es ourc e s are limited, schedules of backlog propos als coukd be
analyzed and r anked in order of econanic r eturn.
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SENSIT IVITY ANALYSIS

In vi e w of the broad na ture of the assumptions and the l ong tnvee tnene
period invol ved, it i s extremely important f or managers t o appr eciate the sensi­
tivi ty of this an alysis to changes in the key estimates .

In or der t o examine s e ns i tivi ty, i t i s usefuk to def ine a future cost
savings obj ective in terms of net present value to s erve as the minilmJrn s avings
necess ary to financ e the incremental cost of backlog site p r eparation . Vol ume
and distance coor dinat es for backlo g propcsats that meet this obj ect!ve can then

. be i dentifi ed frem the present value matrix. nte wood cost equation used to
generate the pr esent value matrix can be rrodif ied t o reflect a change in one or
more of the econcmi.c parenecer s an d then a new present val ue matrix can be
generated . The new r ange o f volume per hectare and haul distance coor dina tes
for candidate backlog areas that mee t the present val ue ob j ective can then be
identified f r om the new matrix.

It wil l be assumed f or this analys is that in t e:ans of ne t present value
the incremental trreatment; cos ts f or backlog s i tes is $150 per ha , This :reans
that only s ites that yield cost sav ings equal to or greater than $150 per ha
s hould be cons i der ed economically el igibl e Ear treatment .

Figure 2 depicts the "bes t e stiInat es" of vo l ume and haul distance
coordinates o f backlog s ites that meet the objective of $15 0 per ba , The curve
represents the coor dinat es of backlog sites which , if treated, are expected to
yie ld cost savings of $150 per ha , The area above and to the l e f t of the curve
contains the range of coordinates o f p r oposals f or treating back l og areas s o as
to yield savings in exces s of $150 per be ,

:520

:500
~

0
21!l0

~
E 2eO
~ c!

i 240

220::t
~

_________ c!. 200

~ 11!l0

e leO•
~

go 140
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100

1!l0
40 eo 120 l eo

Hauling Dtatanc. t",m Bacldo; SIt40(km)

Figure 2. Best e stimat es of vo lume and haul dis tance ca:nbinations that meet a
savings ob j ective o f $ 150/ha in p r esent value terms .
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Fi gure 3 tests the se ns itivi ty of the range o f econanically eligible
backlog proposals to a 15% variation in future hauling cost above and bel ow the
best estimate . Tne middle curve r epresents the best estimat e a s shown in Fig­
ure 2.

320

300
~

0
2eO

~
E 2 eO ~
~

~e
240 e0

"tl
0
:r 220

~~
c
8- 200
'0
> l e o
s:e
0 leo
::I.. 140
0
:x
u 12 0.g

100

eo
40 eo 120 l eo

HClulln; Olatcnc. from Bccldog stt_Oem )

o Inc rease of 15% trom bes t es t imate o f f utur e costs varying wi t h hau l d istance
+ Best es ti mat e case
o Decr ease o f 15% t rom best es t imate of fu ture co s t s vary ing wl t n hau l dIstance

,Fi gure 3 . Sensitivity of economically elig ibl e backlog s ites to 15% vari a tions
in f uture hauling cost with a s av ings ob j ecti ve of $ 150/ha in present
value t e rms .
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A number of observations can be made from Figure 3. Firs t , if haul ­
ing costs increase , the range of econa:nically eligible backlog s ites increases
for all proposal s wi th estirnated distances less than the benchmark estimate of
160 km , This is due to the fact that the potential for savings i s higher except
when the hauling distance of the backlog proposal is greater than the hauling
distance estimated f o r the benchmark case.

Second, the magni blde of savings or losses decreases as hauling distance
estimates f or the backlog proposa l approach the benclunark estimate. This is due
to the f act that at the estimated benchmark hauling distance of 160 kin, even
though absol ute costs have changed, the magnitude of savings and losses has
not . The hauling cost f or the benchmark case has been reduced or increased by
the same arrount as the back l og proposals f or all proposals with a haul distance
of 160 km,

Finally, a 15\ vari ation in the hauling cost o:mponent of the W'OOd cost
function does not appear to have a dramatic impact on the range of economically
eligible backlog sites a cros s the relevant r an ge of haul distances an d vo l umes
per hectare . This is because the cost sav ings are not experienced until the end
of the inve stment period. When dis counted to present value terms , these changes
are not extremel y significant.

Figure 4 tests the s ens i tivity of the range of e conanically eligible
backlog proposats to 1 5~ varia tions in future harvesting cost on either s i de o f
the best estimate . The curve in the middle represents the best estimate as
shown in Figure 2. The same observations made f or hauling cost variations can
.ce made f or variations in harvesting cost . This ti.Ire, however , ecre sit es
become e ligible f or treatment with increases in harvesting cost when es timated
volumes per hectare for backlog proposals exceed the best estimates of 100 m3

per ha , The magnitude of the impact decreases as the estimated vo l mres per
hectare of backlog proposals approach the benchmark estimate because the magni­
tude of savings remains un changed at the benchmark estimate of 100 m3 per ba ,
Again. the margin of econcxni.cally e ligibl e s i t es does not appear to be extrerrely
sens itive to changes in future harvesting cos ts . In addition , it appears that
the analysis i s rror e sensitive to changes in harvesting cost than to changes in
:b..auling cost over the relevan t r ange of volumes per hectare and hauling dis­
tances .

Figure 5 illustrates the range o f backlog proposa1..s that would be e cono­
mically eligibl e f or treatnent i f the total unit cost of deliver ed wood in­
creas ed at a rate 15% above and below the bes t estimate of one half of one per­
cent per year . I t is apparent frcxn Figure 5 that a ltering a ll future cost can­
ponents by 15\ has a significant impact on the r ange o f eligible backkoq sites .
It is worthy t o note that, as a resul t o f the c:x:xnp:xmding effect, the impact of
costs increasing at a r a te greater than 15% of the best estimate is were signi­
f ica n t than if costs increased at a rate of 15\ l ess than the best estimate .
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in harvesting cos t with a s avings obj ective of $150/ha in pr esent
value terms.
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Figure 5. Sens itiv i ty of eccnceucaj.jy eligible backlog s i tes to 15% variations
in ccepounded ann ua l increases in total cost of delivered wood . (A
savings ob j ectiv e of $150 /ha in present val ue t erms is essuned.}
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Because of the ti.roe involved the analysis i s extremely s e ns i tive, to the
choice of discount rate and inves tment peri od . A real discount r a te of 4% i s
taken f rom Row et a1. ( 1981 ) as an appropr iat e discount rate for long-term
f orestxy investments. An investment period o f 90 'ye a rs i s chose n t o r eflect the
average f uture rotation of managed sof twcod stands in northern Ontario.

Figure 6 t e s ts the sensitiv i t y of the r ange of econanically e ligible
backlog proposal s t o 15% vari a tions in the discount r ate above and be l ow the
best estimat e of 4%. c l earl y , the analysis is also very sensiti ve to the choice
of discount rate. All other things being equal, managers employing rates of
return in e xcess o f 5% would find it very di f ficult t o justify backlog recycling
solely f o r the purpose o f r e ducing future wcod costs . As in Figure 6 , an in­
c r eas e in the discount rate above the best e s timate has a greater impact an the
r ange of economically eligible backlog s ites than a dec r ease o f the same magni­
tude .
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~ Ses t es t Imate case
O Decr ease o f 15$ from a real d Iscount r ate o f 4$

Figure 6. Sensitivity of economical ly e ligible backl og sites to 15% variat i ons
in the dfsccunt r ate . (A savings objecti ve of $15 0!ha in present
va l ue terms is assumed.)
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Figure 7 tests the sensitivity of the r ange of eo :momically eligible
backlog proposals t o 15% variations in the investrrent period above and below the
best es timat e of 90 years . A r eduction in r otation a ge greatly increases the
range of economically eligible ba.ckl og proposals because the returns , defined as
cost sav ings , are realized soone r. Again , because o f the compounding effect , an
increase in the rotation a ge of 15% above the best estimate has a great e r impact
on the range of eligible ba.cklog sites than a decrease of 15\ .
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Figure 7. Sensitivity of economically eligible backlog s ites to 15% vari a t i ons
in the investment period. (A savings ob j ecti ve of $ 150/ha in p resent
value t erms is assumed. )
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DI SCUSSI ON

Defining the cos t of delivered wood as an aggregate function of phys i cal
site and non-site variables can provide managers with an econcmic dimension
necessary for the efficient scheduling of backlog treatment . For purposes of
i llustration, this analysis employs only two independent variables-volume per
hectare at the t.i..ma of harvest and expected hauling distance; however , manaqez -s
should be encouraged to use other physical vari ables such as average stand
dfamet.er I terrain , load size and road c l a s s in order t o def Lne a cost function
which rroz-e approp r i ately reflects the operating environment . Manager s should
also be encouraged to employ econanic parameters wtu.ch best reflect the
financia l objectives and constraints particular t o their own organization.

I f an average incremental trea.trnent cost i s assumed as i t has been in
this anal ysis , tru.s approach can be used to r ank backlog proposal.s by future
savings potential. If incremental trreatment; costs can be es t:i..Iret ed for each
proposal, dif ferent propoeal,s can be ranked by net present value . This approach
could be a powerful planning tool in areas othe r than backlog scheduling. The
cost function itself could provide an econanic dimension to the f orest i nven­
tory , and this information would be invaluable in the preparat ion of opera t ing
plans.

In spite of 'the manne r in which this approach is employed, managers
should be fully aware of the sensitivity o f present val ue to changes in the key
variables. Estimates o f the physical parameters f or the benchmark case and tihe
cos t functaon s hould be a l ter ed periodically to r eflect oper ational dynamics and
changes in the physi cal r esource .

This approac h to backlog scheduling of f e r s one flOre
tional p lanning procedures. The approac h would ensure
obj ectives of the manager' s organization are being met,
financial and oper ating constraints are being considered
planning process .

d.i.mension to opera­
that the financial
and further I tfiat;

in the ope r ational
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