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Abstract
li@w The purpose of th1s study is to ana1y4e the impact of
fmonopson1st1c competition on the residue- ut111zat10n o; wood
.ch1ps in A]berta; A1though prey1ous're5earch has. identified
the presence of monopsonistic competition~in chfp‘markettng {
in Alberta, th1s study proposes- to measure the present and
‘potentiaT 1evels Sf res1due ut1]1zat1on in Alberta's
sawmills. |
The measure of a f1rm s perform‘hce 1s evaluated on the,
basis of econom1c eff1c1ency To measure economic eff1c1ency
the study cons1dered three measures Qj_a f1rm S performance
Net Present Va]ue (NPV), Internal Rate of Return’{IRR) and
the Erofltab111ty Ratio (P/R). ! A]l'three me thods we;e
testedvfor their senstttyity to changes in prices, cOStS'and
discount rates. Twenty;Five sawmi 11s in‘A]berta'Were ]
surveyed. Th1rteen of these firms ch1p sawm111 res1dues
This study also d1scussed the 1nformat1on'%ase
reoard1ng the costs of product1on “for the chipping T
operation, the rate of.return available forrthe saﬁmil]s,
. identification of cost constraints'that specifically affect
rates of return, the 1mpact of size of operatton on costs of
“production, the effect of location of mill on‘rates of
return, transportation costs, the cost of wood chips to the

producers of pqu”and the economic impact of the price

policies employed by-the pulpmills.

' The Profitability Ratio is a Benefit-Cost Ratio used for
cashflow analysis. . : v

iv.
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The Cost Prlce ;?lm analys1s examﬂned the extent to L

}

wh1ch the pr1ce of chlps ts a l1m1t1ng factor 1n achie 1ng a

h1gh IRR when hlgh annUal or 1n1t1al costs preva1l Sbme of

5%

the f1rms problems wh1ch tended to reduce the IRR were ;
~~cho1ce of equ1pment type of ma1ntenance requ1red and the
'm1ll layout Where a h1gh Chip RecSVery Factor (CRF) ex1sted
ui.e;, amount of ch1ps on a (BDU) basws / per . bem high |
var1able costs of product1on were the c?use of a low rate of
return (IRRl | S ‘

The eVaﬂuation‘Of vanOUsesupply-demand scenarios °
conc luded thét ln'determlnﬁng the economic impact of
vpotent1al sources the expan51on by the ex1st1ng pulpmills
and the add1tfbn of Hew developments had to be taken 1nto
account because of increased demand for cheaper sawm1ll
residues. As the current prices (Fre1ght On Board)(f o.b)
sawmill demonstrate, more compet1t1on'would assist sawmi 11s.

in obtaining prices for their chips closer to that of the

“pUlpmills’ costs of produc tion

*%
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e
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I. The Problem and Its Significance =

K

.. A. Introduction

ﬂDeféfhih}ng‘how much of a tree’s Eesidué.is
economically useabie isfonconcern to fqrest companies énd
goverhment'adminiSfrators. Each group is intepqstgd'in
efficiency, but from a different perspectiQe. The forest
compény is 1nterested.;n maxim%zing.profit, while. government
administratoés méy be‘interesteq in resource utiliéation
from a social viewpoiht.wﬁkéﬁ‘fnClUdGSI 2
1) Yield Vo}umes (maximgiation)
2. Harvest Volumes (maximization) ‘
3. Processing Utilization (maximization)

Recently, greater attention has been given to increased
ﬁti]izatioﬁ of trees as the costs of fibre résources have
risen. The specific a§béét of utilization considered in this -
study is the production of qhipé by éa@mil1sAas'wood_input
i fo A]bertaéé pd]p and péper industry. |
| Previous résearch has indicated‘that chips are sold in
imperfectly competitive markets (Ge]dart,1978}: Therefore,
this stgdy*wﬁ]] examine tﬁe affect of‘the market on»ﬁhe

ef#ﬁciéncy of residue utilization. 3

€,

? Maximization is from both a biological and ar economic
viewpoint ’ , .- .

¥ Eeonomic efficiency is the ratio of the values of outputs
obtained from an economic process to the value of inputs
necessary to produce them. The higher the value of output
per dollar’s worth of resource input, the greater the
efficiency of the process- (Leftwich, 1976:389, .

o

1



Residues and Their Uses

Wood residues are wood fibre 1eft’§ut of any conversion
bbrocessu Sohe residues ére recoverabﬁe as so]idlwood'such as
stemwood and industkja] waste, e;g.ioffcuts, slabs, peelers,

\

and cores. The Qesidgég must'be-chipped before they can‘be’
vused-py-{he bqu andfpaper, particle board, and fibrebd;rd
inaustries. Branches, stumps, slabs, or edgings ‘are chipped
at the logging or mill site. If the bark is removed, fiﬁér
materials such as sawdust and shavings from sawmills and
other forest mil]svare suitabie as raw materiaa-for the pulp
.»th'papeﬁ, particlé board, and fibreboard.industbies. Bark
is Uséd as a horticultural bedding'matéria]. Any remaining
material which does not have poténtia]_és a wood-based
product”may be used for eﬁergy production. i
Advantages of Chipbing

Until fhe ea}ly 1950’ s cheap effﬁcientlequipmght was
not éva11ab1e fdr the"debarking and chipping of trees.

. Mechan4cal debarkers and chipperg_for larger operations weré
déve]oped first. Equfpment is now'availabie which allows
mos.t opeh;tions to bark logs and sell residues
tManning,1972:1). ) '

Sinc; the 1960's, .there has been an increase in the use
of Chip;fng équipment. Wages. capifai investment costs., anhd
the cost of.raw materials have’risen in the sawmill industry
relative to ch{b prices. The price of lumher., (at’ least

until the mid-to-late 1960's) remained relatively constant

in real terms.thereby intensifying'é'coSt/price sqQueeze in
7 . ’

-
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the sawmill ihdustry. Aé a resuft,'the_industry has become
-increasineg interested in_extracting all marketable
produéts; such as pulp chips, from rodndwdod.i

The introduction of chippingﬁinto the sawmill industry

has the fol]owing\consequences:

)

A broader 'economic base is established. - /
Industrial and technoliogical changes occur. -
Milling efficiencies encourage growth. -

Resource management policy' can be modified to provide
additional timber requirements through implemetation of
stricter utilization standards: and timber ‘
distribution” (Bongalis, 1975:4) .

TN SN

-

‘.'The introduction of chippiﬁg and debarking équipment
will affect the costs of other pdarts of the lumber
production process. The cost of the.équﬁpment can be charged
to both lTumber and wood chip‘ﬁroductjon aécounts. For
’egampié{ withou£ debarking and chibpihg féciTitiés{saw‘
maintenance is more frequent which affects the rate of
lumber production. The cost to the sawmi]] for producing
pulp chips may be viewed as an additional cost which results
from sawlogidebérkiqg and chip productidn activities. The
sale of wood chips.a1so'e1iminates the cost of residue

disposal.

B Problem Definition
Ae previois research has demonstrated. there are
inefficiencies in the marketing of chips in Alberta

(Geldhart,1978). An efficient processing and marketing



,

, system is necessary for optimum resource uf}l%éation. ltf
appears that in the present marketing,syétem fhé'buyégﬁ of
chips are in a monop§opistic-pos§tion amdlSuy chfpé at'the 
lowest price possible.;1 Sawmilfs close .enough to the
pulpmill to be able to sell their chips, have an opportun1ty
cost for their residues equa] to what the pu]pm11] is
willing to pay. If thex can not se]lithgwr chips, the
residues have an opportdnity cost that is equél ié;a-
disposal cost.

A price sensitivity”énq}ysis was undértaken to
calculate the ecoriomic effjéiénconf’sawmi1is to determine.
how sensiti?e they are undef varjous priting regimes. Chip
production improvements were recoﬁmended based upon a firm's
present production levels per output of lumber (Chip
Recovery Factor). 5 Where a monobsonistic market exists, the
duestion aéises as to'whether the price of chips is too low.
More specifically, Qhen giveh‘the prddqction efficiency and
location of a séwmilly does the price dffered by the
pujpmi]l provide a "fair" return for the sawmill?

This sfudy examined the affect ,of transportation costs
on the price of chips. Since some pulpmills have taken over
the responsibility of-transportiﬁg chips from the sawmills,
prices (F,o.b pulpmill) were estimated, Calculating the

4 Monopsonlstwc compet1t1on as opposed to monopoelistic
competition is the case of a single buyer of an input.

5 The Chip Recovery Factor is defined as the amount of ch]ps
converted from sawmill residues and is measured on a BDU per
Mfbm basis. A good level of .Chip Recovery would be .6
BDU/Mfbm. See Chapter 5 for a discussion on Chip Recovery in
Alberta.




price was useful because by estimating the coét‘of chipping
at the pulpmill, a compar1son between the costs at the

sawmi 11 and at the pulpm111 was made. The ro]e of the
monopsonist pu]pm111 is centra] to ensUring residues are
ut1]1zed This role w11]wchange as: the 1ndustry expands
Therefore,. the dependence of sawmills of selling to only one
buyer will change with new develepments Supp}y demand

scenarios were also set up to evaluate the 1mpact of demand.

by present users of residues.

C. ObJect1ves of the. Study ‘

The obJect1ves of the study wére twofold. The study'
evaluated the prices of chips as offered to the sawmills and
determ1ned the- affect of pr1ces on the rates of return of
the f1rms The study also 1nvest1gated the costs of

Jproduction and potential guantities for chipping from both

the sawmill’s and pulpmill’é viewpoint .
.
D. The Relevant Facts
A number of stadies'were reviewed to help ciarify the
_problem. For example, 1ncreaSes in residue it1112at1on
~across Canada have been drambt1c since the develobment of
debarkers. "With the 1ntrod%ct1on of debazZSPS in the /
950 s, mills started ch]pd1ng up thelr residues and sellling
h them to ptlpmills” (Keays, A979' {1.. From 1950 to 1979,

.wood residues as 1nput by the pulp industry has a]so

increased, . .- from 2 percent of raw material input to 26°



percenf..ﬂ (Manning, 1972:1) . Manning (19%2) attributes some
of the increases of chipping in the 196025 to the cost/price
squeeze that occurred when wage rates ‘increased and the
price bf lTymber essentﬁa]ly'remained constant.

Wood residues as an input to the pulpmill vary across

-Canada, "representing from 56% of raw material in British

Columbia to 12% in Ontario’ (Manning,1972:13). In a mill N
étudy by Styan (#%3977) in Alberta, "40% of these potential o

residues were being utilized for pulping, " and of the
chippable residues, 25% were disposed of byliandf11] or
burning. The corresponding Fjgure fér British~Columbia'wasl‘
4%. Styan {1977) concluded that mil]l residde was used
efficiently in British Columbia (Styan,1877:4).

~In Alberta, trahsportdtion.inefficiencies caused some:
of the problem, as staged by Rodgen.f1977), "It wou]dﬂapbear
that some of the factgrs Keeping chip prices down in
Alberta, as opposed toVB.CI, were transportation costs and
an inefficient freight system. "These factors alone tend to
drive up'the final éost of chips to the buipﬁill”(Rodgeﬂ.
1977:38):

In northern Alberta, the railway system is viewed as
being particularly inefficient, "For example:. if chips were
to come by rail. they would arrive at the raiTway terminal
at Grimshaw, go through another interchange to the Northern
Alberta Railway, take a long loop east throqgh Peace River
and then‘double back to Qrande Prairie* (Rodgepg,]97]338).

"

An increase in the efficiency of tte railway system would

TR
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involve, " closer co-operation among the supp]iérg the
receiver, and the railway company" (Rodger,1977:38).

In Noﬁth Americé, sawmilling has become more
centralized and au;omatéd thereby reducing some of the
effects of the increasing costs of transportation. In a_
hstudy by Paul H.Jones (1977), the trend toward fewer
‘sawmills wou]d affect the Work force:fjay‘"... dééiining
number of small sawmills, coup]eé witﬁ{éh increase in the
number of larger préductivjty-low manpower sawmills, a
declinihg work force will result, "(Jones,1977:40). This

means sawmills would evolve into larger, more centralized

and integrated operations. Burns (1968) stated:

"it appears likely that integrated wood=-us ing
-+ industries will develop in Alberta during the next
P decade and will reach. an advanced stage of
: deveélopment by the end of this period"
(Burns- 1968:267 . ¢

V4Bupns.sta36d a}so:thét the extent of the development .would

o

depeﬁd on the market situation. Due to slumps in the market

in 1974, 1978, and 1981, industry response has contradicted
55
predictions made in the 1960's. .

Fxrens{ve use of the forests and the problems this
poses for increased utilization is a situation creéted in
part by governménf. As suggested by Burchell (13RA) gome
provincial governments have been too lax fn creating

'..em?jbymen$,Qpportuhities by continually adjusting their

policiesinggarding natural resource based industries, .by
tttttt T S '
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offering larger concessioﬁs of‘lénd to anyone who will
create an industry" (Bur¢h¢11.1969:88). Additional comments
by Burchell (1969) suggest‘thé prob]em.was especially %pue
' p? provincial govgrnment-actions in Western Canada. More
recenﬁly}_Rodggé.(1%27) stafe§ that such éctiQn was
impTé%énted as it waé, "...not possible in the past to get
pulpmills to establjsh'jn the province unless some incentive
was added"‘(Rodger11977:38)f "5. /
| This problem was also étated by Fraser (1978): due to
the “.:.psychology of abundance for so many years, we teﬁd
to waste much of the fibre" (Fraser,1978:45ﬁ§;Firms did not
place a sufficﬁently high value on the wood fibre input as
much was available, and stumpage prices, or“financiaW tariff
to the government for utilizing the timber resburce,"were
low. Industrial proceésing of residue generally begins with
a situation in which price is low jn comparison to the
traditional wood raw material. Such_js the situation in
Alberta. The pu]pmi]is buy. chips as long as they are a
cheaper source of wood fiber than their own roundwood
supplies 2nd as long as production is profitable at 1eést'jn
the short run. ‘ y

.
E. Outline of Thesis
This concludes the firet chapter and the defining of the
problem. Chapter 2 outlines the theoretical tools relevant
in evéluating the residue utilizatioheproblem. Chapter 3

outlines the cashflow approaéh~undertakén in the.Study.

«



Chapter 4 details the assumptions needed in setting up the
cost data. Chapter 5 is an evaluation of theﬂdata,co]lected'
emphasizing production, capital costs, and the sensitivity
of the sawmill industry to different discoﬁht rates and
price'changes. Chaptef 6 discusses the pulpmj]}is cost of
'Chipping and the impact of supply and demand. Ehapter 7
contains the direction for impfoving wood residue

utilization in Alberta, with conclusions. \

a



o 11. Markets and Pricing of Wood Chips

A Monospo11st1c Compet1t1on

The theoretical’ ana]ys1s is concerned with the
.def1n1t1on of the type of markets in the sawmill and
- pulpmill industries in Alberta, and the pricing policies
established. o |

The sawmills sell their pulp chips to one of two
pulpmills, depending,on location. For the study it is
reasonab]é to assume that either pulpmill is a singfe buygr
in their own defined market space. 5 There?ore} the
pulpmills are monopsoni;fic in buy1ng chins. One could
consider the situation as oligopsonistic if both pu]bm&lls,
were part of the same market for ch1ps but since they do
not compete except at the outly:ng'edge of their respective
marke¥s it was decided to consider the case of monopsony.

In'cdntrastﬁ buyer behavinr under the Conditinns of
pure competition are, "where 5 gbOd‘is snld td very many
small buyers. none of thon buys enough that he can hope to
influence the market price nf the good”(Bain,1952:377). This
supply is perfectly "elas}ic or horizontal at the geoing
price, regardless of the shape of the industry
“Urvn”(Bain,1952:378)

THe monopsonist faces an upwardly s1Opinq supply curve

"The upward slope of the resource supply curve faced by the

P
& A monnpgon7%t1c market exists where there is only one
buyerp .

10



monopsonist gives monopsony the characteristics that
distinguish it from pure competition” (Leftwich, 1976:331) .
The monopsonist pays higher and highér‘prices to obtain

larger quantities of chips up to some optimum point.”

B. Marginal 'Productivity Ahdiysis

Under the assumption of pure competjtion‘firms‘acduire
inputs until (ne marginal revenue ofvthe oufpﬁt equals the‘
cost of the input. Whenever the mqrginal reveﬁue excéeds the
marginal cost of the input the fi[m can increase profits hy
acqgiring more units of the input.

Marginal product{vify analysis helps Hetermine the
firms derived demand for any given input  The derived demand
for an input is prompted by the demand for the final

product. A model that establisghef

the price of an input or
inputs has to incorporate marginal productivity analysis,
which essentially evaluates tHe déﬁand for every input, with
~supply information of each input. 07 decjdjng on the 1eVel:
of ~utput of pulp é pulpmill ﬁhst consider the mix of inputs
that will produce the level of outbut desiredf Oufaut can be
shown as eifhér-tofal saTés or as a total amount prodiiead
Input will consist of identifying the quantities of 1 aw

material, labor, amount ~f capita] equipment and othe

el vices requirad in the proadiuction nf the Attt

7 Assume the monopson1st seeks the mavimum prof1t from*his
operatlons
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Know]edge of the production function presupposes that
set of optimality ca]cu]atjons have been carried out. ln
order to minimize the cosf of production the‘marginal

s

product obtained from spending the last dollar on factor A

a

N

must equal-the marginal product obtained From spending the .

; last dollar on factor B. More precisely: -

., an optimal combination of any two inputs I and U
requires that the ratio of their marginal products
be equal to the ratio of their prices."
(Baumo1,1977:279)

MPi / MPj = Pi / Pj

As profit maximizers the firm will seek the optimality

‘ .
condition. A locus of input combinations can be created. all

of which are Caﬁable of producing the same output level. The

expansion path of a firm {%b the optimal input combination.

will vary as the firm expag?c'chip production,

"Because the monopsonist has a control on input
prices they are-able to affect a change .in price and

. therefore the slope of the price line. This control

. ultimately allows the firm to get to an optimality
.condition. The change in slope due to price changes
allows a greater level of input and hence greater
level of output for the same expenditure *
IGeldha t , 197R-768)

In moving along an isoquant the use of diffarent input
combinations must satisfy the constraint that the last

dollar spent on factor A must equal the marginal product of

-



the last dollar spent on B.

Y

From the firm's expansion path it is easy to f1nd the
firm' s total and average cost curves. The expans1on path
shows the tota] cost of 1nputs needed to produce - one -

specific level of outputt P]ott1ng all output p01nts that

make Uip the expans1on path aga1nst costs of product1on w111
g1ve the total cost curvel//' .

Whether the f1rm is" a perfect comp3t1tor or a
monopsonist in the factor market, the equ;tlbr1um cond1t1on
for factor h1he is the same. Equ111br1um factor emptoyment
occurs when the Marginal Revenue Product (MRP) of chips
equals the Margtnal Cost (MC) of chips at the pulpmill. Wheh
the firm is a perfect competitor in the factor market the MC
of chips at the pulpmill equals. the price of chips Price
(P). In equilibrium the MRP of the pulpmill equals the MC of
chibs at the pulpmill. whi¢h equals-the delivered price of
chips P.*However, if the firm is a monopsonist the MC of
chips to the pulpm1]] is greater than the prtce of ch1ps P.
The supp1y curve is the summat1on of the maro1na1 costs of
buying chips from all f1rms The mohppsontsf will buy until
the margthé] cost equals marqinat revenue. The marg1na1 cost.
o f ohwps at the pulpm111§(MC pulpmill) represents the amount"
the pu]pm11]fs expenditure on chips will rtse as successive

amovints of lchips ar‘e purchaced *

¢

8 The assumption is made.that the buyer buys each unit of
any amount at the same minimum. supp]y price (Bain, 1952: 384)

L/
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Monopsony 011gopsony and Perfect Compet1t1on ;
g L]

W1th the dwscuss1on a1ready 1llustrat1ng the i

‘equ111br1um conditions necessary. for monopSOny and perfect
competition it 1s.worthwh11e to illustrate the affect of -
these.djfterent forms of coméetttion on'the price of chips
and quantity of chips sdbplied KR Graph 2-1, Page- 15 shows
the resu1t1ng prices and quant1t1es bought ‘The qonopsonﬁet
ﬁmw1]l_max1m1ze h1s'prof1ts by huy1ng‘quantrty Q1,chjps at
"prtce P1. Buying more than Qt¥chip5'wou1d increase the
T monopeonists coete,more thanxhis reQEnue. This isibecause
Mbuying Q1 a]so oornesponds to the intersection of%the
monopson1st s marglnal cost and marg1nal revenue curve.
;Buy1ng more than Q1 wou]d take the f1rd beyond the,po1nt of
1ntersect1on of the marginal revenue and cost curves.

In an o11gopson1st1c marketithe marg1na1 cost curve of =
the pu]pm111 w111 be less steep, as 1nd1cated by MC
(011gopsony) 1nvGraph 2-1. Ihe 1ntersect1on of MC
tOtdgopeony)’and'MR (Pulpﬁj]l) shows - that price P2 and
/quanttty'02 chips would be bought in an o]tgopsonisticl
':harketa Therefore more chioé woqu»be”bought at a higher
price asedmtng'that thefMR»(Pulpmi}]) curve is -the demand
curve for: factor inputs and mC (O]lgopsony) is the supply
curve of ch1ps '"v PR
o In a‘perfectly coﬁbetttive market the Marginal Cost of

_ a , - :

‘Chipslto the'pulpmill is the same as, Mé.(Chipping + trans)

- %Asﬁume that the- total pulp 1ndustry is the same.size under
. all three forms. ot competltlon and -the marginal revenue :
qyrve for the pu]pm1]1 1s the demand curve. for faétok\wlgufTT*s\

I e A . - . . " . )
@a LA e Lo . . . d o - .
T (R RS L . . e . .



15

MC chipping +

| - 7 MCojigopsony trans
v T e : v awmill
> _—
A .
”’goulpmi.ll "
p , /, — MC chipping.
. Sawmiil
-
e e A I T e
ERR S " Quantity
~0 .00 Q. Qe a3 S -

Source:Adapted fmm;Ca'rroH,M.R. ,1e81 1,

GRAPH 2- 1 Monopsony',Ol'igopson’y 'and Perfeft. Colr,_n;.)e‘titi’ou‘
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i11, the supply curve for the industry. As was

fof‘fhevggﬁﬁ
assumed before the Marginal Revenue Curve for the pulpmill
MR (Pu]pm{ll) woulq be the demand curve for factor inputs.
At the point of interéection of theéevtwo curves Q3 chips‘
would be bought at price‘P3. Thefefore under a_perfectiy
competitive scheme the most chips would be bought>03, at the
highest price P3. ﬁ'. |
Effect of Transportation Costs Due to'a Uniform Price Policy
The affect of transportation costs @n the production of
chips is 1ntroduced here. As shown in Graph 2-2, Page 17,
the transportation costs will increase (but at a deéreasing
rate). In Graph 2-3, Page 18, in part A, point 0 is definhed
-as the site of the pulpmill. The amount supplied by a
sawmill will be dependent upon transporation costs énd'éthér
variable an&\fixed costs of prodUctioﬁf THé Firm will
require a certain price (f.o.b. sawhill),to cover these
necessary’costs‘of production and an addffiona] amount to
cover the tranSpOrfatibn‘costs. e o
The S$S lines in part B, C. and D. Graph 2-3, Page 18,
»reprgsentlthg guantity of chips that a .sawmill at loqafiénén
"R, V, and W ]ih'Graph‘2;2”réspec%i§éﬁyﬂQiIllsubpl&. Eor.th%s
analysis, it. is a;sumed:that all.Finmé‘have the same
marginal costs ‘of Production regardiess of location. The

prifes neededd to cover their transportation costs which

' f.o.b.signifies freight on board and designates that
either the supplier or buyer will be responsible for
transporation coste i e, f o b supplier, “the supplidr is
responsible, oo
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@ S
wou 1d 1nduce them to supp]y chips to the pulpmill are
- represented by lines SrSr, SvSv, and SwSw in Graph 2-3.
These lines were drawn at a distance above the SS lines
equal to the vahiable cost of transportation for locafions
R, V, and W (from Graph 2-2). Adding the supply lines 5rSr,
SvSv, and SwSw together pfoduces the aggregate supply curve
SoSo in Graph 2-3. The MC pulpmill curve is the marginai
cost curve for chips et the pulpmill derived from SoSo. The
price # is the monosponist’s optimum price found on the
aggregate supply curve So.'' The quant1ty Qo will be bought
by the pulpmill at the 1ntersectwon of the marg1na1 revenue
product (MR Pu)pmlll) and marginal cost curve (MC Pulpmill),
in Graph 2-3.
For a delivered price P (f.o.b. pulpmill), sellers at
R, in part R of Graph ?-33‘Page 18 will supply quantity Qr
and the local price (f.o.b. sawmill) will he price Pr. A
similar analvsis can be done for point V i.e.. Qv and Pv. At
point Qw the price P of fered by the pulpmill is not enohgh
to cover transportation costs for any sawmills located at
point W, (from Graph 2-2), therefore na chips would he
supplied by the sawmill. The analysis shows that if 3
sawmill was responsible for its own transporation costs
after the costs of transportation wete deducted, the price

availabhle tn a sawmill derreases to such a point that a

. 1
; Ls

sawmil]l may not be able to supply chips. This concludes the

' This is the opt1mum poxnt for the 6%70pson1st where
MRP=MC . ~ :

. . K L
A . L o~ R S



discussion of a uniform- pr1ce policy.

D1scrwm1natory Pr1ce Policy: A- Compar1soA
R The d1scuss1on w111 now. compare’ the affects of the
uniform and d1scr1m1natory pricing. po]1c1es on the pr1ce of ‘
'ch1ps ava11able‘to the sawmill. It 1s assumed that the N N
marg1na1 cost of ch1p production . (MC ch1pp1ng) to the .
sawmill in Graph 2- 4 Page 21, "is constant. The opt1ma1w
price and quantity:?or the monopsonist would be‘Qt chips at
price P1. The monopson1st should relate the p01nt of 7 “*Ff?
equality of marginal costs and revenues (at po1nt A) to the
supply curve of the sawm111 (at point B). o

As the previous section demonstrated, in assuning a

pricing policy that is'uniform. (nondiscriminatory), a
sawmil]’e transportation costs are subtracted from the price
the pulpmill would pay (f.o.b. pulpmill) to arrive at a
price that is f.o.b sawmill. Sawmills are willing to sell at
any price above P (f.o.b. sawmi11)(see Graph ?'4). If the
pulpmill buys at price P! a sawmill with no variahle
transportation costs, i.e.. at point D, wonld capture its
producer surplus derived from P P, times the quantity
produced by the sawmill, at D, A sawmilt at point f has no
producer’'s surplys ((P1 - P) - ltransportation costsg) =
zero) A1l sawmills between D and F have some producers
surplus. the total of which is indicated by DEF (shaded
area). The. b;eakeven potnt for transpor ting chips (t CWBA”"'k

;pulpma]]) 13“where the sawm11] wouﬂd enly be able to ba]ance

‘.the costs (ftxed and var1ab1e7 of ch1pp:ng and the prwce the o

o

s
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pu]pmilT charged for chips.

| With a discriminatory price policy, the monopsonist
discriminates between sawmiils by offering a price P that
Just covers their marginal costs af chipping (MC chipping
sawmill). By paying»Qhe price P, the prqucer’s surplus
(DEF) is transferred to the pu]pm111 as consumer surp]us
(DEB) The pulpm111 could use. the consumer surplus to buy
more chips from sources beyond where-the breakeven*poini'-
..occurs. Such a red1str1but1on of benef1ts away from the
'sawm111 wou]d n@t encourage sawmitils - to locate near the
pulpm1lls A d1scr1m1natory price policy allows the
monopson1st to take full advanfage of his ab111ty to charge
a minimum price, equal tn the marginal costs of chipping.
Conclusions

.

The emphasis of this chapter was to discuss the effact
" :
of monopsonistic Competif%on on price and levels of v
uti?ization. With the significant effect'transpdrfati0h<.
costs have on the variable cests of‘nroducfion“and here the
pulpmills have taken over the responsibility of trapspﬁrting
the chips. a firm' s Tocation becomed a’prime factor in a
pulpmill’s decision to buy that firm's chips. This
description ~f disecr iminatory monopsonist pricing behaviar
evplainsg the way that prices woirld theoretically be expected

toibe set in Alberta if it is Wssumed that the pulpmills are

monopsonists in a large part of their market ared for chips.

-



- 1Il. Costs, Cashflow, anduEfficiencyfin Cﬁféping
A. Introduction

Two cost elements affect chip utilizaijon:’the cost of -
productién and cost of tkanspbriétion.‘Thié study looks at
revenue and:cost frqm the point of H?oduétioﬁland price
1evels_necessary to provide an adequate rate of return. The
e éﬁéiyéﬁs~1nv64ves;testing a wide array, of. discount rates and

price changes.

'B. The Cashflow Approach
A cashflow approach is desirable when caliculating the
ecnﬁomic efficiency of a project. Sdch an abprd%ch shows
revenues and costs in a format fhét is "relevant t~
evaluating capital investmente” (Clifton, 1Q77-138) A
cashflow statement accounts for hoth the magﬂﬁtude and
L_timingeof expe¢tgd;éasthows_jn each period of 3 projpcgﬁs
Jife,'Akgaéh?Jﬁﬁ approach pfbvide% for the differences in
“thé'fi@ing'of cashflows by discounting them to a defihea~

point in time. '? The threevdigcounted cashflow methods used-

were the Net Present Value (NPV) . the Intearnal Rate of
Reatiienn (JTRR) . and the Profitahility Ratin Approach (P/R) . '3
<

o

"7 For the study all costs and prices were evaluated at July
1, 1981, :

'3 For a cashflow approach it is more appropriate to
consider the Benefit-Cost-Ratio as a Profitability Ratio.
Therefore although the study refers to a Profitability Ratio
the study is essentially performing a specialized form of
benefit-cost analysis for the private sector. :

23
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There are two ways this stqu'wjll defiﬁe a cashflow-

approach.

1. Cashflow-approach- with taxation.
2. <Cashflow approach without taxation.

As outlined in "Chipping For Profit In A Smal)

Sawmill", by Dobie(1976), a period’'s net cashflow with

taxation should include depreciation and cashflows in excess
of depreciation, termed net income, or profit after taxes.
Depreciafion is deducted from annual revenues when
deterﬁining taxable income. Depreciation reduces taxable”
income, thereby reducing the amount. of tax incurred. The
rate of taxatinon is assumed to be 50% for this study. The
cashflow with taxation formula for each year in the bevfod
is as follows: '
s 3 .

Cashflow with Taxation

CF=(NR-D)(1-f}+D wnérQ{

NR=Net Revenue

D -Nepreciation ¢

t = taxation rate

(Dopie. 1976:2)

t

The cééhf]ow approach does not treat depreciation or

other noncash expenses as defined in an accounting approach,
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| | / ,
but- uses chly depreciation for the interim’tax calcUlations
(Cljftoﬁ.1977;23L; | | |
B Thé'dééﬁfWéW‘WifHouthtaxafion“Formula for each year in

“the period is as follows:

,  Gashflow without.Taxation.

Cashflow = (GR) - (AC) where:

GR Gross Revenue
AC = Annpal Coste

This method doec= ﬁotjinclude taxation, therefore
depreciation .is Hot required.
(1) The Net Present Value Method NPV

The Net Presan% Va1uo,mpfhod NPV is a Aiscnunted
Caéhflow approach where all cnsts and revenues are evaluated
at one specific point in timbﬂ~fhe d%ébohht'fiéfor 1/ 0145
ig used to djscoun} cashflows. (5) i; the 1?Fé o% the
,préject and (i) id the discount rate. The d1scount factorc
may be Found by referring to the present value table (see
Tahle D 24 i.e., Appendix D, Tahle 24, Page 1HR9). 1¢ 5 NP Y
ic calculated that is greater than or equal to zero fﬁen the
project is feasible. The discount factors, whén multiplied

by the approp?iate annual cashflow, yield a net present

value over the five 'year planning period as follmwe: 14

14 Cashf]ows are evaluated from the end of year one to the
end of year five.
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N
Net Pfesent Value

-ICo + CF1/{1+i) '+, .. . +CF5/(1+i)5 where;

NPV =

(5 yr)= Expected life of the project,

(ICo) = Initial cost of the investment in year 0,
(i) = Required rate of return, L
CF1...C

F5 = Cashflows in year 1 to year 5 respectively.

(é):fhe'fhterna1 Rate of Return IRR ;
| The internal rate of return is the discount Eate'(r)
which yields a net present value of zero. A project is
economically feasible if the IRR is greater than or equal to
a predetermined minimum acceptable rate of return. Thisg
minimum level is generally determined by a firm based on its
cqsi of capital The foﬁmu!ahfpr net.ptesent value can be
Us;d'{n>5 s;opQA;e series of calaulations to find the raha
“which yields a net present value equal ta zero. The\lnterhal

Rate of Return formula by fthis method is as follows: 'S

-

Internal Rate of Return ; (
NPV = 0 z -(1Col+ CF1/(1+r)t+. . 1CF5/114¢ 15 where-
(5 yr)= Life of the project,
(r) = Internal rate of return, ?
(ICe) = Initial cost of the investment in year 0,
[ CFR = Cashflew in voare t te & reapectively

(?) Profitability Ratin P/R

The P/R ratin or bhenefit cost ratio is the present
value of future net cash flow over the initial cagh outlay

(Van Horne, 1975:162). Any ratio that is equal to or exceeds

'5 Cashflows afe evaluated at the end of year one to year
five.
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a 1:1 ratio is cons idered to be economically feasible. An
essential part of the analysis, (true_a]so of the other two
methods), is that the stream of revenues and costs have to
be ronsidered over the'life»of the -project at a common point

?

in time. Therefore, all revenues and costs are discounted to

the present so that they cam he compared ag (- 1liwg: 15
Profitability Ratio -

P/R= (CF1/(1+3) ., .+ CF5/(1+1)5)/1Co where:

(ICe) = Initial costs of the investment

{i) - Disco'nt rate,

CF1. CF5 Taghflow in year 1t K rmcr\ec’fivo]y.

Using the Internal Rate of Raturn the Net Present
Value. or t.he Pr‘oéitathifv Ratin will lead to the game
acceptance o rejection of a project (Cliften. 1077:361  The
advantags of the NTV method over the other twe methode is
that NP; will ghow the ahsé?wto magnitirde cf ratirn while
the F/R - otia and TPR mathod ghew only the »eldat i w faten (o f

retin o

C rhoire nf a Diccount Rate.

Thisg study considears var iéuc Adiccrunt ratec . In
“homeing am aceeptable diganunt rate there arae twn eohoaleg
o thhught, the appar bty roet A the sn~ial time
traforan - The minimal acceptahle rate will invnlve
choosing a rate that reflects either the social time

‘SCC5§hf10ws are evaluated at the end of year one Yo year
five. '

A
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preference'oh the opportunity cost approach.

A furtheF consideration in a Qashf]ow‘analyéjs is'-
Whether or not a nominal or mbney ra}e_or-a“regﬂ;of adjusted
rate of interest should be uséd;.To sHOW'the'homina] :
apprdgéh,énd real aproaches; if 17% is the rate of interest
at the bank for captial fending'and 12% is the ﬁate.of |
inflation; then 17% is the nominal rate of}returnband 5% is
.tNe real rate. '7 If cashflow is.inflated, fhen‘ndmihal‘
.rétes‘are abpropriateiand if cashflow is not inf]ated then
real rates afe appropriate. If fhe method is .consistent it
makes no difference to the va]idfty of the s%ddy whether
inflation is included or excluded. This is expressed in the

following:

Thus we conclude, "In the case of inflation there is
no difference whether we use benefits and costs all
stated, in the construction period, prices and a
discount rate containing no inflationary premium or
benefits and costs in the prices of the period in
which each is incurred and a discount factor that
fully compensates for the rate of inflation".

(Howe, 1871:81) :

The rates used in this study are real. A‘range of 5% to
10% was classified as an acceptable range for the rate of
return on an investment. The social time preference rate is
reflected by a rate of 5% while the higher rate of 10% will
reflect the opportuﬁitv cost orientation. Three rates of

return were chosen for use in the analysis: 0%, 5%, 10%. The

17 One also has to assume the'absence_of”riskiﬁ

g S ,
=y Hj’ﬂ,ﬂl
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“rate’ 0% was choeen'GO»shew.ﬂhewaffeeiwdfmhe discounting.

“w

'D. Treatment of DépreCiatien
Ch1pp1ng and debarklng equ1pment were deprec1ated on

-

the bas1s of stra1ght ]1ne deprec1at1on&fo:w§he J1femgf th&
fprﬁjéet of 5 years Depree:at1on "on equ1pment is the first-
Lcomponent part and is included in the annua1 deprec1atmon
amounts for debarkers and chippers. The second component ﬁs‘
depreciation on buildings which was taken as an average
.value for the provinee'based,on,datevfﬁom the Canadian
Forest Service Survey of Sawmills of Alberta. (C.F.S Survey
>Inf0rmation, Oct.1981). Accounting Method\(1? included
depreciation of equipment plus depreciation on buildings.
‘Accodnpﬁng Method (2) used depreciated equipment adjusted
With 50% of the debarking costs'subtracted plus depreciation
on buildings.

These methods are emp]oyed as the use of debarkers is.
not just attr1butab1e to ch1pp1ng When setting up a
chipping operation, ch1pp1ng equipment is 3 necessity. The
assumption is %ggt even though the debarker is already in
place, half oflthe cost has been allocated to the initial
cost of chipping. Even when the debarker is bought before
the rest of the chipping-equipment, because the equipment iec
for the sawmill s saw maintenance. some cogt has to be
allocatec. to ch1pp1ng due to the Jo1nt nature of production

for 1umber and san11] res1dues.
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"To adjust the initial costs to the 50% level. 50% of
the total debarker cost (this includes installation costs)
are subtracted. To adjust annual costs to the 50% level, 50%

of the labour, power, and maintenance costs attributable to

the debarker are subtracted.

S 4 - ot

By using the relevant tnformation concefning cost, a
firm's cashflow may be calculated. To evaluate economic
efficiency using the three methods outlined, calculating the

cashflow is necessary.



IV. Data Collection and Doéuméhtation

To~estimate the net present value, inferna] rate of
return, and profitability ratio for sawmills, the cost of
chipping had to be formulated. A survey was carried out to
collect sawmill information on chip outpyt, chippjng
éQUibﬁéntﬂ costs. and prices. Cost information from the
survey was minimal, therefore an "engineering” approach was
used for costtngAanq asséssing the capital expenditures and
annuai costs of productioh. given the equipment used. and
scale of output. The "engineering” approach uses astablished
current prices for equipment in a defined Taynut Wel)
documented c~st data f1om the survey wae tged as » chack A

the p,,ﬁi:)omy )F\q et C\(‘fi'n;"."t

A Sawmill Survaey

Interviews wer e und€'tak;n ta collect data and ancwe:r
aueatinng hooavding sawmill equipment ~hipping equipment
chip outputs. and the variable and fjxed costs of
produﬁffnn lTwn qu@stiohﬁaires were devised, nne for firme
that were precent ly chihping, and ocne’ forr fiime that were
not (See Appendix B, Nage 118) 1# Personnel from 25 sawmills
and 2 pulpmills in AMlberta were interviewsd (see Appendiyx ¢
List 1, Page 123) "Not all of the 25 cawmille pPresent b,

"* 1)Sawmill Operations with Chipping Farilities.

2)Sawmill Nperations without “hipping facilities.
"® Any table, graph or list that refers to a part of the
Appendix will be designated by a letter listed at the
beginnning of the label. i.e . List A- f refers to list 1 in
Appendix A . i

31
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ehfb,ibﬁt Becaeselihey.preAUee af']eest 4 million bd. ft.
per year they were considered to be potential chip
suppliers.

- The proposal was endorsed by Arden A. Rytz, general
manager of. the A]berta Forest . Products Assogiation, TAfP%)a,.zf~

e
whn sent a letter to all members of the AFPA informing them
of the study. A ]etter of introduction was then sent out on
June, 8 1981 . to the 25 sawmills and two pulpmills: Also
inc luded Was’a Cbpy of the survey that would be usedllater
as the basis Fer a personal interview. A fo]]ow up letter
wae sent on June, 16, 1982 . (ges Appendiv A, Page 113)

Reliable data wae obtained on total production of

lumber . shif;e per vagr . annual chip output, chip recove;y
factor, Kind of equipment | labour inputs. bhice nf chipe.
distance te pulpmill  distance to logging sites,
trangpor tation methods. number of RDU' s per load, and
mivtire af timber spercies Cacte whirh wer e difficult to
astablish included . power. income taxes, building
Aepreciation, equipment depreciation. arnd initial equipment
costs  When determining the actual rost for equipment,
additional information was obtained di'ecfly;from
manuifacturerg te enciire ;hat the cogte ueed for the study

were for replorement and nat for dnitinl coete lama Appendiy

F l‘nqp [P



B. Cost Informat ion from Suppliers of Equipment
fnformation was Cb11ected on initial costs for chipping

and debarking equipmént, 1abor,'maihtenance. and.paﬁts, All
equipment firms that supplied machinery for chippinéjén
“Alberta were ¢ontacted..A 1ist -of. manufactufers. and.the -
informétion they prévided is listed in Appendix F. All
prices for the equipment were adjuéted'to,duly ist. 1981, 20
Equipment costs were itemized as shown in-Table 4-1, Page
34 " ) , -

Debarker Costs |

-5

As Table 4-1 indicates, the Fifstléoéts Jé Bgifhclﬁaed )
were debarker costs The debarker costs that héeded to be
researched included the initial cost of the equipment and
acceéséry 03§Ys. Most of the sawmills gave the %2;€Wé} cost
nf the equiphenf. ‘

“The costs of the deparkgrs,_equated tq 1981 d011an.
were treated as the replacement cost;”fof‘pqu}pmgnti THi§
information was provided by the'supp1iers; The arcessgry?
costs were assuTeg'to be an additional 25% of the total cost
nf debarkerc, This cost included both transportation costs
from Vancouver, and installation costs. At $1.75 per running
mile, the cost for transportation was in the order of $5000

teo $10.,000 The var imye acressories needed to hook Uﬁ the

e ripmeant were aler inclodad in thig 25%

20 According to the price indices in Statistics Canada,
Catalogue 62 -011. 7 a




TABLE 4 - 1.

List of Cost Items of Production -

Name of Firm Production/Yeér

*) -Cost. ofF Debarkers
AlInitial Cost of- Debarkers T
B)Accessory Costs ' T o
ClTotal cost
D)Depreciation per year /year

2) Chipper Cost o _— Lo
Allnitial cost of chipper
B)Motors and installation’
C)Coriveyors : _infeed

_ outfeed
D)Scregens -

E)Surge bins

FYMetal Detector

G)Vibrating Conveyor

HiChip Blowing System

I)Storage Bins

J) TOTAL COST

K)Depreciation per year o - /year

3) Accessory Costs <

A)Engineering Cost

B)Hydraulic Equipment

CiCompressor Equipment
D)Conveyors
ElElectrical o
FITOTAL COST /year
i
TOTAL INITIAL COSTS 1) (100%)
ladjusted for debarker 2) (50%)

costa for Acecounting Methods ~ne and two)

- ‘. - | qg
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Tabie-4~1'(continued)

: 100%
A) Fixed Costs

50%

1) Property Taxes

2) Insurance

3

TOTAL COSTS A

B) Fixed Costs

SPS

i

1) Depreciation on = 0~
Building
?) Depreciation on

Equipment

TOTAL COSTS_ B - I
C) Variable Costs
1) Labhor
2) Power

o * ' [ ] e e Y
) Maintenance (Costs

INTAL eners ¢ ¢

TAL FIYED COSTS A + VARIABIE COSIS ¢ = 1)

C100%)

(RNY)



‘Chipper Costs

. The costs-needed from suppliers (see Table 4-1, Page
34) were the initial cost of the chippers, accessories i.e
motors and installation, conveyors, screens, surgé bing,
metal detectors, wibrating conveyors, and the chip blowing
and storage bins. The motors and instal]atioh costs of the

chipper were set at 25% of the cost of the equipment after

d{séussioﬁs thh suppliers. Indicétions are thaﬁ con&eyors
cost an additional 100% of the initial cost of the chipner s
The conveyor costs tended to show that the ~ut feed
nn'hvp\};?r‘s é(\ét 1/'%. ar;ri tlwe'ir%f.eed conveyor ~?/'2“&?,;“0\‘: the
nverall convevor cost Chip sereen prices were taken ?rmm
the varinus equipment operators and supplemented with price
infarmation ohtained from equipment manufacturers. The rnogt
of a surge bin was assumed to be §10,000 for those firms.
nrmdﬁcing A 15nhffhm, §20,000 f*q those firms prodicing 15omm
frhm to 4Q:ﬁn f v arv;:i 40 000 for f;pe"ators aver AQmm fbm. 7!
The rost ~f 3 ~hip hlowing system was a' (‘IHI'FicuH et
to estimate ms each s2wmill had their blowing system
dgs;qngd “pecifically for their own opmrafiﬁnaltneeds
{Appendiv T, Fage 176} An enginenr .Of Padar nf C‘anad? |t
sugaeatad §0, 000 f~1 throge mille produacing 1,000,000 fhm:
FEO O00 for thaee producing np ta 95000 000 fm:; §RO, AND N
for thoge Prroducing vnder 42 000 000 fhwn and $1a0, 000 1o
those prodocing over A0 000 000 fixn. The coet fo) ecterage

’" Exceptions were made for firms that did not include a
surge bin in their operation, i e., no cost was included.



bins included a charge of $1000 pervB.ﬁ.U. capacity.
Accessory Costs

Additional costs such as engineer ing éxpenses.
hydraulic equipment, compressors, additional cohveydrs; or
special electrical work necessary ;6r the system to be
incorporgted into the sawmil]l were included under éccessory
costs. These’costs were calculated as a percentage of the
total cost for the chipping system and were included a5 an
‘additiona] 20% . (.for" firms 2Bmm ftm ar 1;:3‘7), er AN (e
those firms producing ~ver 25 milllinn fhnd
Fived Costs Bf Production

The next step was to 6a]culafa the fived cnasts {ecae
Table 4-1, Page 35) 'H;e fixerd cocte included ingur ance .
property taxes, deprecinfim\ ~n buyildings., and, dpprp(;iatihn
on equipmant Incﬁvance charges were based on a study done
by Nick Ropaglis (1078) Tha Figure nf §4 50/§1000( 1975
dollars) for investment in eduipment was adjusted to 1981
Jollars, ~f $6.60/51970 »f investment (Statistics ”nnadé:
Industrial Prices for July ‘\Q", 1981 Cat., A2 011 Propnr\r\"
taxes were Yal;\m\ from the survey ae a percentage of the
tntal mroperty tares for the firm A grat of $5. 00/ fhv wnag
assessed for derveciating on buildings. based cn the
findinge of tte Canndian TAareat Serviece S vay
(Carra) 1, 108711 ey rh;q ctudy 20% 0 thie charge wae
él Incated to the ~hipping operation The depreciatinng ~n
enuipment il\(‘.‘l.ldéd dapr’e.ciati}on ~-(w’n debarkers, chippersg,

buildings, and the additional accessory charges
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Variable Costs of Production

The variable costs included labor, power , and
maintenance costs. The cost of labor was based on current
.wage rates per hour for debarker and chipper operators and
was cal&ulated for the tatal number of shifts worked in the

sawmill per year. In some cases operators did not operate

just one piece of equipment. In such cases, 2 1/7 dav charge

was assessed instead of a full day charge, i e - 77
¢

\

2 operators on debarker $10.00/hr and.
' operator on.chipper $10.00/hr wher~,

1§20 00 he * 8 hrs.) * 272 day=s/yr = $65.520 00/yr
CRNY henefite (R1IGSR NN) - §R% 176 0O/

Power costs were difficult to csleulate ags moat {iprme
A‘ the survey did not have adequate information on thare
coste A sawmill manager with the moegt acrinata Anta

QUQQQS'OF* ‘_ISil\Q thc\ f"\‘ ‘f'}\f’i!\O fvjv el n

Chippers 600 'p. at
approximately 65% efficient utiliza!':
Chip screens, hilowerc, storage birs

300 Hp. at 65% efficient utiilirati .
Debarler 270 Hp., v 72 debsn o
PO\. o1 [ | LI EATH
Tn» a Qf\u‘\r r~a]]f~r‘| r(“l\l\’“\"\il'" ~f R?’l'il\a al)/‘ ("\if‘[‘il‘r,

by T R Flann (1QRY A cpercific formuyla wag de. iced tn

convert from horsepower to $/hewn as follows:

?? + denotes multiplication
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v

HP.of equip.* 8 *.746(conv.to kwh) « 10/9 «2 4¢:
- 8B was an 8 hr. shift ,
- 10/9 was 90% efficiency and,

$.024 for kwh. for power,

Kwh is Kilowatt -hour.

The actual figure used was 65% efficiency (instead of
80% as outlined by Flann (1982)) . and both-?v/kwh and 1¢/lawh
were tested.

Debarkers required from 10N to 200 horsepower each,
chippers needed fr&m 150t~ 300 hor sepawer . and the chip
N
blowinq»sYétem, (which included convevors) required from 500
to 600 horsepower each. The specific hﬁrcepmwcr requirement o
we'r e taaon from the.tpchnihal Titeratonr e gubmitted byt thn
At ime equipment ~parntrre Ap evamp e of the calotattod,

A o ey roye b ) ql\'Q’l\ Ine Ve C

2 debarkers (100} hp * 2 - 200 i,
I chipper = 200 Hp
- Blowing system = 600 Hp
TNLR S I000RD2F iwhie T1RD e v D40 §TA (A o0

Maintenan~e cagta wrrl e csetimate it et i laded in the
a
ordiginal eavmi 1]~ ey, A mingmem Af §O0OND yae eet T ths

r\hiDnr\l A 'TU,O(\(\ rO, O'ﬁ""‘"n' "‘?‘""Q"T‘”C‘" e ((\'){v N f’\@

value ol the aqipment  hichever was qr eater ive thaweo ol
R B R K N N O VIR REYS P=e B B general maintenanca .- ehip e
Thite G Tiedesd ot leact Vo me | binreypen I o L AR VA I SN |

v b e )

73 + denotes multipltication

1



The maintenance costs for the debarker varied dependi
on the make of equipment ‘and type of useage. Théy were
assessed to be equal tc dne year's depreciation or 20% of
the tha1 value of the equipment. Some discussion may bhe
direct;d te thfs allaocation of costing as the assumption

allows for the mor e axpensive hqn;ipmon? to et more to

repair ¢

A mare useful analysis of the maintenance costs weo ldd
1 P
involve individual cdstinq%wf the various pieces of
QQUipmenf. Svehy an approach could net' he carried At ag
firme dec not Kenp the v'\c:ccqr:av\, ot Aaciméntat inn
Concirer ing the variallility that was found in the data.
three different lovels af conte were used i oA gengitivity
appr cach leae Chapter 5). To manipulate the data for the
rurpcse of ~alculating the “ross Revenue (GRY, Net Reaije
(HR) . Annaal Cost (AC) and cashflow and tn evaluate
economic efficien~y, (i e | JRR, NPV gnd P R), thri e~

compoter nroarams wer ~ deve lapesd These g e ame are

AL e T R RE Y RTR R Footlrage 16t
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V. Analysis of Sawmill Performance

A, Tntroduct ion

In this study, the cost and profitability of chipping
is of primary concern, Considerahle differences among firme
existed. Some af the factors influenring the net retyrns
expected from the manufacture of ~hipe Wnn‘quf
Capital Cost of equipment
Annual operating costs
Lumbr r production per Aannum r

Chip yield per mibm ~f Tumbar { Chip ’?PI"\/er‘y Facter)
Chip rri =«

TS WA —

The total Tumbes Produact ion f g1 2k res'f\ondent.c was v
Q72.28+wn fbm during 19R0-R1, This was ovel Q0% of the ttta]
""Y)h'ﬁl e O(".’Ct ‘i(‘\'» in A | RRYAY tn iy 1 '\at aame peay 1N | aoon

Aoproaved vy

Page 123).

The 13 sawmills which produced chips. out of the ‘tota)

25 sawmi'ls «ureyed, are analyzed in this section. The' 13

sawnille 1 anged in anpual Product ion from'mwh‘ggw tey 1068 nwn

fhm Theit tetal annual combined prddu'cfl_{é%ﬁ"
. "'.,4“_.,

AL

Eha, of ]|nn}'\o, and ?RD")O(\ RDH a (.\hips. b

By
The 13 firme wer “valugted with 3 range of anngal
rovet e This recilt~d in 2 rAaact (mree leee Tabhle D 14 Page
. »
IR0} et (age 1. dalinad Power - maintenance . pr oper ty
taves  and ineir givee Py the macoadurec Adecrribed in (ﬁhapter
. /
A using sawmil)l and supplier information on equipment, Case
2 evaluated changes in maintenance, property taxes,

°

41
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insurance, and power based on the best dochented“data from
the sawmill survey establishing repreéentatiQe firms for
costing. This process is described in Appendix G.24 Cése 3
~considered chahges which would arise from Case 2 with an -
increase 1n;power costs from $.02 to $.04 per.kwh (see Table
D-14, Page 150) The power company could n?f give, re11ab1e‘

est1mates of $/Kwh A

Chip Recoveries o ~ oo

o

'Before considering the sensitivity anaiysig;an
eva]ugtioﬁ of the prﬁduction of chips by all fi:ms surveyea;
is apbﬁopriéte Ibronqhﬁut fhe . Cost Price-Firm Analys1s the
most important 3ndgcétor in evaluat1ng the eff1c1ency\of
production was the Chip Recovery Factor (CRF). ThenCRF

indicates the weéight of chips produced pér 1000 fbm of
g &Jumber pr‘od%ction. 25 -

The recovery levels varied from .3214 BDU per 1000 -foot
board measure (Mfbm) t~ 1.2 BDU per Mfbm. The survey
indicated consideréb1p variablity. The survey also found
that that éhip recovery varied according to the Rind of
timber being cut, size of log, amount of ‘taper, type of saw,
“and shé?pness‘of the blades. The time of'year. angle of
{chﬁpper Knives, speed of intact to the chjpper, percent of

bark, typg;ahd length 6f storage also affected the resu]tiné

gua]ity,of the product.' . _ ¢

~

24 Since cost estimates were not statistically guantified an
attempt was made to set costs at 2 differeht levels to test
the effect-on results.

25 ( 1 Bone Dry Unit) BDU is 2400 lbs. of wood dried to 0%
moisture.
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In some cases the lower recovery levels were due to
mechanica] breakdowns in the debarking system or to a poor 1y
designed mill operation. If the debarker broke down, .logs
would be sawed with the available slabs sent direéfﬁy to the
burner insteadvof to the chipper, as the wood would not be
baﬁk-free. In some cases a better than average level of
recovery, was due tb the introduction of a chip-n-saw which
contributed to the recovery of smaller dimension material.

3

B. Introduction to the Cost-Price-Firm Analysis

For this part of the analysis all firms were analyzed
‘using the costing of Case'1 which calculated the firm's
caéh%low using the procedures discussed in Chapter 4. For
the Cost-Price-Firm Analysis, the IRR was used. "Use of the
IRR in the private éector stems from the general case in
which capital waé the-most limiting fagtor to maximize
profits” (Phillips,1981:65) . ?f 7he aécpunting stance that
referred best to the firm's poiht of view was Accounting
Method 2 with taxation. Where IRR was given for the\firm the
reieVant values were taken'from Table D-2, Page 129
(includes taxation) and Table D-4, Page 131 (excludes
taxation). A1l the data that was used in the Cost-Price-Firm

Analysis is presented in raw form listed in order of firm

number 1 to 13 in Table 5 1 to 5-3,pages 44-46.

26Assume initial costs .and annual costs and changes in
prices were on a BDU basis.
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3

' o Table 5-1 .
Changes in ‘Annual and Initial Costs, IRR and CRF
Firm Level of Level of
No. AnnualCosts InitialCosts
% Above/Below % Above/Below
Average . - ~Average
1 30% above - 4% above
2 1% above 18% above-
3 7% below 18% below
4 " 26% below 26% below
5 10% above 14% above
6  52% below 42% below i
7 53% above 64% ‘above '
8 7% above 2% below
-9 55% below 49% below
10 77% above 58% above
11 1% above 17% below
12 36% below 30% below
13 10% above 13% above
Firm Present . Loss Incurred

% Above/Below Accounting Method 2
No. Average Price

1 17.5% below TR RA
2 14% above

3 19% above

4 17% below

5 61% be Tow -17R ., R 1Q
6 15% be low

7 56% - above

8 32% be low 3R, 000
9 5% be low

10 21% above 14,511
11 8% = above

12 20% above ,

13 17% . below 20,410

The study involved a sample of 13 firms. Annual and
Initial Costs were collected and evaluated as above or
below the average for all 13 firms. The average values
were not be disclosed to d1scourage the identification
of specific firms. The present price was also evaluated

n the basis of being above or below the average of the
gample of 13 firms. The Loss incurred column shows the
amount those firms in particular are losing under
Accounting Method 2. Accounting Method 2 used depreciated
equipment adjusted with 50% of the deharker costs <uhtracrted
plus depreciation on huildings.



45

Table 5-2
Present IRR and the Affect of Changes Due to Price Increases

Firm Present IRR Price %inc. or %dec.to yield an IRR of:

Accounting (Accounting Method 2)
No. Method 2 0% 5% 10%

tax{nontax) tax(nontax) tax(nontaxlqtax(nontax)
1 +1(+27% +27%  -1% +43% +11% +59% +25%
2 C+17(+321% -21%  -39% -4% -28% +23% -17%
3 +26(+49)% -32% -45% -24% -37% -14% -29%
4 »+17(+33)% -18%  -36% -T1%  -26% +6% - 18%
5 negative +66% +25% +90% +44% +114% +64%
6 +32(+60)% -44% -55% -35% "-48% -26% -40%
7 +9(+19)% “T%  =23%° +3% -12% +20% +1%
8 negative +38% +13% +56% +29% +76% +45%
9 +36(+73)% -49% -61% -41% -54% -33% -47%
10 +1(+3)1% +22% -4% +38% - +10% +54% +25%
11 +221+42)% -18% - 39% -8% -32% +4% -23%
12 +34(+68)% ~49%  -58% -42% -51% -34% -44%
1R

$10031% 1% -4%  438%  +10% +57% +25%

[

- The study also involved calculating the relevant internal
rate-of return for the 13 firms.There are 2 values presented
in column 1. The first value is the tax value and the second
value is the nontax value. Price increases and

decreases demonstrate the affect that higher levels of
production have on the IRR of the Firm. The need for a
specific price to guarantee a specific rate of return
increnageg with increagee in the diagermit rate from ne (AR
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Table 5-3
. The Affect of Improvements
in the Chip Recovery on the IRR of the Firm

-,

Firm Present Chip %Chahges in Chip Recovery Factor

no . Recovery which would yield IRR of:
% Above/Below 0% 5% 10%
Average tax{nontax)tax({nontax)tax(nontax)

) 1 32% below -3% -95%  +9% -1R%  +22% 3%

2 54% above .

3 28% beliow -53% -62%

4 average . +6% - 16%

5 31% below +26% +15% +43% 436% +62% ' 5RY

6 17% above .

7 44% below -28% 42%

8 22% below +17% 7Y VALY DRY LV ATY A1Y

9 29% above '

10 7% above

1 100% above

12 11% below

13 48% below -35% - 50%

The Chip Recovery Factor is defined as the amount of
chips converted from sawmill residues and is measured on a
BD!! per Mfbm basis. A good level of Chip Recovery would be
.6 BDU/Mfbm. As with the 2 previous tables-5-1 and 5-2
13 firms were compared to the average of all firms which
is why the chip recovery is represented as being above or
below the average. Changes in the Chip Recovery would, by
increasing production, reduce the need for the firm to have
to have a specfic price to yield a 0,5 or 10% IRR. As the
positive and negative values demonstrate at a higher lc.el
of discounting the paed for a apecific price for ohiipe

incroananc
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For the Cost-Price-Firm Analysis firms were grouped
into 1 of 3 groups. Group 1 was for firms that were nét éb]e
to achieve an adequate rate of return of 5 to 10Y% undef the
assumptions of Cost Case 1. Group 2 was for firms that were
able to achieve. an adequate rate of return of 5 to 10%.
Group é was for firms that were not included in the final
conclusions of the analysis because they were outé%ﬂe the

market area of either pulpmill.

¥

Cost-Price-Firm Ana]ys{s for Group 1

Firm 1 had faif]y high annuai costs which were 30%
above the average of all firms and also had' initial costs 4Y%
above average. “'The present price the firm received for
chips was 17.5% below average. A 27% increase (1% decrease!
in price waé needed for a N% IRR, a 43%“(11%) increase for a
A% IRR, and a 59% increase (25% increése) for a 10% IRP. 28 .
Ueing the present price for chips. a loss was incurred in f
the amount of $30, 317 (Avcounfing:Mpfhod 21 annually. Theig*"
(CRMY was 3?% below the provincialvaverage. ?¢ 1f the chin“
recovery impraved to the provincial average,fhe price for
~hips could decrease 3% (decrease 25%) for a 0% IRR |,
increase 9% (decrease 15%) for a 8% TRR, apd ineiease 29Y%

27 The provincial average for initidal costs were $12.63 per
BDU and for annual costs, $15.53 per BDU. The study also
refers to a percent of average price for chips but the
Analysis will not disclose what the average or present price
was for chips.

28 Increases in price are documented in Tahle D 15, Page 151
for Accounting Method 2

’% As noted in the Chip Recovery section chip recoveries
varied from.3274 to 1.2 BDU/Mfbm. The exact CRF for the firm
or the average of the industry will not be disclosed.

4
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(decrease 3%) for a 10% IRR., due to the affects of increased
production. 30 31 32

A higher price per BDU was needed to offset the high
annual costs for the debarker. An improvement in the chip
recovery rates wou]dlresult in the firm not needing higher
prices to achieve a 0, 5 or 10% IRR. The firm could possibly
change the kKind of equipment being used to reduce the high
level of maintenance costs and change the mill layout to
improve the level of chip récovery. A significant shift in
chip priceé would be needed to initiate any action that
would significantly imprqve the rate of return for the
chipping opefation,

Firm 5 had above average annual costs, i.e.. 10% and
above average initiaI costs, of 14%. With the present price
for chips being 61% below average, to achjéve a 0% IRR
,prihes wnﬁld have to increase 66Y% (25%[, increase, 90% (44%)
for a 5% IFR price, and finally increase 114% (64%) for a
10% IRR. Due to the present price andaéésts there was a loss

3] ’ . .
in the chipping operation of ‘$1%8.61Q.Op) annually - -

30. By becoming a more efficient producer it is possible to
create an additional supply of chips from material that is
not being produced -into chips because of needed improvements
in mill design or due to poor equipment.

3" Reference is made to price increases and decreases to
demonstrate the effect that higher lYevels of production have
on the IRR for the firm. The need for a specific price to
guarantee a specific rate of return decreases with increases
in production. ' Lo S

32 The study assumed that no extra capital investment was
required to yield the improvements in production discussed.
It did not determine the exact problems causing the firm to
have a lTow (CRF). If any additional capital was required,
the IRR increase would be less than that shown.



(Accounting Method 2). The (CRF) was 31% below thé”
provinciallgverage. An improvement would Eesult if prices
increased 26% (15%). for a 0% IRR, increase 43% (36%) for
5% IRR and increase 62% (55%) for a 10% IRR. The firm had
annual costs which were not high, but fhey did have debark
maintehance costs which were marginally hiqher than averag
The pr1ce for chips was probably the most significant fact
affect1ng Th1q firm s ability to anhwnve an adequate rate
return,

Fgr Firm 10, initial costs were the second highest in
the sample. 58% above average. Also the firm's annuaﬁ coct
were the highest, 77% above average. The price for chips w
21% above average but the price still had to increase an

additiconal 22%, decrease (4.0%) for a 0% IRR. increase 28Y%
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(10.0%) for a 5% IRR. and increase 54% (25%) for a 10% I1RP.

The firm incurred a loss of ($14,511.25\ annually

(Accounting Methnd 2)  The (CRM) was 7% above averagp Wit
the.present nhip‘produéfion leve] thehe‘was little concern
~as to how the operation was being run on a per unit Eacis
Unfortunately., with a lumﬁer production level 70% of
capacity,'innreacinqﬁproduction and acquiring a iargnq.
supply of timber would increase revenues and concaguent ly
reduce annual and initial costg per RN (aceyming the came
number of shifte of production).

Firm 13, had anﬁual ~asts 10%-above the provinecial

average aqd initial costs 13% above average. The price fou

chips was 17% below average and a 21% increase (4. 0%

b
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decreasei in price was required for a 0% IRR, a 38% (10.0%)
increase for a 5% IRR, and. %657% (25%)4§nqggése for a 10%
IRR. The1r chipping operation was loosing ($30,410. OO)
annually (Account1ng Method 2). The (CRF) was. 48% below all
firms sampled' If prodﬂctlon improved 48% th%méBR wou]d

increase and the -price of nh1ps could decrease 36%" CS@%) to

achieve a 0%-discount rate. An improvement in chip %ribes ot

the (CRF) would be needed to improve the TRR far the fifm
Cost-Price-Firm Analysis for Group 2

Firm 2 had ir\itiél costs below the aver age 18% anr had
anniig] cosets 7% below the average. The firm 1teceived a pr e
for chips that was 197 abe.e 2v0';Q°. Due tn fhe ha low
average annial ava initial ooete, tﬂp price needed to
achieve a N% TRR was 57% (ARY)Y helew the firm' s p'ocént
price . Therefore, with the present price the firm received »
mare than qdnquqtc PRY LAQ%) TRP . The firm hasg to ac~nunt
fovr 3 lm:el nf ~hip recovery that was 28Y% helow the indost
average A JR% imnrovehenf in productior would allow the
roi-s of r»hips to florréacﬁ coeny vt g by o achiia e g ()% IRR.
e Aerr aage "Y LAY

90

Firm A wac one nf fhp largest in Alher ty Ite fipm ha-!
héth injtial and annual P%qu 20% nelow aserage  The price
fer ehiipe wae 179 }\élf\\w A age With 1w annual v"!l\fi initia’
cante the pri-~ neade foo a 0% IPD wae 1RY (ORY) ety the
fitm g precent Nt i(*e: The rrecent PR wag 17% (7)Y

T'\O[ﬁf/:la. for only a 10% TRP the price feor “hipe would have

to increace R 0% (decrease 1R%) Thée firm g {(CRIY wae at the

AN
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prbvincia] average. Increases in production tn affgset roetea
were ot required. )
Firm 6 bad very low initial cqsts; 42% helow avarage, .
and had annual costs 52% below#average The price needed for
a 0% IRR was 44% (55%) below the firm s present price. With
the present price - the IRR was 32% (60%). The (CRF) wag (7Y
abOQe average. qufew improvements in producticn o oo iee
were needed. |
Firm 9, had the lowest initial rosts, 49% helow
average., and had annual Coéts 5% kelow average The price
for ehips was not the highest, hut the price needed was \ o,
lew as the initial ~ngte and anvuirl racte wet e law . The
Present TRR was RRY (73)1% With a chip recovery that wasg 70
abv o~ average fow {ﬁﬁrﬁvamente iv product icn were nacaggar - ®
Firm 12, similar to firhc 1. 68, and O, hal low annags!
and iﬁitial costae, The price fen chipe wag "0% ahoav- the
industr vy aver age but evenr with a (CRF) '"at wae 117 hel
aver age the ?iﬁm'hpd éﬂa gohmhd hi;hﬁp. IDR ~f 1Y
et lPr'i’\.Q”FjT‘m Analyeig for Greonp
Fivm 2 vwae the cmmwalltent firm i the atucdy e
'mnr:cu-uc:“tl\/ the initis] and anvaal cracta ey - hghe: Thye
lo o] o hip renp ey wace gl conte eyt the f g
70 L 0Y) 0P The vrice o aded forog C% TER a1

! 2T T T ey ' R tvt Voo



h?

prfca of chips have to increase 23% (decréase 17%). *°

Firm 7 received a higher price per BDU for their chipe
than mnst firms. The firm achieved an internél rate of
rétuvn of Q% 119 0%). This could be impr cved if annual orc
initial ~ngts per:BDU wer e raduced (CRF)

The was 44% helow

average . FoﬂQQVanmle an improvement in production of A4Y%

woyld resylt in price=s heing able to derrease 28% (A2%) feu
a 0% JRR.
1

Firm R had grnor initial\costs 2% helow the averaqge. an

had annual costs 7% abrve av rage. The firm & lepvel nf chin
recovery caa 229 b Jow the poavineial ayverape They necde! g
TRY (1YY ineregee iy the o iating pries faor a2 PR hE
(2Q%" fonr BY TRR, =and €Y% LATY) fe A 0% Ter Mere
logs insured cf §IR 000 (A cone bing Meth=~t 20 T iy
@
Prroado tiecn o rpgeed 27Y b0 thir e i i) oA nrage the oo i
w ol b ha o bt inerease 1T% 0 TY) faypoa Ty 1R Y1 (AT
A BY PP ard ATY LANY a0 JTRR L I el e ien oy
chip rtec vory affec ted tho L foo '
ad("' ate 1ot vt
(\WD?‘:HO Fiem 10 to “irmw 11, 20 21 ~ogte peo 6““ et
cr L leae ROth fipmg bad imiAromi Nl apacit. Tn fice
P'oe o was the fact that the loeve!l < f i e e d !
vine 0BT tvigaer theo firm 107 s and ths ‘i T adtoa i
recoveny that was ddouble FiEm 1“;8. T Pt e

7 The firms in Group 3 will be dis-egarded in termws of am
final con iusions that will be made in the ‘ost Price -Fipm
Analysis, because the firms were oot in the mailat area of
either pulpmill,
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M8 recovery was a more efficient operatinn which resulted
in a gond TRR ~f 22 (42)%.

Summary of the Cost-Price-Firm Analysis for Group | and 2
The firmg of Group 1 (1 R 10, and {R) were at g
disadvantage as their initial and annun) coste ~f praducti v
were toe highy ta ware gt chipping as a prnfitahle ventine
Firms t, & 10 and 13 “Qédéd a higher rrice for chips te
Qfﬂ%,‘?Pf the higherp costse For a ¥ Y TRR a RRY inc'easé wey A

".&
he requiir o frp firme 10 apyd 17 a2 13 invreane fear Lira

and a ON% jiv 1 eane far fioa & v " o bad the Jeweet oy dee
For v dee i the A L ine e "he Ta. s 1 of " hiyp Pecen v ]!
bim o by fmpyr ey 0 TV qae A Y epr Livel fev- fivn U I S
Fiem ' ey tace b Trepar e thve CRE the gyoie?t b A Sy
e Tewte g e e [ S 10 & rjU"' e v S0O% S et i "mb e
[AREEATE BEE SR Y ve e o bhe it ol and Aarviags Viesy - !

' ")" Y the f iy b o e -Qe pi(i,.ic,.'l\

"he firmea N LA (3. 4 A 0 arvwy 7)) '\.qd b 4!
ratrmae o e tie gy e v o i et . ||;ﬂlvpv v e f
chips was vt A ciqaiti oant R L R A IR ing an

Aarle 4 71'9 rate g fore 1 . { Nt 2t lqci [ w T Y by 1 [

Ny, byl aver an - Vom0 e ~ta bl e s~ D
atilt e e o AR B I 1 R WA [*r - f"'girvg RIRER tf fre inl
e b L I L A T R N N R LT B ¢ ey e [ARRVE TRTY-
Core b e e apndd o ) . ! [

1o ! ' |
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¢ Effects of Changing Costs

To account for the differences hetween Cases 1, 2 and A
both accounting methods wer e presented in Tahle & 3 and & 4
Page 55-56. "*As disrussed in the firm analisis, "rom the
fiv'v‘\' s print of view Al /\'bmnmtinq Math: « 7 wac necocrmar,

feor thie Analyeig 3

The analygsiec ~nf tha 7 Faspg yo',‘”]tpd try (jhavw'yeg IR Y

TRR predominately du- to charge: in anmal - gte (goe
/\hr\or\r‘? [N [b-"q"‘ U B EEE L I P = Yo ™ ! ""’1‘ T A
BA )

Compenr ison Crne huyginne

Thhegma R/ ngan A catimatee |a od 1o di""ent
pr oo oy e [e et H;r.‘({ Vo “haptar et (aae I need
Aprendic 0 {1 " qae T R Ao e 'ct;nrpd' for rver s o

IiN rower ¢ oate wher '~ st wsre talh o oag $.04/Kwh

) p £

in tead ¢ 0%/Kel A hioligr it " \was recr
fr.~ iz ledl Yhie came 1oat. L BT

The (5w ol ey
Hie
fer im0 vimder  the Aty i Og (\%E 2 a §QY
@‘, )

iv\l:‘oaqc\ in [ Vit v e LAY AT AP P N I \;Q]d_ :zﬁ (‘fé TRP Ve e
B
2,

' Cost Case ', defined pcwer . maintenance’ rroperty t--<es,
and insurance using the procedures set up, in chapter 1 (ac
2 evaluated changes in maint~nance, property taxes,
insurarce and powrr based on the actual survey information
Case 3 corsidered the effect of an increase in power costs
from $ 02 tc $.01 per kwh (see Table D-14, Page 150). This
was necessary as the power company could not give a reliagh!-
estimate for $/kwh and as <ol theje were different valuer
available for the study. .

" It was assumed that operators presently chipping worildl
split the cost of the deba'kers between. the sawmil]
operation and the chipping operation equally.



Table 5.4 T .
Changes in Initial and Annual Costs for Case ?

Firm Changes in_ Case 2 Changes
. No. Initial Costs Annual Costs to
a Acct . Method 2 Acct. Method 2 IRR
i v54% decrease
2 . *9% decrease
3 '50% decrease
4 +5.5% -9% increase
5 SRR same decrease
6 +24% decrease
7 7% decrease
8 ' +5% decrease
9 8% increase
10 - 19% increase
11 +20% +17% decrease
{2 VORY 1Y doct ease
(2 79 i~ TN
Y Cha 1ag in Annual (' fevr Cae
"ipn Case 3 “hanges
' “nnual Costs to
' wint Me!'yvid 9D TRR
1 +78% decrease
2 +72% . decrease
3 v 79% " decrease
4 1 26% decrease
5 +29% decrgase
6 +52% decrease
7 v 37% decrease
8 " 154% decrease
9 +32% decrease
10 +24% decrease
11 +55% decrease
12 1 45% decrease
12 CRNY deacr ease
"a~e | is hase'l on the aseumptions =F Chapter 4.
(lase 7 is bas~d on changes in any anual ‘osts that
were a'justed (see Appendix G, Page 181). Case 3 1ef~:
tn the doub'ing of power coste aver those defined i
(ase 1. The first part ~f the Table lool's “t Cage 2

Some changes in initial ~osts we'< made as outlined

in Appendix G. Also some changes in annual costs were
indicatéd ie., as either rnositive nr negative. (hangrs
to the IRR determines the relative outcome (inctmage i
decrease) in the IRR from Cnat Caga 2 v Cace 3 ag
oppoased to cost Case ! Vv



Tab]e 5-5
The Affect of the Three Cost Cases on the
Internal Rate of Return (IRR) for °
« - Accounting Method Two.

Firm # R IRR for Three Cases -

C . Case 1 Case 2 Case 3
1 1% <0% . <0%

- 2 17% 16% 9% .
3 26% 18% 12% - Vo
4 17% 18% : 13% ) c
5 <0% . <0% <0%
6. 32% 29% C27%
7. 9% - 7% : 3%
8 <0% ; <0% . <0%
g - 36% . 38% *35%
10 1% 5% <0% o 3
11 o 22% 19% 8% I
12 34% 33% 27% -
13 1% 2% <0%
e . : <0% - negative  IRR"

- Taken from Table D-2, Page 129
This table shows the IRR for all 3 cases. Therefore one
can compare what happened to the IRR's from the different
costing methods employed for the 3 cost cases.

R L T )‘ N .
AT e B iy s T J U e TV e AT TSNS i e Yot e A L Pt 35 <3 s me, )
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27.5% for Case 1. Price increase requiremente were
significant. The IRR decreesed from 1.0% to less than 0%.
(Table 5-4) The firm which had specific pﬁob]ems 1dentified
1;6;' low price;'and high annual costs under éase 1 had
tgese problems further mégnified under Case 2. 35§

For firm 3, the IRR went down from 26% (Case 1) to 15%

. (Case‘2). The firm achieved a favourable rate of return with

eiIheF Case, well within the requirements of a 5 to 10% rate

of return.

For firm 5, the IRR was still less théB'o% Th1s firm
needed a s1gn1f1cantly higher price to produce chips for
both Cases 1 and 2. _ -

For firm 1YY, the IRR increased from 1% to 5% which
showed the firmvin a s]ightly more favofab]e position for
Case 2 then Case;1.

For firm 13, costs changed fron 1 to 2% %o there was
littie difference in the IRR's
The Firms of Group 2

For firm 4, there was a slight ~change in the IRR ,l

"between Case 1 eﬁd 2, i.e., 17% to 18%, but there was no

significant d1fference between Case 1.or Case 2.

For'f1rm 6 ; the increases jn annual costs from Casevf
to 2 resulted in a s1ight'reduction in the IRR from 32% to
29%. The firm achieved a favorable rate ef returnf under

either Costiné procedures.

o~

36 A1 compar1sons for IRR involved Table D-2, Page 129 or

" Summary Table 5-5, Page 56.
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e
There was a slight chenge in annual costs for firm 9.
The IRR was 36% for Case 1 and 38% for Case 2. Both Cases
offerep a high rate of return, Case 2 slightly better than
Case 1.
- Thi's was also true of Firm 12. wh1ch had a sl1ght
decrease in Iii from 34% to 33%.
“The Firms of Group 3
Firms 2, 7, 8 anq 11 (Group 3) w;?}\be disregarded in
any final conclusions made in this part of the
Cost-Price-Firm Ana]ysie;because these firms were not in .the
market aree of e%ther pQ]pmill in Alberta. ’ ‘
. For firm 2, the IRR decreased 1%,~17% t8\16%.lThere was
no difference beiween either Case (1 or‘21>
. o Fir®7 | there was a decrease in the IRR from 9.0.
(Case 1) to.7 O (Cese 2). This indicated that the firm was
within the acceptab]e range for IRR so that no 1ncrgase in
price was needed to achieve an adequate . return of 59 to 10%.
For firm 8 the IRR was still:less than zero. The firm
needed a signifieantly higher price to'produce chipe for
Case 1 or 2. B i
For firm 11, the slight deerease_{n IRR from 22% to 19%
did not change the conclusion that the firﬁ was doing well
in the ehtpping operation. | |
Conclusions j
. To conc]uée, there were some'significant differences

apparent in the IRR's with the different costing procedures ..

A1though changés in the IRR were evident, in the 3 Cost
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Cases they were not enough to prevent some .firms from
.achieving an adequate return of 5% to 10%. Where there were

1

differences asajor Case 2 they+tended to confirm the results

of the Cost-Price-Firm Analysis (Case 1).

ase, in power costs for Case 3 the result

/
" was a decrease in #e/;hs between Case 2 and 3. Firms in
Group 2 (3, 4, 6, 9 and 12} had a rate of regrrn above the
minimum of 5 - 10% for Cases 1, 2 or 3. Firms 1, 5, 10 and
13, of Group 1 which already had below minimum rates of
return had decreased rates of retern which were even }oyer
under Case 3 assumpt1ons ,3] Overall the differences in
. Costing for Case 1, 2, or 3 d1d not change the conclusions
evident with the Cost- Prlce Firm Analysis wh1ch was tested
with Cost Case 1 and th1s 1nd1cape€ that the proceduree for
calcdulating the JRR, NPV, and P/R using Case 1 were
reasonable .

The anaTyeis indicates that the avai]abiLfty of chips
and the profitability of the séwmil} determines what amount
of chﬁps wi11.be avai]able for the pulpmill. It fsvobvious
that in time the smaller firms could go out of chip_\\\g.
production because size is of such importance regarding a
firm's ability to return a profit. The price of chips for
the majority of firms is acceptable in a]lowfng the firm to
athieve an adequate rate of return of 5 to 10%. Of the 4
firms, 11 5,10, and 13 which need price increases, firﬁ 5
is the only firm where price is the-ézly limiting factor to

"~
37 (see Appendix Table D-2, Page 129)

N
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the firm's ability to achieve an adequate rate of return.
The other 3 firms have other size factor;, management, and
equipment problems that have limited thé firm’'s asility to
i:ip for a profit. -
D. Evaluation of NPV, IRR, and P/R

This section deals with a discussion of the results
that were generated in’the analysis of the firms. As was
origina]]y-notgd the study was set yp to eva]gate 4 price/
changes'ande'discount rates for 3 criteria‘of eéonomic
efficiency ihR. P/R, and NP¥. In setting up and organizing
the Various'tables it was noted that it would be worthwhile
to discuss tHe effect of taxation and price increases on the

3 methods of economic efficiency separately and' note any

differences between firms. 8

-The Effect of Taxation

The effect of taxation was only measured féf those ,
firms with an IRR greater than zero, P/P ratio greater}iban

1. and an NPV greater than zero.3°

38 A11 the Tables referred to in this section may be found
in Appendix D with a corresponding D in front of the table
number . Reference to.the Appendix D Tables for IRR D-1 to
D-4, Page 128-131, Profitability ratios D-5 to D-7, Page
132-143 and NPV D-8 to D-13, Page 144149, show the affect .
of ; four price changes from 0 to 50% ; 3 discount rates 0. 5,
10% and; 2 accounting methods 1 and 2.

3% The affect of taxation can be compared between firms by
studying Tables D-1 and D-3 IRR, Accounting Method 1, Tables
D-2 and D-4 IRR, Accounting Method 2, Tables D-5 and D-7 P/R
where the 'tax and-nontax ratios were side by side for 3
discount rates 0, 5, 10% , Tables D-8 and D-9 for NPV 0%
discount rate , Tables D-10 and D-11 NPV 5% discount rate
and between Tahles D-12 and, D-13 for NPV 10% discount rate.
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A 50% tax rate caused a reduction of 50% in the IRR.

For example for firm 2, Case 1, (Accounting Method 1), the
IRR was 6% with taxation,*° and 12% without taxation. 4!
Compared to Case 1, Accounting Method 2 , the IRR was 17%

with taxation,*2 and 32% without taxation.43 Other

comparisons of values between a nontax and a tax rate show
the IRR for the nontax values were double the taxedyIRR.“'4
_The effect of taxation waé illustrated for P/R ratios

in Tables D-5, D-6, and D-7, (THe tax and nontax P/R ratio

were(;ide by sigé, the larger value being the,antax va lue) .

Taxation was only measurable where the P/R ratio was greater

than 1.0. Any amount greater than 1.0, &t a 0% discount, rate

1:2, %% compared to 1.4,

was reduced to :2.

- was broken down such that 50% was taxes. For a P/R ratio of

the nontax value, the .4 component

For Tables D-6 and D-7. the affect of

taxation was illustrated the same way except that in

comparing the tax and nontax ratios the difference between

the 2 ratios was more than 50% for ratios greater than

because of the affect of the discount rates of 5% and

The residual amount that is available to the

a ratio of 1:1 is found,

government and the

4% Table D-1, Page
47 Table D-3, Page
42 Table D-2, Page
43 Table D-4, Page

firm.

128,

130.

129,
131

is split equally between the

A discount rate evaluates the

r

*4]ln some Cases the values were not double -due to the
rounding off qfy values.
including taxation. no price change
{Table D-5,Page 132)

45 firm 2, Casé&d 1,

1

10%.

firm after

75



affect of tjme, thereby increas::g the difference between
the residual amount so fhat the difference is more than Jjust
50%. For example, for firm 2,46 the non-tax ratio was 1.21,
while fhe tax ratio was 1.04. %he difference was .17.
Without showing the affect of a discount rate the tax ratio
would have been 1.105 i.e., 1.21 - 1.0 =.21/2 =.105. The
discountmrate reduced the ratio so the difference between
the 2 ratios for the re#idual amount greater than 1 was
larger.thaﬁ 50% i.e., .¢4 instead of .105

Wheﬁ the NPV was negative, the taxation effect was not
illustrated; i.e., for NPV, firm 1, Case 1, tax included.
Table D-8, -$335,107 which was the same value found in Table
D-9. for‘no tax. *7 For positive n?t.bresent yalues, the NPV
value without taxatiqn, was twice the size gﬁyfhe taxed NPV
vélue i.e., Firm 2, Case 1 $71,819 versus $143,638. for
Tables D; 10 to D-13, as the discount rate (i) increased from
0 to 10%, the NPV decreased. 4°
The Effect of Price‘lncreases

The effect of price }ncreaseg were also illustréted. 49

As prices increased, the ratio between the initial costs of

the investment and the cashflow decreased, wh%ch resulted in

3

2
-

46 Case 1, Table D-6 ’ N\
47 The effect of taxation for NPV values was illustrated in
Tables D-8 to D-13; by comparing Table D-8 to.D-9 , D-10 to
D-11 and D-12" to D-13.

*8 With the present value method all cashflows were
discounted to the present using the required rate of return
where: NPV = -ICo + CF1/(1+r)'+__ .CF5/(1+r )5

49 Tables D-1 to D-4, for price increases of 0, 10. 30 and

50 %.

B R RN



a hiéhef IRR. s©

As prices increased to 50% the IRR improved such that
most firms were able to achieQe a minimum IRR of 5% with the
50% tax rate. %' The Cost-Price-Firm Ana]ysfs pointed out
that one firm needed as much as a 66% price increase in

-

price to achieve an adequate rate of return. 52

As prices increased the NPV was less negative for\NPV’s
that were originally less than zero and more posi&ive for
NPV’ s that were originally greater than 0.s8
Conclusions
The changes between cost base 1 and 2 tended teo reinforce
the fihdihgs’of the Cost-Price-Firm Analysis. The

-

differences in costing of Case 1 and 2 did not result in anw
* .
increased

NdiFferences in relative results. The affecf of
péwer costs in Case 3 did not affect those firms already
achieving a rate of return in excess of 5% to 10%. Although
rates of réturn were considerably lower in some cases, .firms
still achieved the minimum 5% to 10% level of return. Thus,

even though power costs varied significantly, the. rate of

return was still acceptable.

50 Initial Cost / Discount rate = Payback Period. To find
the corresponding rate of return the value for the payback
: period was evaluated in Table D-24, Page 159. The value or-
the payback period in the table will correspond to a
particular value of interest which is the IRR for the
project. . .

°' In Tables D-5, D-6, and D-7 the effect of price increases
of 0, 10, 30, and 50 % were also illustrated.

52To compare the affect of price increases on the firm's.
ability to achieve a 0, 5, or 10% JRR refer to Table D-15
and D-16, Page 151,

53 The following tables: D-8, D-9, D-10, D-1t, D-12, D-13
show four price increases which range from 0 to 50 %.
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In the analysis of the 3 Cases there was a choice of 3
discounf rates for the NPV and P/RfratAo’s. A11 3 (IRR, NPV,
and P/R ratio) emphasized the difference between a nontax
and a tax approach. This was further broken down for the IRR
approach to consider Accounting Methods 1 and 2. By
comparing Accounting Method 1 and ?: it was evident thaﬁ the
IRR was higher for Method 2 as all the costs were not .
allocated to the chipping operation.

Finally., 4 prices changes 0, 10, (30, and. 50% were
considered for all 3 methods of econofic efficiency. As
prices increased’from 0 to 50% the IR?, P/R re#tio, and NPV
increased for the firm. For all firms except 4. 6, @ and 12
of Group 2 a price fncrease of at least 10% was needed and
the increase would have to bé as high as 66% for firm 5
{Accohunt ing Mefﬁbd ?i for'a 0% IRR and Q0% for a R% JRR (See

Tabhle 5-2. Page A%, Ppices Needed fror a N, 5 10% PR 4

F  Industry Cost Model .
To further examine the iRR for different cost levels,
another apprpaoh was taken. The full set of cost figures |
were examined and repmgsentative-firms were hreatea~in a
model which examined the implications of the Albertd chip
price levels. The representative firms are based on the

average cost levelse for 2 size classes 4 50nm fbm and 50nmm

fbr plus.

54 Not~ that firms 2, 7, 8 and 11 were left out of the final
conclusions because they were not in the market area for
either pulpmill.

\
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An analysis was set up to determine annual and initial
costs for 2 price Casés and determine the affect of costs on
the TRR, NPV, and P/R ratio. Thus the analysis. considered
inqreases\in the quant{ty of chip production, initial costs.
} annual costs. and the price of chips. The rabge.of va lues
for quantity of chips, initia)l, and annual costs were based
on the selection of a Jow. average, and high value for hoth
group 1 and 2 (see Tahles D 17 and D-18, Page 152-153).

As stated, there was a wide assortment of combinations
of annual and initial costs that could be used in the made! .
OQut of the 9 annualvcosts available. 4 were selocted which
wou ld rapresent the range ~f values. Three levels nf ivitia)

.
costs were paired against the 4 annual caete raci )l tineg iy 7
combinations ~f cnetg (see Table D 1Q. I'age (R1)

lowur tahlee were cet up to analyrze the 19 fnmsinatiﬂnﬂ
of anpual, initialﬁcnsts, and prices for chips. Clang '
firtms 4 50 mm fhm wa= get up in Tahle D-20 and D 21 and
Class 2 fou ;irmq 50 mm fhm plus was set up in Tahles D 2
and D 72 For Tables D20 to D 23, Page 155-1%8’ ingrences
in the quantity of chip production were evaluated wit!: the
lower production of chips paired with the Jow initjgl et -
the average productinn of ~hipe paired with the aver ~ge
initial costg and the high initial aosts)paivmd with the
high production of chips
Results of the Industrv Cost Mode]l

For Size Cléss 1, 4-%0mm fbhm, the $26 1t price per BDU

was not adequate to produce a minimal rate of return of 5%

\ L4

v



to 10% for a production level of 9.8, 23.23, or 34 8mm fbm.
The price only produced an [RR greater than 0 with the
lowest annual costs of $165 000/year ., with a proaduction of
14,420 and_2i,ROO BDU's of chips. As such with a price ~f
§26 t1, annual costs could not exceed $12 59/BD!, with
initial costes of $13.52/RDU. With jnitial costs of
$15.85/BDU, annual coste could not e%ceed $10.?6/RDU. 55

For a pr1ce of §37.42/BD!'" the TRR was only acceptab]e
with annual costs of §165,000 and §oP 828 and a prrduction
Of 14,420 and‘21,600 BN ¢ Therefrnre. with » price < f
$37.4% per BOU and with initial c-ntq of §10 R?”nﬁu, Ao |
costs coul! not °*Paeﬁ 22 00 RO and with initial ~ =t .f
$15.8% RO annual e et menld et Ay cad ¢ KT/

For Size Clage 2. 50mm fbm rlus . fiims (=r = nencrglly
able l;,o a hie.~ the min‘mg.]-rafe af ety b e Y vy
tindder e h!ll range ~f annual coste Wit' a pvice ~f T e
per RO with initial costs of $7.° 2 BRDY . amiwal cne!
sh-uld nat eveesd §18 S/BNI. With initial ~nste of

[

6 TR RDU anmual cnagts sheple nimt “xresl $1Q A2 RO Wit

-

the highep price 0 §27 AD,/BNU . and with ivitisl cpaete oof
1O O, PP annerl o aete ghicaile et eveand $€07 VU/BOU. Wit
initial coatg ~f §7 SB/RDU. annyun | neta glvutld Nt ay~medl

$29.84/BN  For initial cagts f §C 80 NN aneoal e )

..

qhould not exceed &0 71 RO

Assume thaf the firm allocates finds to pay off 'the
initial costs of production first ( calculated on a BDU
basis). The residual i< allocated tc pay the annual costs ~f
production. Regardless of what initiagl costs were . annngl
coste conld not be greater than the racicyal

33
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As size increases, it is possible to incur highet
annual cnsts and still achieve an adequate rate of return at
the 2 price levels surveyed. For the larger firm i-nif.ial
coete were lower (per BDI) than the emaller firm. |

Although it was nnt possible to discuss scale
specifically, the data show that the larger firms were mvre
profitable  The nymher of negative results suggests that in
the short run profit maximizaticon ig not the only motive for
.chippi'\g. Some output mavimization i= algso one of the firme
obj-ctives A more detailed study of manag=ment hehaviour
and ohjec!ives ‘'would be Qseful 3s 'ecidues ar~ a by-prgduﬁf
antt henee ara mat g simple part of 1t odiiet o gpanagycrert
o §c i Ana Ty is o ~hire v wie ot 0 -t adight 0 0

v P
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VI. »The Pulpmill: Demand, Supply, and Costs

The previous analysis discussed the sawmill's rate nf
return and specific price changes which would yield an
adéquate rate of return. The availability of chips to the
bulpﬁill dep~nd« on production economics of the sawmills and
#s concluded in Chapter 5 the hehaviour and objectives of
sawmill managers. This chapter deals with the pulpmill, in
terms of the quantity ~f chips UfiliZPd from both sawmill
residuecs and roundwood, the potential pxpansion/of chip
production to the indistry. and potential demand by new
P ipmill development g Price movemenste within thé pbesenf
ricing formolation used by pulpmille were alsa examined

The Alherta Mo eqt Qovui;;a. ip A sty completed in
Fehorary 19R0 HflinoatoJ civ ~hip ;Unﬁ'y reqgions in
Flbver tas Tactner | Grande Praiy ie, Faenn Whiterrin t Slgye
I alca | Do ey B-~w Treve . and Athabhreea | ac l.a Tirhe Thieg
regiconal deeccr ipting ie prowided o Appendiv 1 DMage 123,
Four eesnar ine wer e developed as illuctiaterd in Tahle 6-1,
Page 2 Scenapin | included the "% gawmiliec sirveyed.,
srenatio 2 only th-se 13 sawmills actually chipping,
scenar ic 3 the Ner land Fav (1 ~nek dave l-pment . and the 12
fivﬁé present ly chipping  abd eacerar i 1 inelodos the
Brazeat Adpvel spmernt Phve 0 ivms mrned bhaes D Vo L e

s ) oty f
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TARLF & f PROVINCIAL SUMMARY

Lumber and Residual Chip Production

4 S
Actual Actua! Phatential
lumber Chip / Chip
produc produc - produc
mm fbm MBDU - MBDU

— e e — [P — -

Secenar io

, a

1Y 25 Sawmills 715 28 350.7 468.40 .
of survey - b

2 13 Sawmills 591 48 =N 7 291 00
chipping ’ c d

) 13 firms + 771 48 (460.7-530 7)
Berland Fox Creek . e f

4) 13 firms Q21 4R (Kh53:.0 BRO.7)

Bertand + Brazeau

:Bl—;ﬁ; tion of Chi; and Limher Product i:;;fw o

“ctua! Lumber Production for scenaric ! and 2 was
from survey information. For scenar io 3 assume
a producticn of 180 mm fbm and for scenario 7
assum= a pr'oduction of - 150 mm fbm,

Actual Chip Production is 350,000 BD!' = which ig
talken Trom survey information. .

) and b) With 5381.48pm fbm Chip produrtion

should be 366,720 BDU's for (b)(CRF of .62BDU/Mfbhm)
Chip production improvements proposed, increase
Chip production to 391,000 BDU's (b),(an additional
24 .220 BDU's). This additional amount is also added
to (3) for a potential of 468,400 BDU' s for (a).
Originally this amount would have been calculated -
as 444,180 BDPU’'s for (a) for a lumber production.
of 716.28 ™m fbm but brcause of the additional
imrovemen's of 24,720 BDU's prorosed in the cost
crice-firm analysis «f Chanter © this ig increas~d
tes ABR,AND RN w

~) Baced ~n Chip Pecovery of 62 BRDI/Mfbm
AN, TN0 RDIE ¢ v 110, 000 BDIN g,

d) Based on Chip Recovery of 1.0.RDU/Mfhm
350,700 RDU & + 18D 00D RDI g

o) Based on chip recovery of .62 BDU/Mfbm pPlus
minimjum of geenar in RCAR0 700 BDU s+83,000 RDY <

{1 Based o chip recovery of 1.0 BDU/Mfbm plus
mavimivm o~f grenarin RUAKIN 700 BDLI" «+ 1K), 000 RDII' g}
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-the cost-price-firm analysis (Chapter 5). See Table 6-1 for

70 -

A. Scenarios 1, 2, 3, and 4

3cenario-1 Table 6-1, Page 69, suﬁmar%zes the
potent1a1 and actual amount of ch1pp1ng and present Tumber
pr uctlon in Aiberta ?6

For scenario 2, Table 6-2, Page 71, outlines. the

,breakdown of the ch1p supplies 1nto chip supp]y reg1ons as

1nd1cated in a report by the Alberta Forest Serv1ce

’ KnéWledge of chip production on the basﬁﬁ of. chip suppTy

reg1ons was not necessary for the presen@ ana1y51s

For scenar1o 2 the present production of ch1ps in
‘Aberta is. 350,000 BDU's anmually. Prdctor "and Gamble (P and
G) are buy1ng 288,160 BDq s or 82.16% of the province’sﬁ_
prodoctton.-St Regis is binng 33,650 BDU's or 9.59% of the

:present product ion. 57 The previous chapter indicated that

some firms might Flnd it econom1ca11y advantageous to make

'1mprovements in the present chip recover1es as their CRF's’

are under the m1n1ma1 eff1c1ent rate of .62 BDU/bem

“fBongalis, N.:1975). An additional 40,946 BDU*s or

approx1mate1y 41, OOO BDU’s of chips (see Table 6- 3, Page 72)

',1s dvailable through better recovery methods

To calculat@ scenarwo 3 (Berland-Fox CreeK-Develobment)f

'1nformat1on was acqy1red from the relevant Forest Management

56 ‘Actual chip and 1umber product1on is calculated from
survey results. Potential chip production is calculated from
potential Jumber production based on a .62 BDU per fbm ch1p

- recovery fdcter with additional 24, 200 BDU’s added in for

the chip recovery imp ovements of some firms discussed in

]

additional discuss¥on, Page 69.

" +57 The residual of 9% is bought by 2. Bu11d1ng Products firms

in Alberta.

0
!
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TWABLE. 6.2 Provincial Summary of Lumber Production by Fborest
: .| ‘Actual ‘fActual [Actual Actual
Forest 4 Prod.of Prod. of |Prod. of |Prod. of
‘ 25 sawmill |13 firms|13+scena| 13+scena
) .mm fbm surveyed|{ no3 no. 3 +4|.
Footner . 102.0 . 102.0 102.0 102.0
Grande Prairie 143.0 - 131.0 131.0 131.0
Athabascar 14.7
Whitecourt 368.88 297.28 477.28 477.28
Rocky ' 45.0 31.5 31.5  181.5
Bow .Crow 42.7 . 29.7 29.7 29.7
“Edson
TOTAL . 716.28 591.48 771.48. 921.48
: mmfbm mmfbm  mmfbm  mmfbm
Provincial Summary of Forest Chip Production
Present Chip Production.
Forest 13 firms |13 firms |13 firms [13 . firms |13 firms
: |Chipping |[+Scenario|+Scenario|+Scenario|+Scenar. | .
M(BDU's)|”ho 3 no 3 . no 3 & 4ino 3 & 4|
- .62 M BDU's M BDU's | M BDU's M BDU's
PO CRF .62 CRF 1.00 CRF |.62 CRF 1.00 CRF
Footner 72.0 72.0 72.0 72.0 - 72.0
- Grande Prairie 70.6 70.86 70.6 70.6 70.6
Athabasca ' : _
Whitecourt = 183.9 2383.6 363.9 293.6. 363..9
Rocky <« 7.5 7.5 7.5 100.5 - 157.5
Bow Crow ~16.6 16..6 16.6 16.6 16.6
Edson :
TOTAL - 350.7 460.3 530.66 553.30 680.70

mm ‘fbm mm fbm “mm fbm mm fbm mm fbm

/



Table 6.3 Improvements in Chip Recoveries

_ Percent below ' Amo&nt of
Firm ' ' Average ; ' Improvement
T 32% 3433.6 BOU s
5 ‘ .
3 30% 9140.0 BDU's
4
-5 31% . . 6920.0 BDU's
6 . .
7 7% 4073.0 BDU’'s
8 21.6% . 1490.0 BDU's
9 .
10 .
11 : -
12 12.3% ' 3350.0-BDU’ s
13 48.0% 12540.0 BDU’ s
TOTAL ‘ ‘

40946.6 BDU' s
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JAgreement (FMA). This indicated a total of 180 mmfbm lumber
prdduc}ion. seAssuming a CRF from .62 BDU/Mfbm to 1.0.
BDU/Mfbm, " 10,000 to. 180,000 BDU's of sawmill residue chips
would be produced from gLe Ber land-Fox Creek F.M.A. and
460,000 to 530,000 BDU’s of sawmill residues would be h
converted to chips. 5° : ’ : \\

For scenarid 4, predictions regarding the extent of
develgpment for the Brazeau development were based on a
publication by the Timber Menagemenf;Branch &du]y 1979)’
which suggested a total cut of 150 mm fbm. Based on a .62
BDU/Mfbm and 1.0 BDU/bem.level of eHﬁp recovery, 93;000 to
150,000 BDU's of sawmill residue chips would be produced.
This would result in 553,000 to 680,000 BDU’s sawm111

res1dues be1ng converted to chlps if the Ben)ﬂ‘
% v.r i
(Scenar1o 3) and Brazeau developments (Scenario 4)- (see

Table 6.1, Page 69) were included. ,

B. St Regis
St Regis buys 33;000 BDU's of chips annually. Based on
their production of 464 tons per day the firm produces

194,000 tons per year. 60 The pulpmill needs 928 BDU's of

-~

58The Grandel Cache sawmill would produce 80mm fbm minimum
capacity and a sawmill at Knight would later produce 100mm
fbm annually. '

58 This study assesses only the chip supply available to the
firm creatéd from sawmill residues.

60 Divide by 418 operat1ng shifts per year and consider an
averag®€ of 2.0 BDUs'of chips are needed to make a ton of
pulp.gThis is taken from a study written by Eli Sopow (1979)
that Quoted 2.2 BDUs. For Alberta this was adjusted to 2.0
BDUs . o ’ : T
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.'chips per' day orr388,000 BDU's of chips per year to opeﬁate.
Wit_h St Regis buying 33,000 BDU's of chips, 355,000 BDU'g
- have to be supplied from the_FMA. The firm is operating‘at
| approximately 85% capacity. (Aésuming 418 shifts per'yeaf‘
ahd 540 tons_per day is maximum operating éapacity). A£;100%
production capacity the -firm would produce 225,720.tons 6f
pu]p.annua11y. ‘ | |

St Regis ié also conéidering_expandihg its Oberation'as
~a-result of the B.C.F.P. Fgrest Manégemeﬁt Agreement
(Ber land Fox-Creek). An agreémgnt torbuy‘SO,bOO BDU's of
‘chips within a 10 y;ar’peniod exists. (The Alberta Gazette,
Oct. 1?, 1980) By assuming tHis level of expansion the '
pulpmill may. have to increase the size of the fifm, from the
100% daj]yldapac%ty of 540 ths to 616 tons per day. §' To
operate,;t‘aﬁ 85%‘oberatingzcapacity, assuming 616 tons per
day is the maximum, would require the firm to produce 524
tons ‘of pulp per day. If the firm produced 524 tons per 'day [
or 220}000 tons/year they would r%quiré 438,000 BDU's of ;

chips.

®7 By producing an additional 25,000 tons of pulp per year
the firm would be producing 219,000 tons of pulp per
year.Assuming that 418 is the maximum number of shifts per
year and 540 tons per day is maximum designed capacity some
expansion may be necessary to incorporate the additional
50,000 BDU's of chips into production. ' ’

- AV
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C. Proctor and Gamble (P and G) ,
t P and G, with a product1on of 280,000 tons per year
(1978) needs. 560,000 BDU's of ch1ps to produce at the 1978
1evel of pulp productlon The firm, follow1ng a similar chip
production level as 1978 acquifed 243,000.BDU's of chips
from the FMA and had 1ot buy 317, OOO BDU’ s "sawmill residues.
Thg pulpmill has a designed capac1ty of 925 tons per day,

buf'only produces 580 tons per day, (63% Tevel: of capacity).

-

.52 Assuming an 85% level of capa01ty be f1rm could produce
786 tons per day or- 378,000 tons of pdﬁp per year and cou]d
use an agditional 196,000 BDU's of chips.

If oth firms consjdered the éxpansion discu;sed, P and
G would need 756,000 BDU’s, “and St Régis 438,000 BDU’ s cHips
or a total of approximately 1,195,000 ‘BDU’ s wou}d be

-

'demanded.

D, Potential Ouant1ty of Supp]y

The two pulpmills had a comb1ned Annual Al]owable Cut
(A.A.C.) of 77,200,000 cubic feet of wood, for 1976-1977. &3
The solid wood equ1valent of the total A.A.C. of both '
pulpm11]s would be 1. 90%? * 109 1bs ,;‘ When divided by

_.52 This is assuming 280,000 tons are produced.Taken from ¢
-A.F.§. Directory page 285 for 1978-7%9 production.
53(QE1dhart, 1978:51 and 58) For P and G, 4.15 * 107 cubic
ft. and: Kbr St. Regis, 3.57 * {07 cubic ft.which adds up to
7.72 * 107 cubic ft. . Assume that the 1976-1977 A.LA.C. is
the same as the A.A.C.that would be available formﬁuly 1st, »
1881. - '
64 Conversioh to lbs from cubic foot taken from
(Dobie, 1975a:13) for an average of three species ; dJack .
P1ne,|baof~ Pole, and White Spruce or (26.21+25, 50+22 451bs ‘
per cubt@“*“.ﬁ / 3 = 24, 72 165/cub1c foot.

\
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2400'1bs'per BDU thie equetés the A.A.C. of the pulpmills to
795,000 BDU'$ of chips. The pulpmills used.a total of
'588,000‘BDU's of chips. from their own A.A.C. for their
pulping operations (1978 o;oduction levels).

In 1880, 97, 000 000.§bm of lumber was produced by P and
G, while 60 000,000 fbm was produced by St. Reg1s (a total
UR\157,000,000 fbom of Jumber )., 66 Subtracting the additional’
97,000 BDY's created as sawmill residues for a .62BDU/Mfbm
wou ld 1ea§e a\total of 495,000 BDU's of chips being reguired
by the oulpmil1sbfrog their FMA. 67 g f 795,000 BDU's is the
A.A.C. ae convérted to a BDU basis,'and 485, 000 is the
amount requigped from the FMA th&n 300 OOO BDU's is the

amount converted to, 1umber on a BDU oas1s 68 Asg th1s

~

indicates there is nothing left to cut‘on‘the.FMA’s with the

conver\s ion\ numbers thht'have been presented in this study.

L 4

Scenario 1 and 2 R

1f one included the combined totals of chips bought by

both pulpﬁ§Q15 the following sypply would be availabile;

1Y

4
55 P and G needed 243,000 BDOU's from their FMA since they
bought 317,000 BDU’ s/%rom the sawmills as residues. St Regis
needed 355,006’BDU'5 from their FMA since they bought 33,000
.BDU’'s from the sawmills as residues. Therefore 243,000 +
355,000.BDU's: = 598,000 BDU's
66 ‘C.F.S.Survey 1nformat1on frpm A.F.S. D1rectory For St
Regis (1978- 1979) product1on level page 285. Data for P and
G taken from my . study’s survey dJuly, 1981, _
67~ A stydy by 'Fogh (1961) stated that to produce mfbm of
rough- lumber. 185 cubic ft. of wood was requ1red ‘
68 157,000,000 FBM / 185 = 299,000 BDU' s

v
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Prens

795,000 BDU's (potential quantity of chips from
pulpm1l1s A.A.C.)

350,000 BDU’s (present quant1ty of supply of chips by
sawmills)

41,000 BDU's (improvement available from sawmills due -
to CRF improvements) -

Total = 1,186,000 BDU's (potential quantity of supply)
Inc1ud1ng the 12 f1rms not chipping (Scenario 1) (as

Table 6-1, Page 689, outlines) would involve an additionél

poptential supply of 77,400 B.D. U's which would increase the

t
total aiEunt of sawmill res1dues to 468,400 BDU' s The

max imum ®&mount of chips available, assuming all sawmills
]

. chipped residues, would be an additional 77,400 BDU's and

the total available would chénge to 1,263,400 BDU's from

1,186,000 BDU's. a

E. Patential Demand for Scenario 1 and 2

| The following hypothetical chip markets are described
to show the quantity of chips available under various
assumptions of pulp produgtion. Present demana by the two
pulpmills is 948,000 BOU's. The 2 pulpmills from their own
FMA’ s supply 598,000 BDU’s, requiring 350,000 additional
BOU' s of chips from the sawmjlls. For scenario 2, potent%a]
demand vardés, dépending‘on whether one coniders St Regis’s-
expansion.on1y, or if.ihe expansion of P and G is also -
~included. Nne limitation for any of the potential sources of
supply is the}cost'of transﬁofting the chips to the
pulpmill. ; | }
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JABLE 6.4 Potential Quantity Supplied and Demanded
for Case 1 and 2
Potential Quantity Supplied
Case 1 Assume Pulpmills supply maximum of 785,000 BDUs

available from own F.M.A.
Assume 3 potential situations are available for
sawmill residues as follows;

1) Present supply of 350,000 BDU's.

2) Add improvement in CRF from Table 6.3

to make total 391,000 BDU's. ’

3)* Consider Max. of all 25 sawmills
L Table 6-1 to make total 468,400 BDU's.
) 795,000 + 350,000 1,145,000 BDU's
b; 795,000 + 391,000
3

hS
“— 1,186,000 BDU's
N 785,000 + 468,400 1,263,400 BDU's
; Potential Quantity Demanded
7
Assume that in terms of expansion available
both pulpmills expand and demand .
1,195,000 BDU' s . .
The residual amount ijs: . .
1) 1,145,000 - 1,195,000 =-50,000 BDU's
2) 1,186,000 - 1,195,000 = -9,000 BDU' s
- 3) 1,263,&00 - 1,195,000 = 68,400 BDU's
) Potential Quantity Suppliied .
Case 2 Assume the pulpmills supply the max.
of 795,000 BDU's. :
Assume same 3 situations for sawmill
residues as outlined in Case 1 as follows;
1) 795,000 + 350,000 = 1,145,000 BDU’'s
2) 795,000 + 391,000 = 1,186,000 BDU's
3) 795,000 + 468,400 = 1,263,400 BDU's
A Potential Quantity Demanded
P ‘Assume that in terms of expansion,P and G

stays at the existing demand level of

560,000 BDU's per year and St Regis expands,

using an additional 50,000 BDU,s from

Berland Fox Creek so that demand is

998,000 .BDU’s. The residual amount is; ‘ H
1) 13145,000 - 988,000 147,000 BDU' s :
2) 1,186,000 - 998,000 188,000 BDU's
3) 1,263,400 - 998,000 = 265,000 BDU’ s



TABLE 6.5 Potential Quantity Supp]ied and Demanded
for Case 3 and 4

o a
+ " Potential Quantity Supbiied ,

Case 3 - Assume that the pulpmilis supply
the same amount as-that supplied from their
FMA“s at the time of the survey, i.e.,
598,000 BDU's - '
- Assume the same three supply situations
for sawmill resigues outlined in Case t:
as follows; ‘
1) 598,000 + 350,000
2) 598,000 + 391,000 989,000 BDU's
3) 598,000 + 468,400 =1,066,400 BDU's
Potential Quantity Demanded L

948,000 BDU' s

- Assume that in terms of expansion available
-both pulpmills expand. to 85% capacity and
demand 1,195,000 BDU's. The residual
amount is; .

1) 948,000 -~ 1,195,000 -247,000
2) 989,000 - t,195,000 -206,000
3)1,066,400 - 1,195,000 = -128,600

Potential Quantity Supplied

Case 4 - Assume that the pulpmills supply the same
amount as they supplied from their FMA's
at the time of the survey, ie.,598,000 BDU's
- Assume the same three supply situations
for sawmill residues outlined in Case 1
as follows; _ )
iié) 598,000 + 350,000 948,000 BDU’ s
\ - ) 598,000 + 391,000 989,000 BDU’s
+3) 598,000 + 468,400 1,066,400 BDU's

Potential Quantity Demanded

- Assume that no expansion ocdurs and as such
the demand for chips by the two pulpmills
is 948,000 BDU's. The residual amount is;:

1) 948,000 - 948,000 = 0 BDU’'s -
2) 989,000 - 948,000 = 41,000 BDU's
3) 1,066,400 --948,000 =118,400.BDU’'s

*
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As Table 6-4, Page 78 shows, 3 supply situdtions are
outlined for Cases 1 and 2. 69 For supply situation 1, with
the present supply of 350,000 BDU-s of chips also available
from sawmills, would mean a total potential supply of |
1,145,000 BDU's. For supply situation 2, as previously
outlined with a CRF improvement of 41,000 BDU's, frdm Table
6-3, Page 72, the potential supply would be 1,186,000 BDU's.
For supply situation 3 if one included the 12 firms not
chippfng an additignal 77.400 BDU’s Qf chips would be
available, which would mean a potential supply of 1,262.400
BDU' s.

- Case 1 demonstrates that assuming 100% utilization of

the A.A.C and expansion gy both pulpmills as proposed under
the three supply- situations a shortage of up to 50,000 BDU" s
wou]d_exfst. Assuming as in Case 2 that St Regis expanded
its operation and,required an additional 50,000 BDU's of
chips, and including y{the assumption that 795,000 BDU's were
utilized 147,000 to 265,000 BDU's would be available.

For Table 6-5, Page 79, Case 3 and 4. the supply by the
pu]pmil]s ié?%?éjOOSIBDU’s and includes the same three

supply situatfbné'?jgcusseﬁ for Case 1 and*2. Table 6-4. For

69 The 4 Cases in Tables 6-4 and 6-5 assume different levels
- of chip amgunISJigét the present two pulpmills will utilize
from their, ALAT."". For Case 1 and 2 i.e., Table 6-4 the
pulpmills wil% supply a total of 795,000 BDU's which is the
combined A.4,C.-Qhased on data _for A.A.C. for 1976-1877 for
both pulpmjil} pyerted to a per BDU basis. This was
calculated v&§§§!‘¥on.D, "Potential Quantity of Supply."
Case 3 and 4% ”?a‘le 6-5 assumes the pulpmilis supply
598,000 BDU*s. This™is ‘thé present utilization of their
A.A.C., as'diséussed“iﬁﬂChapter‘@, in section B, for "St

Regis":, and Chapter 6, ‘Section C ?3{ "Proctor and Gamble".

A ‘ e .




Case 3 assuming, as in Case 1, both pulpmills expanded
operations, a shortage of 128,000 to 247,000 RDU's of chips
would result. | .

As tables 6-4 and 65, Page 78-79, illusfrate, for Case
1 and 2 with both pulpmills expanding and relying more on
their own supply of wood as input, the sawmills present
supply of chips to the pulpmills would not be fully
utilized. The present amount of 350,000 BDU’'s supplied by
.fhe sawmills is d&e to the fact that théy are 3 cheap =cnrce
of wood as inhuj in the production of pulp. and are ~
thereforg in demand by the pulpmills The existing supply
350.060 BDU’s of chips from EZWmi11 residues Vs 75% ~f the
potential supply that is avaijlable. 70

It is important to nofe that the 9 pulpm111§ 4o vary
significantly in ferms of tﬁe amoupt of chips that they buy
as a % of total chips utilized. Somewhere betwean the
extremes of Case 1 and Case 4 there would be ?65;000 BDU" s
to 247,000 BDU s of residue available. This woL]d dep~nd
on the level of expansion within the présent pulpgi!!l )

industry and the a‘ailability of increa~ed ecawmill residii~s.
\

-

Y

v

7% As was illustrated in Table 6-1 468,400 BDU's is the
total that could be supplied by all the 25 sawmills assuming
a .62BDU/Mfbm Conversion Factor. With the present supply
being 350,000 BDU's this represents 75% of 468,000 BDU's. -
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F. Conclusions

The 12 mills whféh are not\chipping, have a potential
of 77.400 BBU's available and the improvements in Chip
Recovery which are available to the 13 firms th;} bresent]y
chip, could produce 41,000 BDU’sVBpre séwmi11 residue chips.
The 12 firfls which are not chﬁpp{ng, producé less than 22 mm
fbm per year suggesting that the size of .the mill affects

the probability of producing éhipsu As the industry mer]

showed, a larger firm producing 44mm, 100mm, or 160mm fbm

-~

could incur higher annual costs-on a per unit of production
{

basis. As the Cost Price Firm Analysis showed, the smaller

oper ator has a higher level of annual and initial costs on a

per (it of production basis. Alternatﬁves such as combining

mills into a ¢hip network may be required‘to minimize costs

for the smaller operator not yet cbipbing.
)
G. The Cost of Chips™(FOB) Pulpmill
Comparing the cost of chipping, ref1éctgd in the

pulpmill’s position as buyer of the residue chips produced

» ‘

.

by the sawmills, leads tO®the gQuestion: what is the‘cost'fori;

pulpmills to produre chips? Both pulpmills in Alber ta

produce chips from both pulpwood logs and sawmill residues.
VX . . .

as both operations are iﬁpegrated Githinma sawmill. The

ogging cost attributable?to chipping from pulpwood logs
. 7

waulid include 100% of the cost of logging as the log is

destined for pulp oniy. The other cost situation occurs

. where the pulbmﬁ]ﬂ saws logs into lumber which produces
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‘ séwmill residuesx The logging cost could tﬂen be sp]it
between the cost of produc1ng 1umber and chips. '

From a pulpmill’s po1nt of view one could attr1bute
some of the logging cost to chip production from sawmill
residues because of the joint product nature of sawmill
residues at the pulpmill. Chips produced by a sawmill have
an oppordunity cost}equal to only a burning cost. Sawmills
have to produce lumber before they can produce chibs. Chips
treated as a residual by-prdduct.have no 1égging 'osts N

’

included.
The cost‘éccounting most appropriate for this analysis
«for pulpmills is to split the cost of logging betweeh'lumber

production and sawmill residues.”' Both levels oflqﬁjppqpme"

4T fﬂe 6 S’Page 84) The port1on for

-

chipping coludn in Table 6%6 shows . the amount thaf logging.

&

costs are included in thé cost of productioq/€? a°puTbmil]
for sawmill residues for the two levels of 25%.and 33%.

Average Annual and Average Initial Costs are taken from a -

-

185 cubic feet of lumber is required to produce 1000 fbm
of rough sawn lumber. About 1/3 of that or 60.17 cubic feet
is chippable residue..This calculation of chippable residue
was based on a-study by Fogh (1961) wh1ch determined that
33% was chlpptble residues. A mill survey by Styan (1977)
determined "that 45 cubic feet or 25% was chippable residue.

71
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Table 6.6 The Cost of Producing Chips at a Pulpmill

Size of Log| Cdst |Portion for| AV. | AV, Total
~ of | chipping | annual |initial jcost per
logging costs costs BOU
5" * $220(est.) $72.60 $16.93 " $8.12 - $97.65
6" $185 $61.05 . $16.93 .$8.12 $86.10
7 12 $63.99

" $118 $38.94. $16.93 $8.

«Assume 1/3 of the log or 60.17 cubic feet/Mfbm

is available

%% §000(est.]  $55.00 $76.93 8.1

_ 2 $82.05
8" $185 - $46.25 $16.93 $8.12 $71.30
v $54 .55

7" $118 §29.50 §16.93 $8. 1

-

** Assume 45 cubic feet/Mfbm is” available,

- ———r

+ Cost of logging includes hauling. 1ogg1ng administrative

costs wh1ch were derived from Graph 6 1 Page 85.
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sawmill that was a similar size as the pﬂTpml}]fs sawmill.7£
Total costs variett from a minimum og $54:55 per BDU to a
maximmum of $97.65 per'BDU.

The prices.offered (f.o.b.) pulpmill can be determined
by adding transpértation.éésts to the (f.o.b) sawmill prices
of the 13 sawmills surveyed. For P and G, prices would range
from $26.86/BDU to.$50.06/BDU. For St Regis, prices would
range from $45.00 to $47.65(BDU. For this study using a
$50.00/hr . transportafion charge and by determining the
distance from the sawmill to the pulphil] the costs f.o.b.
pulpmil)l were calculated. 73 P and G has a lower range of
pfices because of the.lower base price offered f%.o.b.
cawmill). This is outlined in the pricing formula (see next
section "Effects of Chahging the Price of Chips")..

For P and G , at a minimum of $26.86/BDU, (which is the
gost of sawmill residues to the pulpmill, including
transpor tation costs) to produce chips instead of buying
them is an additional 100% of cnst compared to the'price
of fered tn the cawmills For St Ppg{g; the minimum price
offerod (f.o.h pylpmi1l\, is $45.00/BDU. This price is 20%
helow the minimim gost of the pulpmill. For P and G, with a
mas imm caat of §a7 00 the price offered (f A b pulpmill),
ia again 100% less, at $50 06 per BPU For ¢t Regie, with n
mav imim ~aet of §07 00 per RO the paice of §17 RS per RDI

A

RS

72 pAssumed that the casts at both of the pulpmills were the
same.

73 The specific firms costs will not be revealed. Only the
range of costs (f.o.b pulpmilT) will be given.
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is a cost that is about 50% ﬂess than'their own production

costs. 74 P and & can buy chips wh1ch cost 100% less than
v ,
the firm can produce, for both the m1n1mum and maximum costs

of production.: St Regis can buy’ ch1ps at a pr1ce 20% less
than it costs to produce ch1ps (assum1ng the m1n1mum cost of’
production). At a higher costiof product1on,'they could buy
chips that cost 50% 1ess tham they can produce
Effects of Changing the Price of Chips .
Determ1nat10n of a price pq]1cy is dependent ‘upon
éhanges in the Canadian do11ar the pr)ce.for a short ton of
Kraft Putp, and the base price for wood chipc; The price‘of

chips i's defined by the pulpmills by the .formuia

1. A/C= X/B where;

2. A= Base price for wood chips per BOU f.o.b. carr1er
vehicle at seller’'s mill site.

3. C= being the base agreement price for Canadian bleached
Kraft softwood pulp per air dry short ‘ton in Canad1an
dollars. -}

4. B= is_the previous six month average price (11sted in
the Paper Trade Journal) for Canadian .bleached kraft

‘ sof twood pu]p peir air dry short ton in Canadian dol]ars

5. Y= the price for chips at the sawmill.

, The pr1c1ng formula is relevant to our d1scuss1on
I
because it demonstvates how the pulpmills ca]cu]ate the

price of chips for the sawmjﬂ\. Understanding th1s process

will help in shawing how )imited the sawmill’s p051t1on is

v

4
Y

&

74 As can be noted in thits fomparison the cost of logging is
the came for both pulpmills although P and G has an average
hau! that is 20 miles longer than St. Reqis.
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regarding pricel 75

| See Table 6-7, Page 88, for an example of -a sig month
average.price Which is.$574.51. Consider the movement of "the
u.s. pr%ce:fdr Kraft pulp for a short ton from a price of
$480.00't> $520.00 (Amer ican dollars). The Canadianfdollar.
has also/varied from .75’to .82 cents U.S.. 76 Using Tapie

(

6-8, Part A, Page 90,‘the'price for Kraft pulp varies. The

-

average price on July Hst 1981 waS_$574.5H, for a shortf}on

of bleached kraft pulp.?” ConsSider the difference in the two

base prices offered in Alberta &f $35.00 per BDU, (St.
Regis) and '$20.00 per BDQ{ (P and G). The prite per BDU of
chips varies w%th'ehangea_in the Canadian dollar and theL
price of Kraft Pulp (see Table 6-8, part B and C, Page S0).

This compar1son demonstrates the d1fferences between
the two base pr1ces Uswng a $35 00 base pr1ce the price
movement in chips is from $35 64 to $42.22 , a 19% increadse.
For a $20.00 base price, the movement in chip'brfees is from
$20.37 to $24.ﬁ2, a 18% mncrease Cons1der1ng that some -
firms 1n the previods.analysis (Chapter 5) needed as much  as
a 66% increase im price for a O%'I;R.Bé, the price movement
a1lowab1e‘with this formula oflbrieing“wbuld ndt be adequate
under present market cdnditioas;fe guarantee firms an

adequate price for chips. The fadical price changes needed

75 This cuggeqtea pulpm111 has monopsonistic power .

75 These 1anges in prices and costs show the extreme range

nof what ~onld have happened in the market after July 1st
1981.

77 Assume a contract is set up fér a five year period,
starting from July 1st 1981,

e



TABLE 6.7

Price of Chips Determination App]icab1e\at July 1st,§981

¢

Month [Price Spread|Average|Exchange Rate|Price Canada
- U.S.$ per u.s.$ Month . $ per
short ton|short ton| .Average short ton
+JAN 15 480-482 481.00 - 0.84028 $572.43
30|, 480-482 481.00¢. 0.84028 $572.43
FEB 15 475-480 |-477.50° 0.83446 $572.23
30 475-480 477 .50 0.83446 . $572.23
“Mar 15" 475-480 477.50 0.83932. - $568.91
301 © 475-480 477 .50 0.83932 -$568.91
APR 15 475-480 477.50| - 0.83939 $568.87.¢ .
30 481-485 483.00 0.83939 $575.42
MAY 15 481-485 483:00 0.83287 $579.92
- 30 481-485 483.00 0.83075 . $581.40
JUNE 15 481-485 483.00 0.83075 - $581.40
30 481-485 "483.00 0.83075 - -+ $581.40
Kraft bleached $480:-38 ~ 0.83618 - $574.51 -
softwood,Canada Average Average Av?ﬁ?oe
R
Saurcas 1 D Clark, Woondlands Division St Regis.

Chip price effective from July 1,1981
‘ .as follows:
A/C=X/B where: A= $35.00/BDU (-BaseValue)
B= $574.51
C= $534:20(Base Pulp Price)
Y= ($35.00+%574.51)/$534.20=837.R4

.89
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» TABLE 6.8 '
Variation in Price of Kraft Pq]p Due. to Changes in
the Canadian DO]I%& -and Price of Pulp(} S. dollars)

75¢. 78¢. 80¢ 82 (Canadﬁan

: , ) ' . . Doltar)
(Price © 480 |640 615 - 600 585
for a. . 490 |653 = 628 612 ~ 597

" short ton 500 |666 641  625- --809 - -
of pulp in 510 |680  654. 638 621
U.s. §) 520 |693 666 650 634

v “TABLE 6. 8 B
Variation in Priceé of CRips per BDU Due to Changes
~in. the Base Price

! g
!
! L

i . 75¢ 80¢ . 82¢ (Canadian
N / T Y _ Dollar)
(Price for. 640122.27 .600(20.88 585(20.37

a short 653122.37 612121.31 597120.78 .

ton of  666|23.18 v 625(21.76  609|21.20

pulp in ~-680(23.67 638(22.19 621121.62

U.S. %) 693{24.12  650(|22.63 634122.07

This is for a base price of $20.00/RDI

’

) ' TABLE 6.8 C

Var1at1on in Price of Chips per BDU Due to ChanOP< in

the BRase f'rice for Chips

75¢ 0¢ 82¢ (Canadian
I R Dol tar)
(Price for 6407]38.98 600]36.55 585135 .64
a short 653|39.78 61237.28 597|36.37
ton of 66640.57 626(38.08 609(37,10
pulp in 680|41.43 638!38.84 - 621|37.83
s g 60342 .22 R50 (29 RO 634 |3R .62

This i1g frrr a2 base price ~f §3R 00 'BDHU

30

™
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to improve some firms rate of return would not occur.

N

H. Summary _ . .
This chapter discussed the quantity of supply and
demand from pres;nt and-F#turé pu]pmij]s.‘Theisignificahce
éf new developments cannoﬁ be overemphasized. If-residqe :
uti}izatiqn ié to¢COntinQe, the impact of such deveTopmepts

must be cohsidered carefully regarding tée demand a?d
quantity. of subp]y:‘As the étudyldemonstrates, the;ﬁuanﬁity
of.chips supplied appears likely to meet the quantfty |

)

demanded for thé future but this can only be determined if
the amount needed can be more accurately ca]cu]aieé‘in terms
of economic availability.

ANlsn, it ig apparent that the present chip pviciﬁg
policids are ré:triétive‘and minimize the affects of norma’l
mar ket fluntuations in thé Canadian Dollar ang World Pulp
Piimes in teima nf the increase in demand and the price of a
less r@;triftivé pricing policy. The cost of producing chips
at a prulpmill range from $54.55 to $97 .65 per BDU. As the
price nfferad § o b grwmill demonstratpc; more compet it ion
wenld agei-t cawmitle to et pri~ec for their echipas which

PR I T N I PN I B L S T B B L T AR LI SYSRINE IR TR B R



VII. Sumhéryland‘Conc1us}ons
A. Sbmmary of the Objécfives
“The,intfoduction of debﬂrkers_and chippers.in the late
1940’s in B.C. Fesu]féd'in larger éawmi]]g being able to
take'advaptage of a wasfevproductvwhich costs money to burn
or to dispose of . The,mi1ls intended chipp{ng to be a way to
generate additional revenue. Original]y,:%irms did not incur
a significant increase jn their overall costs-Qf production.

Consequently, chipping offered a‘way for firms to offset
AN - .
increasing costs of lumber production.

In Aberta, the utilization of residues is a more
recent occurance. The sawmill and pulpmill industries do not
have as 1ong a history of development as in B.C. . THe
pulpmillis in Alkerta do not ﬁeed residue - chips to produce at
the came opéﬁafino ~apacity, as the mille are allorated
enough timher tey he gelf gufficent Tnn R E the qiqni‘{cnnce
of the unutilized wood was evident There were enopgh chine
available tn consider the development ol a pulp industry

-
which had rolpmill- relying n sopplisc o f waoad 1 e ichiier
froom cawnillea The palpmillg had a Timited cufg e o f
o"'.—w»r‘{ing timhaer gg a guiaranteed wond eoip r e

A previous w g chip study insolyed 1o~King at the
warleting aspecte - f chipping in AMber ta whi~h 1 =2altad in
the tecognitimt nf mopnopesnietic compret it ion Thie etudy
pointe out a Foneern that preocentt ~hip pricing policieg may

haue inmreaaced the potential ameount chiipped at the evpange

PR 92
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of reduced revenues be1ng aVa1lab1e to sawmills. Thosejﬁn a

‘e

-preferred~locatwon 1 e.,'c]oser to the pu]pm11]s are not

able to capture their producer surp]us and 1nstead find it
transferred to the pu]pm11] Thts can ensure the ut111zat1on
‘of chips which wou]d not 'be bought in a compet1t1ve market .

¢

This study also prov1ded d1scuss1on on the followwng

3

1. The 1nformat1on base regard1ng the costs of productwon
for the chipping operation,

IOl D

2. The rate of return.available for the sawm1tls

3. lIdentification of cost constraintsi that spec1f1ca11y
‘affected rates - of return, 3
The impact of size of operation; ¥sts of production,
The effect of location of mill § geecs of return,
Transportation costs, the .cost ofglood chips to the

producers of pulp,
7. The. economic impant of the price policic: emp foyed by
the pylpmille

R Recults ' o

The gtndy dotavdjned that the evignt of chippthd amnng
the vnr inus pp“rﬂtorc in Mberta was ltmited te thirteen
firme that had a ~ombined total af 70% of Alberta’s lumber
production. There were var imnis reasons why the other firms
did not have the eame impm" o the produoct ion nf ]Ufl:tf'\p’ ancl
did not chip

In the ~rtudy the caats ~f production, i.e. | initial 'and
anniial cmnte were calculated Feonomic efficiency by
determining the net prescnt valne, P'ofifabi]ityjratid ar-|

internal rates of return Af the firm wag evaluated, Wher
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compariné the three methods, similar conc]Qsions were made
regarding the firm's ability to chip. For simplicity, the
internal rate of return methddcaas recognized as beingnmost
acceptab]e whén determining a firm's relative abi]ity to‘
' chip..When defining fhe economic eéficiency of the firm, Ehe
sensitivity aha]ysis evaluated thk.differences in‘tﬁfee
rates of return and four price changes. As the price'of
chips improved, the economic efficiency of the f{rm. as
evaluaied by the IRR., NPV, and P/R ratios improvéd.
Concfusiqns‘in the'Cost-Prige—Firm Analysies were that
high annmual or initial costs were due to inap%vonriafe
eqaipmenf, type of maintenanfe. or the mill layout Where o
high CRF p;ovgilad high variable ~ogte ~f production ware
most likely due t. a lack of availahle ' imker Qh;wn Vagii ]t e

in the high costs per wnit of Birtput

The sive of operation also had a role in determining

tetirps When a firm had a 1ower than average v ice o
~hipe., the ability to reduce ~oate by having mare production
pe! it f optpat i e above average (PP helped in |

achi~ ing an adequate rate of return. The coct Pnnqtvﬂi“'¥
invnlved in chipping may he vﬂséived by a hievinag an

adequuate level of p#o”u ti-n  This pointe to the poe=it+lit
that ecanomies of soale ;“ chipping exisft, Althoog' o

not perrnibhle to disciiss grale directly from the data
alenlnted the implications of size ser o o idept with '
lnvqav firtme heing more profifahln "he fipm=a that oA

hettar v atee of yoturn had high S IREE .f,.QO'\,,Q, fag anl Tewimy



per unit costs. Firms 3, 4,6, 9 and 12," for example,
achieved adequate .returns under all three Cost Cases. The

" number of negative resultts ﬁLe:l:Firmsv1t5,1O and 13 suggest
“that in the shOrt'ﬁuﬁ profitﬁhaximization is not the only

motive for chipping some output méx{mizatioh is also

e

'eyident.

When dofermining costs to the firm, twoméccouhting
method§ were employed,‘to evaTqate the afféct of the tWo
tyres of cost methods for the debarkers. In the first
situation. purchasing a2 debarker reduced saw,mafntehance.
Eventually, if chipping was unhdertaken by the mill, due to
the joint nature of prédnctimn fory ~hips and 1uﬁber. some of
the crst of the debarker would have to he allocated to the
~hipping operation (Accounting Met"\')d'?). Acecounting Method
I allorated the full expense to the <hipping operatirn Ry
de'fim'v'q cozte girh that 311 initin) cmate would be inecur e
by the firm, the potential vate of retirn would he 1 edi o

acrordingly A firm not chipping " ould determine the

Vs

prtential rate ~f retinn Haaed on Annther sawmif1's costs
with a choire of tw  craat methods
ﬂv‘\a Aifficalty antevimter ad iy the <ty invr\]v;_:d

Jatermining the cnete of pl'(»dn"‘tif.wn Fivvitig] and apnyal!l =0
theyv wenl accurately reflect ind ot v - ate at the time
thn \ (|l\1-]v, U2 I prprl'miv‘v'() ~ttais cagta from th
ot vicn i iyt faawa eorl teo thie pen el the gtucly was
~etoan b aancider . o mome it mg tendet b 1 ata spp(‘i’ o

PR s b me e crjin? ion o it )y
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« A firm may nﬁt pércgive-fheée rates'éf’ﬁéturn due to
djfferéncés in the allqgatidn of specific‘cbgts. It appeared
that some firms weré doing well in their chipp{ng Qperation;
In such cases operators considered the initial costs as
being a sunk cdst. Economiéfviabdlity'was thought of 'in

terms of the ahility to cover the variable costs Qf
= & T

production only. With changes in the pﬁices of lumber firm
bebaviour would seem to be set-towards reinVeéting_high
annual profits during high lumber price years i.e.. into

chipping eduipment. This study determined rates of return

A

included with.fixed costs as well as variable costs. By
inclhiding initial costs., the calculated rates_of return on
the investment were 1¢wer than firﬁs pefﬁeived.

Niffarent ways exiated }“ épprmachiné the price
coraitjvity analysic. Certain m ices changes Qore chosen
which recenlted in differen =a in the rates of return for the
firm. Tn contrast tol Vv ice itv i eaces tl\af. wotld be. neaded by
a firm thﬁfﬁ«’h dieruencsod the prire changes fhaf'would be
allowable in the pricing formila undepr mar ket condi tiemng .
These rhanges were nnt el fi-dant ey e ;4J far the
nAcecgary inct eages remurite !l hy firme | 0 and 1R for
acrhieving adéqdate ratse nf ot

Nuring the survey. var ione eprater 2 mentioned that the
ntice ~f rhipe’ did not r=ile t the oo tgal fraet to the
pulipmi 1) ”\i~c arqjq,nﬁenf congider ed aeidues an i f they were
equivalent te chips produc- 4 by the reclprill . Thig would

+

suqaest some logaing v ~te chaonld e o byded in ir‘hir)p'i(\\g
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costs for sawmills. : o A
In this ana]ysvs. some logging costs were assumed for
the pulpmill, as the demand for output ch1ps were a maJor

input to production} When producing chips, the logging cost

‘was a necessary product1on cost. Conversely, for the

sawm111 no logging. costs were assUmed as the opportunxty

' cost of produc1ng chlps involved on]y a burn1ng or

d1sposab1e cost Sawm111 operators who felt a “logging cost
should be 1nc1uded wh1ch wou ld demonstrate the need for a
h1gher pr1ce for chips for the sawmill may try to get as
high a pr1ce as possible to offset their own h1gh pPOdUCtiOH“
costs. B |

For a major buyerfofjchips in the province, ouying fFrom

the sawmills was about 50% less than the cost of the

pulpmill producing them. As pointed out, a1though'on1y a

‘hport1on of the ch]ps produced by the pu1pm1lls were sawm111

'res1dues logg1ng costs were. also 1nc1uded for thls port1on

s

' 78 At the same time there are d1st1nct1ve d1fferences 1n the

level of demand for chips, as both pulpmills buy d1fferent
amounts They are 1Qﬁﬁ%é;N?EP enough ‘apart that the1r t1mber
sheds do not overlap, which wou]d result in competwtlon for
the chips along the timber sheds fringe. The price set by a

pr1ce d1SCr1m1nat1ng monOpson1st were: indicated tq he Tower

%than the price that would be -available without

discrimination in a more competitive market . Jhe low prices
78 This study was only set up to compare the cost of
chipping between a sawmill and pulpmill for sawmill
residues.

>
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offered that are befowibroduction costs of a pu]pmi11‘are
partly a‘feflection'of hoﬁopsonfétic power: and partly due to
: thefredUcédlopportunity cost of residue chips (i.e.. not

inéluding logging costs).

C. Conclusions

.The pogsibi1ity_that not gll chips were bejng u%ilized
efficiently'énd-that pricesAofferediwere insufffcient\?or a
firm to achieve an,adequaté rafé of return was researched. A
total of 118,460 BDU>s'per year were deferminéd as being.
available based on a _62BDU/Mfbm (CRF). This could bé br olcan
“down such that 41,000 BD!!"s would be provided by the 13
firmsg p;esentlv chipping‘and the remaining 77,400 BDU <
woufd be supplied by the 12 firms that did not presently
chip. The economic avaxlab111tv of the entire tofa] of
1118:400 BDU‘S'I¢ qupst1onahlo The present pulpmills do not
"have any additional supply of wood available from fhoir FmA
which increases the potential for shortages of wood in the
'Futufe wfth:tbe deve lonment. of ‘new operations and the
_pm*entin] af increased demand by the 2 hu‘pmills.7.

Of the potential sawmill 1 egidues created hy all 25

" gawmille based v oA AR2BDU 'Mfbm CRI . apprﬁ"'imate"ly NRY are:

79 Based on an A A C.of 795,000 BNU's and a present level nf
utilization of 598, 000 BDU's. for pulping and 200,000 RO =
as converted to lumber product1on 1eaves no aﬂdl'\mnnl
supplies available
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not behng utilized. This was significantly lower than

.
previous studies determined. A study by Styan (1977)
determined that up to 50% of the potential chips were not
being utilized. - o

A higher price may assist firms to_meet their fixed
costs-of production'ag four firms wenbeihcurring a loss,
These firms were in some cases incurJing significant annual
and initial costs per BDU which could he loweréd by |
increasing the productinn of lumber output or chip
production per output of lumber  (CRF ).

"The economic potential ~f increasing the CRF of the
firme hrecpntﬂv chipping has to be determined since with the
poassihility nf evpancion for hath of the pnlpmills and the
additinn of new develnpments, there m3y he an inaressed
demand for cheap sawmill residyes. Yha’siqnifihance_of
Aalternative .tﬁln(*e‘c. for chips cuch ag CPT impro‘vameri’ts‘}«‘
sawmills presently chipping or chipping by sawmillg that .h,
et rn-é’gmwt?y rhiip may increcace with “V.Danlsiol‘ of the
industfy if v licies ware directed gt r”om;)tinq recidine
utjlization »

Tha atudy did not !\“ﬁr"r‘ﬂ‘i’\c’ the amnunt of fv‘\/P"tm@l"
reauirend by 'he individual! firme présently ~hipping to make
impr evement s in their Chip Rnﬁﬂveﬁyb The Ehippinq poetant jal
~f the firme o=t chipping ‘s alen aqueaticnable due t= the
tyre ol operation. gize of cperaticon  attjtude, and lenatt

“f evper iance Tha ercnomic potential of the 77 A00 BDU ¢

(Frem the 1D firms preosent v ot Ch]pp]ﬂg) probaby iy ~eanld
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not involve individual firmg cdnsidering'bhipp}ng because of
the costs involved. Present demand is such that the '
pulpﬁi]]s do not require addétional ;hips.

The pulpmills were saving as much as 50% per unit of
chips §Ompar9d to their costs of broducfion..This assumed
that all the chips that the pulpmill bought were of uniform
quality and would not affect the resulting quality of pulp
In the presenceé of monopolistic competition. the single
buyer of a resource would pay significantly less than the
competitive or monopolistic market. In consider ing movements
in the price af the Canadian dollar and American pulp
phices. with the present prices determined by a formula fhe
m,;lhmi]l catg, presihle pr‘icé mavement s '.for chips wt'm\r:i et
he significant ancuabh fo Q the firmes which pemquitre a hinhe

A}

price.
N Pelicy Implications

A (f/\l\flif*£ ar iges when consideratinn is given tn
utilization or the promotion f residue utilization in the
ferest indusyfies develmpment in Alberta. The promotior of
higher 1ecidue uti\??'afif‘rl may regult in disconarcies in
the nricing of the resoinrce, returne aveilable to the
cavmill . and the amount utilized by the polpmi ! e npnocen
te RO AVtherta haa alwaye - onzidored the nesd to g oty
A eufficiant cupply cf wasdd ta the r'\\llpm"llfz Tiv R ¢
cawmill 1 ecidisg are «rnaidered an being prrmanant coyrres

of waod It ic Auecticnably whether ~iyhoa pesbiey hgs
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‘affected residue utilization. Without the development of a
pulp indugtry, residUe'ufiliiation would not be a
consideﬁation for sawmills. Alberta’s sawmill industry is
much smaller thaﬁ B.C.*s. It may not be cor}ect to sugge;t
that A]befta follow B.C.’ s scheme. and therefore not
allocate 100% of a pulpmill’s needs through their FMA.

The price required for tﬁe development of an industry.
in Alberta which is re]étjve]y smé]] may be signifjganf and
it may be difficult to enéourage utilization of this
recayrce.

Incr ~ases in the demahd of the industry for residues i=

g .
available through the development of the Berland Fox Creek
and Rrazeaiy areas. If new developments are al'located
sufficient aonr~aa f~t vinnd on theic TMA 'H\-'-M they ri(; oot
need chipe from itaide amimepe i @ caiwmi |l 1 e jdues thie
coerent <itygtion of PRY Af cawrpill residues not being
ctilizad i liltely b continue.

The dwract of puo=sert po]iciﬁé o the ddeve lopment of
the acawmi i)l and o lpmi 1 ivnr{ly«;"y rreaten a conflict hetween
[f»\!]p\/\l"‘ A and raacidyea [ A p'-li"v tharf nromntens
Righe: 1ogi e ntilization vav only - onflict with the higher
rrinc ity of promating Tarage indogtey de e lonment which has
traditionally heso proyided anoanghy vioeod s Firms do not need
cawmi ]l e idira Ec}«:idut‘c ar e r)n]‘y ut1 ‘;p,r! when they :;v‘q ,
~rheape: alternste c-iros for woed 'iﬁ;" The e bd o
high-r vecidie tiliTati o omay coen b i lie b bi e e th

0t Y- ;'\(, v f hien v e v o P evtrar e A o bab e tes b sanpnd V)
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and the amount utilized by the pulpmill.
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pine o alberta forest products association

11710 kingsway avenue, edmonton, -alberta T5G 0X5

talaphnone (407) .. 452.2841

May 8, 108!
ij r‘clls!‘ #769'

fTa AlL AFPS Members

T Whom 1t May «oncern \

The bearer Alex M Donald - f 11a47 STt A nue, Ldmont o
1s preparing nhiv Master of Houence fheoiy at the Unicersity of
Alberta 1n the laguity of Agriculture and Forestry. He has
chosen g «ubject which may develop some orefol dinformsation foon
the sawmnil!ing 1ndustry 1n the progsince. e will attempt Vo
model wood chip recidue utilization from the poiot of the
producit e fierm and velate to thesr productive and transportat ron
costs, ren to analyze the fTooyana vl el ling relations b b e
the pulp nille and caawriile. e wiely o bt camp e aame D7
proadu g o lle 10 the pro. v, g r st Ty e b T
(b r.mnr—\Q()t
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the porpose of Nils pro ect, 1 b at ised Bam o thoor b wood
write n lwff.(--l' tor e member b 1 <.|lr)gp-g.rr:r1 tov boane thoat  ooms
of. the irformation he i fcer woala bhe conoidaered ac Anf ident 1o
[".\‘( come  memj ) . hosoyer | w' PR AR TN tt ooy YO CAD oV ie
Bim woud !t be aef ol e e e emb v of G st d, o Tt anpear s hie
approach e rat 4 D TR PRI et g e f oy th s e e
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' This project is being undertaken as a graduate
thesis in the Department of Rural Economy, Univerc<ity of Alberta in co-
perati”n With‘the Mberta Forest Service and with the cuppert anf the Alheyt o
Foyoet Pvodgetes Asrpciation (ALY PA ),

The purpose nf the study is tn ]1~0k at present
and potential chip utilization, including an investigation of production
and transportation costs. Your cooperation in providing some of this infor-
maticn, as outlined in the attached survey form, is sought. All informaticn
provided will be held in stvict confidence. Particnlars regarding youyr five
will be aggregated vith all othey firms surveved teo in-ure that individus]
fivim vop-nlt= capnet be publisly determined.

. You probahly have alveady received a letter fyoe

Arden Rytz, A.E.P.A. "n outlire and explanation of the Vind of data being
sought s erclosed. 1 will be contacting you within two or th ee weeks f»
B operinnal gt o You ve rnn aof trepty.cseven firms hei~g (ontrntad,
Yoo v g I R R I PR A 12 V- VN c S W S I RS DR S
Ty e ! '
yoooo yre l‘)‘\]\;.

AP/
o 1



Tine 16 170]

Neay Sy .

I have undertaken a project as a graduate ctudent of the
Department nf Rural Fconomy liniversity of Alberta, in cooperation with
the Alberta Forest Service and w%th tha ~apport ns the Alherta T ovnnd
Pvadyote Nzangiation (AT P A))

The purpose of the study i~ to Tonk at the present and
potential chip utiiization, inclnding 3 Artermination of production and
transportion costs Although the study i directed at loobina at ~aw-
mitle iﬁ Alherta T would lTike to digrucge with a roprﬁcnnfativo of vour
fivm bow §t gtjlizr< the chips that are houaht fyoam cawmills Your fiy
is an integral part of the recidue ntilizi'q irdustry and consequrntiy
hopre vour fiym my provide come inteveting jneiaht inta what and how
chips are “vocessed | Anv ipformatine ot von s progide Ha e e !
be held 0 the ctrvictect eopfidonce

Yoo prnbably have alveady ypceived a latter fyom Avlgn

Pytz, (AT, AV ieinyreing v of the prodnct. Y will pyohohly U
your crea oot . B S VA R R A R e e
ISR . i ' : . ' B . O '

/(i‘n" 'wu‘\



June 16, 17R]

Near Siv:

I hoped by now that you would have received my
Tetter dated June !, 10R]1. The purpose of the study was to model chin
utilization and investigate production and transportation costs. In
the previous letter I mentioned my desire for a personnel interview
with a company representative, The information I required was listed
on the survey as well as an e planatinn of how the agareqated fata
would b treated, Hopefully T will b in vour area ir the next ten
davs "o tan czete T 511 2V e 1 Haye in adrance ool oap b o

L ! t St [ Yoo, thanl v
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expianations are intended 1O InTorim you GF whal | wobia 11xe Lo
1 . . - )
ask in a personal interview:

1) Total production of Tumber (FBM) .

#)  Average number of shifts per vear.

3a)l Annual chip output (BDU).

3b) What is vour chip recovery factor on a BDU/MFPM basi<?

AR Sji‘What'kind~o{vcpﬁppfng-equfpn@nt‘do you use?
a) Make
b)) Type -

¢) Year purchased
d) Age when bought
e) Purchase cost and expected salvage valu~ aftey N years

) \hat nsrve the fived rnnte ' the follaisg an v yeayly hpofe

a) FProperty taves

b) Insurance

c) Depreciation

A} Juterect on Pvervage Tnyoctment

TN Wbt nve the variable comte o peeghy Vi a0 pema Ty bre e Tt

<) Labor (ece-t v

Chipper
Debar’ e
Total
Y Powen
\ Chipper
Debarten
/ Total

) Maintenance and vepairve {pavts and cthey supplioc)

Chipper
Debark ey
) Totral
2 -
’
- 4 e R " i " -
. -. - - “ w ‘:z' .
~ow
h
- R - . B el SETRE R

s LA - .



7)  Who do veu sell ynur chip, tn? ' e

8) What price do vou receive (FOB Sawmi11)7?

&

©) Do you use all the residues for chipping? If not, what do you dc with
them? i.e What percent is burned/disposed af, Indicate 1r RS new
larqge thig pot_pntia] couree of rnipy is,

”"T’ If Yyou use *he T(’”wa)’ syetem o trancpmtowcyyr chine wh3t e vy

Average number of BDU/lead
Rai® mites to pulpmill
Rate n cents/B0U ’
Tota! amount shipped/year
Nape nf ratlway Gompany

1) 16 you nee the trucking system to fronsport vour chipe, what s tre

Average numher of BDU/1onac
~Distance to pulpmil]
Loading and unlocading cos'"
Tota! amount shipped/year
Name of the trucking firm

TUtYine the onpanhteeme ma e e Db b AT A

¥

CENTRAL T MDMATTON

! ! 10 ' i ) U 1y I T ne I'D".v ' ]
N N 3 ‘ ! . . N N B .
v Cyanramat ieally  oshee Ny wcar Cea i b T o g e bian Co
, : . . ) R
are creat 0 an " '
oy e P
.
.
¢ AJ
[
Al
- -~ - ¥ s



A feu

SAWMILL: OPERATIONS WITHOUT CHIPPING{FACTI ITIES

*Note: These questions are intended to inform you of what I would like to

Total prodioction of Jumber (FBM),

o

ask in a personal ‘interview,

Average number of shifts poy vear

”n
4

What do you presentlv dn vith all your residues ereated in the lumber
process”? :

What sre Fhis cmnets fyke pload o et e Uy ab A iyt et
Explain how vour sawnil? Ga cnt up. (F e, Pipd of enefoornt ot and
wap et e anygan T e Vorvy o » el vooe ' "
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biet of T irme Tou ~vad List ¢ 1

Frrast o | " 7 Yearly Lumber
______Production____
Sawmills Pulpmill-

e i e 9 e et 4 b2 i 10 e s

’ mm_fbm
RocKy 1)Revelstoke Companies | 'd. 9.00
Whitecourt 2)Bissel Brothers Lumher | t-l 12.00
Whitecourt 3)Buchanan Lumber Ltd 23.28
Whitecourt 4)7iedlers Forest Ind.Ltd. 47 .00
Bow-Crow 5)Johnson Rrothers Sawmmills 1t 13.00
Whitecourt 6)L.H.Rehn ! umber Ltd. 4 00
Whitecourt 7 )Mostowich Lumber Ltd. 7 00
qrandePrair ie R)INorth Canadian Forest
o Industries Ltd (Grand- Prai- 7 2500
randelrai - 9)North Cana-ian Forest
Industries Ltd (Hine 1=’ 16 00
"thabas” iN)Pelizan Sp uce Mills | td. 1A 70
Reeshny i1)Revelstoke Crumpanies | td
{Har Tech) 17 NN
Mo Ty I?)Qeve]'stokq "r\mr‘nr\iag | ted
(Sentinhel) 15 0o
Pevebey IRV Revelgtnln~ Cevpypianiee ot
( Sundr e) 14 50
Rocky 14} Rocky Woeod Preserve's Lt 4 50
hitecourt I5)Atterte Fnergy(?lue Rids 1800
S . PO o, alge S LVe ' '
Edson 17)St Regis'Alberta) ! td
whiite-our! 18)Svesberg lumber Co. Lt 9 00
Taatnes 19)North Canadian Forest. ,
Industries Ltd.(High Level! 02 00
Whitecourt 20)Ur chyshyn Contracting | td. 22 10
Whitecourt, 21)Vanderwe 11 Contractore |t 12.50
Whitecour t 22 YWagner tumber [ td, 1oono
Whitecoin t 2N Western Construction an 2
Lumber Co.(Ltd.) 50,00
Whitecouyrt AV 7iedlar e Toaregt Tot -t i
Ltd. 12 00
Whitecourt 5)% and A 'opging 4 00
(randelr 11 e 28)Boucher Bro=. ! TN
T R S B R T !
‘ v v Q7 00
1R 7R A
v o N

: ol



TABLF C 1

Initial Costs of Production

r””pplﬁ' Pt ey er yaa!

“ipper Cnst

JInitial co<t of chitre

JMotors an'! installa'’

Y Crnveyr: - infeed
e b o

C
A
B
(

D)Screens

E)Surge bins

F)Metal Det=ctor
G)Vibrating Conwvey:r
H)Chip Blowing Sv~'~w
1)Storage Bins
J)ITOTAL €O

M \Dc\r\v' aciat o e

ry Costs
A)Engineering Const
BIHydraulic "o’ tmer’
CiCompresso: 1
r)(m”v=‘?rs

[ " oipal

TOVAL I 110 COSTS 1)

ot SRS RN N SO

T N o My syt il / Year
C:st of Debarkers

AyInitial Cost of DNebard & - )
B)Accessory Crosts B
C)lotal :ost

(100
[

noa
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-
. Table C-1 (Continued)
Fixed and Variable Costs of Production
100% 50%
A) TFixed Costs
1) Property Taxes
& 2) Insurnnce
TOTAL COSTS A
B) Fixed Costs
1) Depreciation on
Buildimg " e —
\-»
2) Déprectiation
Eauipment . ———
TOTAL COSTS R - .
T) Variable Costs
1) Labor
2) Power
Y Maintenanece (Coete
TNTAI COSTS. C
TOTAI FIXED COSTS A + VARIARLF cners ¢ - 1 A 00%)
- (50%)
A} . &‘,
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-

- -

In ca]cu]at1ng the (IRR) for firm 1,Case 2 and firms
.5 and B8 for Case 3,the vaTues for annua] costs as outlined

in Table D-14 could not be used when running program 3 which
calculated the (IRR) without the effect of taxation. The
program which was set up to force the NPV to zero (which
would be the (IRR) of the investment) would not run with
those values outlined by the letter A,B, or C in Table
" D-14,Page 150. Therefore, lower values for annual costs had
to be used. The outcome was the same, the (IRR)'s calculated
were less than zero.?®°

Another discrepancy that was.noted involved the
calculat1on of the P/R values. Some of these values were
negative. For the non-tax calculations P/R was equal to the
present value of (Gross Revenue - Annual Costs) divided bhy
the present value of the initial costs of the investment %o
where Annual Costs were greater than Gross Revenue liet
Revenue would be negative:

for the tax calculations the cashflow approahh was used
i.e., CF=(NR - D)*(1 -t} + D. A test condition in program
one (Appendix F) stated that if Cashflow was negative,assum
Cashflow equaled Net Revenue. A negative Cashflow resulterd
if Depreciation was greater than Net Revenue. The test
condition was no help where Net Revenue was negative than
Cashflow would be negative. This occurred for Annual Cost
increases in Case 2 and 3 where Annual Costs exceeded ©rcss
Revenue.” Therefore dividing a negative cashflow by the
initial cnsts of thé iiWestment resulted in a negative valuc
for (P/R) when testing for taxation

This was the same problem encountered when calculating

a value for (TRR) when a negative value for cashflow v's
replaced by a negative net revenue value. Whrre comyal costs
exceeaded oross revenue, the resnlting valnees (oo CTRED
logg Thot =epn fenr Cagee twv o three,

-

" In calculating the IRR of the firm (forcing the NPV to as
c]ose t~ zero as possible) an iterative process was followed
where a maximum and & minimum value for the IRR was tested
The IRR of the firm had to be w1thjn the maximum and minimm
values and forcing the NPV to zero oduced the (TRR) that
did this. (See further explanatinn ggﬁ avamp le in Appendis
E, Program 3.Page 172)

» }



12R
Table D - 1 The Internal Rate of Return »
No Price Change 10 % Price Change
r i "m [ — .. P ¥ ———— — e - - —rin o —
Case 1 Case 7 Cace 3 Case | Case 2 Case 3
1 0 0 0 0 0 0
2 6 6 0 9 9 0
3 17 8 3 19 13 8
4 8 10 6 S 13 10
5 0 0 0 0 0 0
B 73 20 17 27 25 23]
7 3 0 0 6 3 0
8 0 .0 0 0 0 0
g "8 R2 7 13 6 2
10 0 0 0 0 0 0
1 8 7 0 11 11 3
12 ?3 74 21 "2 78 27
! 0 0 0 0 0 0

ze' = refars 1o the fitm receiving an IRT Tes~ tha 7ero
Thie tvime ol al) the Tahleg Nt o D4 that have a 7o

laty' = ' Pleeyt ) The Tnte nnl Date o f Retinn
A6 T Y iFs MiTige RRCF FriTs Tiangs
Tez i TUa A TR T 7aes 1 TER T e S
1 1 0 0 7 0 0
2 16 16 7 23 22 14
3 R 272 19 40 32 28
4 19 21 18 27 78 25
5 0 0 0 0 0 0
6 7 4 9 45 43 19
7 13 " 7 20 17 13
8 0 0 0 3 2 0
2 13 6 12 53 55 "3
10 ? 6 0 9 12 5
11 21 19 1 28 25 18
12 14 '8 "6 3S) 16 e
'3 7 ? 0 Q n ‘

Table~ T-1 te D 4 illustrate the TR R. f~r 13 firme
und~r 3 cost cases outlined in lable D 1 and D 16
for 4 price changes. Tris table includes ta ation.
The A courting Method s e ere 100 Y - f 0t o

B N NI 1 YR TS I IR (0 IO T ¢ bined
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The Intermnal Rate of Return

Table D2
T T No'ﬁFiée'Change o 10 % Price Change
F 1. '\m . —— $-mar P v et e i e erppr— ¢ ' m—— _‘__‘_._ . ——— - —
Case | Case ? Case R Case T Case 2 Case 3 . .
T I 0 0 4 o T Jge
2 17 16 g 21 20 13
3 26 18 12 32 23 18
4 17 18 13 22 22 17
5 - 0 0 0 0 0 0
b 32 29 7 38 35 32
7 g 7 3 18 11 8
8 0 0 0 P 0 0
g RL) 38 15 16 16 12
10 1 5 0 5 8 1
11 22 19 8 27 - 23 13
12 R 73 27 13 ¢ 4
) f 2 n 5 K 3
Taple ' D2lennt o) The Intemr 3! Rate of Return
3 T ica thange B0 % Uy ice Change
se RN Al 0 Tace 1 faee 7 Crce 7
| 12 0 n 19 B 1
2 28 28 21 36 35 29
3 42 31 29 52 44 39
4 20 7 26 36 39 R4
5 2 1 0 9) 5 1
) 47 45 12 57 51 53 °
7 21 1R 15 28 26 23
8 5 4 0 1 10 0
9 70 77 7 64 68 66
10 1 15 7 18 21 14
11 37 32 22 44 40 30
12 2 13 15 5 50 "5
£ 1 ) ! (- i Q
This table incluides taxation and is for Acaountinag

Me t hod

i""‘ll’lﬁ(“j [P

Tvin where 50 % of

thea ehippiaing

the debarlie:

iy e tmeny!

et a1 e
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Table D-3 - ‘The~lnternal Rate of Return -
No Price Change 10 % Price Change
Firm | '
Case 1. Case 2 Case 3 Case 1 Case 2 Case 3
1 0 O* 0* 0 0> 0*
2 12 11 0 19 18 0
3 32 16 6 41 26 16
. A 15 . .19 . 12 22 26 19
© 5 - .0 o Y 1 T SR 0 Qe
6 43 38 32 51 46 ar
7 6 0 0 12 7 0
8 0 0 o+ . 0 0 0¥
g 52 58 ~0 61 67 5g
10 0 0 0 0 0 0
11 16 15 0 24 22 7
12 54 44 A0 - A3 538 A9
13 0 0 0 t 0

.0

s Table D 14 explains these vailues would have been,
different if they had been based on the artua\ annual
costs def1ned in Table D-14. Program 3 would nof run
with the valu~s specified therefore it was nesseca'\
to 'eadijusted to the values ot lined in D 14 The
TRR was <till Jess than zero,

Table D 3 (cont'd) The Internal Rate nf Réturn'-
. — mme e wm—e— me—r——e S i —
20 Y DY ica Change 50 % Price Change
Firm 9
Thce i Case 2 (ase 3 Case | Case ? Cace ?

1 2 O, 0> 14 . 0" 0‘
2 31 30 14 42 41 } 27
3 57 43 35 73 60 © 51
4 16 39 23 19 52 46
5 0 0 0 0 0 0~
B 67 63 58 83 79 74
7 25 20 13 37 32 26
8 0 0 0 6 5 0
9 9 R4 77 96 102 Q4
10 5 12 0 17 23 9
11 3R 35 22 52 47 34
12 21 a9 “B Qg R6 a3
(! N ~ 0 1R 1R 1

This Table ercludes ta-ation and is for ‘Acdcomtira

Methhod Qr wh=re t0On Yoot e detbiarber o hatg e

Ty Lygedesdd "
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Table D-4 The Internal Rate of Return
No Price Change - 10 % Price Change
Firm ' L

Case 1  Case 2 Case 3  Case Case 2 Case 3
1 2 0* D 9 0= 0*
2 32 31 17 40 38 25
3- - . 49 34 24 58 44 35
4 ‘33 - 34 . 24 At 42 33
5 0 0 0% - 0~ . 0. 0+
6 60 55 19 68 - 64 . B9
7 19 14 7 26 21 15
8 0 0 0+ 0 0 0
3 73 75 A7 R4 85 18
10 ~3 9 0 9 16 1
11 42 36 16 51 . 44 25
12 68 58 54 78 67 - R4
13 4 0 ©10 10 0

“7s table D 14 expla1ns these values would have ‘been
different than they were ¢alculated if they had been
based on the actual levels of annual rosts defined inr
Tabhle-N-14 . Thete was no difference as tn the At come
- the vesnlfq the TRR was sftill 40

Table D Alcont ' d) The Internal Rate of Return

_ - 30 % Price Change 50 ¥ Price Change
Firm —— e . _ - ol
Case | Tage 2 fase 3 Case 1 Case 2 Tase 7
1 23 0 0 35 12 8~
2 54 52 40 66 65 53
3 77 652 54 g4 81 73
4 56 57 48 71 72 63
5 3 0 0 13 10 e
6 87 83 77 05 100 95
7 39 15 79 52 48 13
8 10 g 0 22 20 3
9 ‘04 06 98 124 126 18
10 22 28 14 34 39 27
11 B8 59 41 R5 73 56
12 gR 86 a3 118 103 102
t 22 27 2 . R 33 1R

This fable erciudes taxafion and is for A?E;Gﬁfqhﬁ—
Methbod Twn where "0 % ~f the daharkKer rrncta e
inc luded
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Table D-5°  Profitability Ratio 0 % Discount Rate
o No Price Change T
Firm —
Case 1 Case 2 -~ Case 3
—_ e e e e
1 0.45 0.45 .13 -0.13 0.46 -0.46
2 1.20 140 18 1.36 0.77 0.77.
3 (57 | 2 14 27 | 1.54 0o | 117
4 1 2K 149 22 I BR 1719 1.37
5 " 13 0 12 12 0.12 N 18 0 1R
A 7R 2+ 87 69 2.37 157 D 14
7 1. 0Q 17 QR 0.QR n 74 0.74
R N 36 0, 3R Rl 0 32 09 1 NQ
Q 1.98 2 a7y I 2 99 1.Q4 2 AR
10 0.5R 0 &8 79 n 70 0 2R 0 2
(I 124 iR3 .20 1.48 h Q8 0 QR
19 D 07 3 04 R 5 64 (713 o' a7
3 0.62 0,.R2 0 0 70 n 1o 0 12
lables D5 to D 7 are set up t~ iilustrate the diffeience
in the Profitability Ratin for 4 price chrnges and 3 ~ne!
cases with th~ tax/nontax ratio =~id' by side Ib-

[ANETE U A DR BTN

LA B

t ey ™

[ .

“ﬂ'

~f

~
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Table D-5(cont'd)  Profitability Ratio 0 % Tiscount

Firm

0.

0N

e

N

(\

- 38

32

75

26
an
20

!

.65

LR

50

1S
QN

a0

28
I

A

0

(‘D‘

~

.a

Ke)
kR

Qo

Qe

RR

D

0

06

.ha

RQ

" 10% Price Change

N

20

Rate

27

00

53

KA

.03

4Q

23

RA

N



Table D 5(cont’ d)

Firm

0

KN

0

~J

Profitability Ratio

Case 1
09 1
55 2.
10 1
65 2
) 0
29 2
N3 1
anR N
RQ 1
N8R 1
oY) 9)
AR 1
08 !

R

20
20
52
RE
a7

ag

07T

vy

D

Price Change

Ca

A4

513

134

0 % Discount Rate

se

?

n

A4
06
K0
4R

50

no
ik
2Q

27

RO



Table DR
Firm

Case

1 1 22

? 7R

3 2 A%
A T Q2™

5 4 79

[ 7 AR

7 1 AR

2 1t 10

0 7 Qa

1 [ on

‘i‘ " | QR

| 12 PENAI2

2 oo

R4
70
Eas
2R
on

na

an

R

-—

Profitability Ratio

0% Discount Rate

Prigg"Chaﬁqé

7R

N

R1

51

Cane

NQ

19

9?2

Qa4

nQ

anR

a0

26

Q0

135
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I=hle N R Profitability Ratio 5 % Discnunt Ra;e
5 B ice Bhangs
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Care - T3ce 7 Cace 1
1 " 12q n . 139 T R 0 A0 n A0
2 04 1 921 A 1,18 N AR YRR
7 23R 1 AR oo 0 N0 N9
A e 72 1 1A i 4t A Re] 1 10
: 0noor 0noo non 0N NN AN !
a 1 R5 7 07 1 1R 2 08 | RR 1 A%
h n 21 0 ) Ry Yy NR n R 0n nA
r ' 392 noan aonn n " N0 N A
N A n T { A1 770 I RO 2 17
(I TR0 onp Y RQ R0 n Q9 noon
i1 t NQ o0 ron; AR 2! NoaA HotA
] 7N nonaA TN ot gn ton oo

o) ! oot [BA ' i




137

Table D Sfeant’ d) Profitability Ratio 5 % Niscount Pat
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Teahyle I

I
P

no

A

20

K

atiA)

o

Profitabhiility Ratio

ot

0

% Frice
Care 7
E¥e n
31 1
SR 2
18 2
13 0
an y,
1R 1
71 0
gLy 3
nn" {
40 f
e Pl
Q7 1

5 % Discount

Cha i

10

a3

an

nv

A0

.RD

.20

Care 2

Na

n7

7

1Q
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5

79

138

Rate

na

anr
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78
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Table D-6(cont A) Profitability Ratio

’

Firm

13

Bl

(\

ND

2.

1

Case 1

.51
.13
.66
.F8

3!\

.44

a5
59
11

o

6n

.09

Qem explanations at bottom of

06

5 % Djiscount Rate
50 % Price Change ‘
T " Case 2 u Case 3
L 0.70 | 0.70 0.42 ] 0.42
2.21 " 1.52 2 17 1.26 1.66
3.38 1 88 | 2.86 1 71 D.55
2.46 1,71 2.56 60 | 2.34
0 68 0.65 | 0.85 oat | 0.4
78 2.24 | 3.6 2134 1?40
5709 | 38 { R5" 1 25 64
.04 0 a3 00 0 22 0.29
4.72 2 70 .53 7.55 4.24
1 35 1.20 { 52 .00 1.1R
2 57 i /2 D .37 140 1.93
4.44 2:36 3. 86 9.37 3.77
1.31 112 | 1.38 0.87 | 0.88

Tahle D & (no ';v—‘ice' r‘hanqesh
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10 % Discoun}/ﬁgte

No PricelChange

Profitability Ratio

Table D-7

"Firm

Case 2 Case 3

Case 1

e i

.80

0

.78

o

1N

25

3

01t

2.

12

13

Y

e price ~hange!

Con ;vpiquati(wn ey
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10% Discount Rate

Profitability ‘Ratio

Table D-7(cont’d)

Case 3

1

Case

Q
(o)
5o
L
(&)
QO
8}
s
Paay
>
o
=
C
[T

‘Case 2

36

.57

91

n a7 1R

10

12

n.77

21

|

N .QR

15

1.

0 a5

13



Table D-7lcont’'d)

MNirm

Profitabhility Ratio

Case 1

R4 ! 0.34
.91 ! 1.06
19 ! Y
94 | 113
10 i 010
35 i t an
82 ; 0 A9
o8 i n oR
50 i > 25
a1 Il n 11
96 || 116
e i 5 39
vl 0.47
STETRE
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10 % Discount Rate

Case 2
-0.10 | -0.10
0.89 ! 1.03
0.96 | 1 17
1.00 ; 1.4
0. 00 i 0.09
128 || .80
n 74 i 0 74
0N 24 i 0N 249
RO || Y
0 60 i 0 60
N QA4 II 1D
138 || 5 00
o,"-z_i 0.57
T S R G I

30 % Price Change

.35

58
82

an

35

.58
.89

.01

.62

.56

a3

_7

no
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Table D-7(cont’'d} Profitability Ratio 10% Discount Rate

50 % Price Change

F ‘ rm , - - e e+ v —— et e ot e e —
" Case |1 Case ? . Case 3
1 n 49 ! 0.19 0.64 ! 0.04 0 20 ! -0.20
? .00 | 1.24 N 98 | 1 21 076 | 0.76
g 139 ; 1 éé 1 10 i 1A 0 9h i 1.1R
4 108 ; 1.34 £ 10 i A4 .00 i 104
5 0 20 i n o0 no1g ; 0 19 n o || 0.02
A 140 i 2 22 1 A1 ; 2 07 .37 ; f RQ
7 0. qf i 1 0OR 0 R4 i 0 R4 n 74 i n 74
a noan i noa0 non7 i n 27 o7 i N.70
o 1.66 i 2. RA |78 i 2 74 oY i o 40
10 n. &R i N /A n 75 i n 7% noAn i noa0
' 1N7 i Y o0 i 21 nH KA i 0 an
' I RQ ; 2 aD 1.52 i 7 JR 1.46 ; 2 1R
e} 0 RH i N.AN N.66 ; n gR nNn.23 | AN
. e T T AT B R Lo iTm T
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Table D-8 Net Present Value at a 0 % Discount Rate
o ‘No Price Change' 770 % Price Change _
Firm N —

Case 1 Case 2 Case 3 Case | Case 2  Case 3

1 395187 860107 1110170 251557 -716557 -966557

2 71819 64306 83755 113819 106306 121

3 589104 278574 890393 771104 460574 271039

4 568703 7453870 4373918 881078 1058345 750293

5 1356298 1440298 - 1884548 1151099 - 1235089 1679349

b 2065421 1803366 1494961 2537021 2274966 1966561

7 46324 ‘§é§265 140755 109048 57090 -15308

8 -300131 " - 061 -987146 -221381 -243311 -908396

9 2212152 3617932 2067872 3871177 4276957 3726897

10 253908 -124449 403369 - 136909 -7449 286369

11 174782 182817 - 18969 270081 278118 85814

12 1248613 1154758 986651 1502980 1409136 1241028

11 374218 20665R RR3B 1R fQRN473 120183 RR7447
Fabhvle D RB{cont d) Net Present Value at a 0% Diccount Rate

<307 Frics Fiange TTTER Y TV ies Thangs T
"t ' i

771K%

Taca | Cace 2 Case 3 Cace | Case 2 (ase 3

L

1 17771 423457 R738457 161595 141808 391808
2 197819 190306 B412 1 278219 270706 16452 1
3 1135604 825074 635539 1500104 1189574 1000039
4 1505825 1683092 1375040 2130577 2307845 1998792
5 740699 -824699 12683849 -330299 -414299 -858548
6 480219 13218164 2909759 1425213 4163164 3854759
7 234496 182538 117793 359944 R07386 243241
8 ~63881 -85811 750896 46808 35844 -583396
9 5188227 ~H95002 ~044847 R509797 6915577 R3B65577
10 48545 113275 -52369 165345 230275 90815
11 460679 468714 276412 651278 659313 467010
12 "N11750  tQ17896 1749788 2520510 2426655 29258548
N 11{RG3R - 23KQ7 2R366R 292418 gaRe

This tatrle inrludes tavation.These tables D-8 to D- 1R
are set up to consider 3 discount rates and 4 rrice
changes and include and exclude taxation where specifie
Cemrare affect -of taxation by comparing -8 to D-9. NPV

v e ly esvaliated fon Aceemimting Methood One 100Y gt gt
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Table D G Net Present Value at a 0 % Discount Rate
No Price Change 10 7 Price Change
Firm —_— e e
Case 1 Case 2 Case 3 Case | Case 2 Case R
1 395107 860107 1100170 -251557 716557 -966557
2 143638 128614 -83755 227639 212614 244
3 1178208 557149 178079 1542209 921149 542079
4 1137407 1491942 875838 1762157 2116692 1500587
5 1356295 1440295 1884549 1151093 1235099 1679345
6 4130844 3606734 298992 5074044 4549934 3933124
7 92649 -11265 140755 218097 114182 -15307
8 -300131 -322061 -987146 -221381 -243311 =-8083896
g 6424312 7235867 7135752 7742362 8553917 7453802
10 253908 - 124449 403369 136909 -7449 286369
11 348565 365635 - 18969 540163 556233 171628
12 2497226 2309514 1973739 3005986 28118274 2485499
2 - 3742 18 DARRKAR - RR3A IR, 1QR(M R 120487 ARTAAR
Taphle I Qfcant o) Net Pregent Value at a 0% Discount Rate
30 ¥ Trice Change A F.%EE*Eﬂsﬁaé
I iy ’
(ase 1 Case 7 Case 3 Case 1 Cage ? Case 7
! 35542 429457 679457 323187 141808 39:808
2 395639 380614 168244 556443 541418 329048
3 2271208 1650148 1271079 3000207 2379148 2000078
4 2011655 3366190 2750087 4261155 4615690 399958%
5 740699 -824696 1268349 -330299 -414299 -858548
6 A960444 6436334 5819524 RB50444 R326334 7709524
7 4683893 365078 2353588 713889 R15974 .486484
8 -63881 -85811 -750896 93618 71688 -593396
9 10378462 11180017 'N089902 13019607 13831162 12731047
10 - 970990 226550 -52369 331090 460550 181630
11 921360 937430 552825 1302556 1318626 834021
12 2023501 3835789 3503014 5041021 4853309 4520534
12 154306 271866 - 3350893 507329 RR4889 17920

ihiv fahi= dies not jnziude faxalior. An evplanation of

e

tabsTos 4~ (‘15

LAY -t

fhe ! tewn ot

falvlea I R



Table D 10

firm

e e~ O ND OB W

SO = O

1
’
'

4

table ©

DR - S OO~ WN —i

Veoan

Thi

~ H

No

Case |

438808
14100
371791
182022
1382676
1435609
-32524
1323202
2343632
300078
62403

917292
155210

(0 (eont
30 7

Cace |

~81295
123203
845005
933475
849628
2660683
130414
- 118632
1055581
-381832
309961
1578092
RANTA
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Net Present Value at a 5 % Discournt Rate

e

Yham byee

Pl

Frice Change

Case 2 Case 3
R46818 -1063290
7%85 120612
102903 61214
329886 ,63143
~ 1466676 1851352
1208696 941648
-82392 -194516
-342180 -918088
2694997 2218700
187979 -429845
56487 118240
811495 673515
AN RN 8790Q0
) Net Pracant
F ica Change
Tase 7 Case 2
473915 £380390
116698 24752
576117 411999
1141339 874597
933628 1218304
2433769 2166721
8424 28361
-137622 -713519
1406942 2930649
17866 125565
304045 137530
1472295 13343165
PRAA A9 1401

v

" Y0 ¥ Price Change

Case 1 Case 2 Case 3
314507 722515 938890
50467 43962 47982
529385 260497 896379
452507 600371 33628
-1204994 1288994 -1673670
1843968 1617054 1350007
21788 -23201 -85891
-255012 -274001 -849898
2314281 3265646 2789348
-198768 -86669 328185
144922 139006 -27508
1137557 1031760 893780
302760  “23R610 728510
alue at 5% Digscount Rate
55 ¥ Py ice Change
fase 1| Case 7 Case R
432472 224839 N41314
192821 186316 Q4371
1160626 891738 727620
1534449 1682312 1415570
-494263 -578263 -962938
7478958 . 252045 2984997
239039 184049 137986
-22785 - 32280 -577139
5199063 ©550428 ’“074131
63127 119176 - 1581
475000 469084 302569
"018627 1912830 1774851
RARAAIAT 12 194R 17N

s Tahie Tmcludes fa ation. Ao
N Iablr-

noo

Aaxpe e

PN

vioo



1

F

Net Present Value at a &

H#F*—

ase 3

1063290
~120613

15881
442328
1851349
2236121
194517
9180886
4875152
429945
- 118242

1530821
Q7Q0Q

oecent

~90238
97582
962307
2065236
1318304
1686263
131357

713518

8299039
- 125566
376877
7852421

abhle N- 11
No Price Change
rem e
Case | Faqp b2
1 - 4138808 R46815
2 75287 63277
3 . 881891 344117
4 674454 975813
5 1382875 - 1466675
S 3224039 2770214
7 7587 -82392
8 +323202 -342191
Q 125015 ©~B27738
10 300078 1873980
P 1 213744 214786
12 1998456 18111388
) ARTIN W
ab 1 Dl ot ) et
20 i ice 1
age | Tace D
1 81295 472764
2 294403 281483
3 1828317 1290543
4 2297360 2598718
5 849628 -933628
6 874184 ©220357
7 333451 243483
8 118632 137622
9 AR"A8Q04 1251628
0 3850 115949
1 708860 708901
? NRT0053 124885
' "7 ROARS

17110y

_‘..
i

vrnlye at

% DiSEnunf Rate

18% Price Change'

&%;TT _.({ase'5 '

-722515

-314507  -7:
149022 136012
1197.0.78.04,659304
121542%m 1516782
1204994 - 12883
1040754 Qaesggo
116212
-255012  -274001
6266312 969035
198768  -86670
378783 379824
2438990 2251922
INNTRQ ~ARNR

1T TR T
Tace | Case 7
183161 224839
433734 420723

24598555 1921781

2379297 3680656

-404264 - 578263

"310728 "856805

550712 160733
17744 1244

‘7835864 1538588
206470 318569
1032937 10139978
201120 01475
e o e

AR ;-'

SY Diccovmt

Case 3

838930

47877
331068
983298
- 1673668
3052835

. -85892

-849887
f016448
228186

46795
1971357

TORR Y

Rate

2147172
962939
6322810

348608
-577138

'0586002

77053

705950

733137
"\

aiv

»
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Tahle D12 Het Present Valupue at a 10 % Diccount Rate

o ~ No Price Change . 10 ¥ Price Change
r i v . - . v .
Case | Case 2 Case R Case | Case 2 Case R

473917 836602 102554 1 R5084 727168 916708

1

2 -32273 -37968 - 150224 ~430 -6126 86631
3 197195 38235 -181933 335180 99749 43948
4 128650 ~4410 -2%87963 108181 232421 1133
5 1403868 1487868 1824681 1248295 1332295 1669107
6 929600 © 730920 497100 1287148 1088468 854648
7 -95873 139535 237710 48318 -87710 142600
8 -341737 358363 -862604 -282032 -298658 -802899
9 1645836 1953482 1536449 ©145483 7453129 2036095
10 337172 239021 450487 248467 150316 -361782
11 27886 -45010 1897997 44365 27241 118555
12 651098 535706 421932 843957 728565 614791
1 89_0/178 16167'2 Qninnn MTNROND R RN AT 77T
“abhle D 120 cont d) Net Mrecent v 't 2t a ‘0% Diecenmt Rate

It T Dricae Chioge 0T Ty ica 1 Thge
Tage 1 Case 9 Faae 1 Tage | (aae D face 2
v . — .%;
1 160888 09633 £99173 51846 201549 181089
2 3254 57559 22946 124210 118515 38010
3 611530 376098 232400 887879 52448 508750
4 581839 706078 472526 1055501 1179741 946188
5 937145 1021145 1357958 -625996 709996 1046809
6 27102242 1803563 1569743 "71R704 520024 786204
7 46791 7399 - 41687 141900 102508 53421
8 16262 1 179248 -683489 78700 87013 564078
9 2144775 152418 "735388 '145979 14536725 1036501
10 107863 58787 184373 19158 299 1p 75816
' 188860 171744 25918 2133373 216249 170452
[ 1229677 1114288 00N 12 15470 TTON0R - 138R134

1702720 tARCN |

,',‘/Vvvu Tt toy (‘:

oA pin
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et

't paont

Vo e

Ne 77 ics Thange

Case |

173917
22716
643826
302513
1203868
2495505
#7502
341737
1081146
1337172
104625
1597739
290170

LN e SOOI U D WN —

147417
213232
1472482
1723487
937145
1640789
224575
162622
072017
o 71059
11 538135
7 " 774895

" f1aTT g

s~ DD WA —

T otan)

feyn o

509501
201849
1001531
1982124
1021145
1243430
145791
179248
7RQ94304
2709
527102
256834

RN

1025541
150224
181933
237863
1824678
1630510
237710
- 8626072
3862371
450487
-197999
172571
QQI8"2

aﬁ

''qen )

R9904 |
10830
714237
151502 1
1357957
1775791
47617
683488
ARB0242
184371
235511
2329727
10 T

hall

at a 10 Y

in’vy
Cace 1

e e e

265084
85861
919796
776172
1248295
2210598
34356
282032
=080437
248468
249128
1983459

S ROCDT

pali

nepe

70513
335147
2025180
2670805
-625997
c073707
114734
~43212
081422
106349
127143
A A
R A

i

331

ol

A0

Niag it PDnoto

AT iR Tige
Ffase 7  Cage 3
~727168 916708
74470 86631
448934 161539
1034808 567703
1332285 '6669107
7813241 2345601
87710 142600
298658 802898
5695723 4861662
150317 361782
238095 118555
1796208 1358290
aATQINn VAR R

NY% i crvipat Do

Vi e T ge
‘ a 3 o~ 3
291421 480960
323756 162746
1554328 1266934
2829440 7462336
709997 1046809
"676350 208710
236010 237836
59839 564078
'696708 'R/F2648
204500 3966
B161089 h21:18
7?'7‘ (A
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N =~ DO NON D WN —

123092
589345
185141
178634
271656
TR

TV~ DHAADWN —

o NI —
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the TRR with-ut
f-1lowing va'ue:
[Dig, 000 R An
! ted ot n
“ith 'h

<

The Initial ar

Annwa'l

Costs Used

&

oo

“hinte the firms Ecdnomic Efficier:

It Al Conl-
Case ! Case 2 Case 3
720982 760982 760952
358600 358600 358600
1031425 1031425 1031425
2314825 2356825 2356825
1553000 1637000 1637000
"631161 "631161 2631161
541657 541657 541657
472169 472169 472169
1264508 1264508 1264508
598200 588200 598200
5663246 743246 743246
1222089 405001 1405001
1970000 Q70000 Q700N
T pnual te
“ing Ma T Aq T A ing Me
Case 2 Case 3 Tase | Case 2
207035 357035 167351 758405
70557 113031 46401 50382
411085 486899 2260681 339897
47Q746 602967 423015 383961
371058 ' 459909 269043 269043
539510 762902 ‘94157 128887
144817 170715 939200 116078
127478 260495 88270 103238
237034 757057 1921318 53506
1392489 18959137 121160 98354
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Percent' Change in Price Yielding a ", "
nr 10” Internal Rate of Return (I.R P
“ounting Method T
21T "R 5% TR 0% 17 R I
nge se ffage 'nge  ‘age ffase (Cage
7 3 1 ? ? 1 2
*58 77 43 76 193 +5§ 104
15 ‘6 4 3 ' 10 123 "12
15 5 24 7 ‘4 1A £ 3
24 =14 -7 12 -2 +H +1
+7 192 130 +95 116 114 121
38 3? 35 30 23 26 21
+1 F 1 +3 14 £25 120 +28
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19 a - 8 68 13 +4 +6
5 39 42 37 31 31 28
boe e Y Ca o ’ b

i vl N T
e zen bange in Price Yicsldi g a °, °
Sy ternal Rat~ of Return (1. R R
covn ! gy Vatheel T

{7 i GO A in 7 17 n

"sT "s nge "S- ase Case ' as
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[tem

Debarker

Chipper

Chipper Mot -~ 1.
Conveyor s

Screen .

Sudge Bin

Metal Detector

Vihrating Convsye

Chip Blowing Sv
Storage Binle<!
Sub-total
Accessorr Cost
2yiidi Ceve t

ot
o

N

I tem

Debarker
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Conveyror »

Scr eer
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180000
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80000
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Average

516,693

-8

TN !
\\\ i V
N .
Table D-18
Range of Annual Costs for Size Class f
- Case 1 Case 2 Case 3
‘:r e
“Low +  High Low High Low High
.Property/ 3,000 10,000 3,000 42,000 3,000 42,000
‘Taxes ' .
Insurance 4,000 8,700 8,000 67,000 8,000 67,000
Labor 41,000 114,000 41,000 114,000 41,000 114,000
Power - 45,000 85,000 18,000 88,000 80,000 176.,000
Mainten. 72,000 170,000 56,000 - 170,000 56,000 170,000
Total 165.000 437,700 126,000 481,000 188,000 569,000
Average . 25%,327 288,888 - 365,656
>
Range of Annual Costs for Size Class 2
o Case 1 | Case 2 Case 3
Low High Low High  Low High
Property/ 6,000 15,000 6,000 25,000 6,000 25,000
Taxes ) : o
Insurance 8,000 17.000 12,000 50,000 12,000 50,000
Labor 107,000° 249,000 107,000 253,000.107,000 253,000
Power 83,000 123,000 83,000 - 123,000 161,000 326,000
Mainten. 61,000 . 259,000 41,000 259,000 41,000 258,000
Total - 265,000 663,700 254,000 710,000 327.000 913,000
482,734 618,852 '



Table D-19

What Combinations of Initial and Annual Costs are

154

Available

Size Class # 1

Initial Costs Annual Costs
‘o Case 1 Case 2 Case 3
1 Case 1 A .
- 459,000 (1)165,000 126,000 188,000
459,000 255,327 (21288,888 (3)365,656
459,000 437,700 481,000 (4)569,000
Case 2 . ‘
1,712,000 t11165,000 126,000 188,000
1,712,000 255,327 (21288,888 (3)365,656
1,712,000 437,700 481,000 (4)568,000
.- Case B‘U :
976,521 (1)165,000 126,000 188,000
876,521 255,327 (2)288,888 (3)365,656
976,521 437,700 481,000 (4)569,000
Size Class # 2
Case 1
1,384,000 (1)265,000 254 . 68060 327,000
1,384,000 516,693 (21482,734 (3)618,852
1.384,000 663,000 710,000 (A)813,000
Case 2 :
3,376,157 265,000 254,000 327,000
3,376,157 (1Y516,693 (21482,734 (3)618,852
3,376,157 663,000 710,000 (4Y913,000
Case 3
2,358,145 (11265,000 254,000 327,000
2,358,145 516,693 (2)482,734 (3)618,852
- 2,358, 145 663,000 710,000 (4)913.000

Numbered Annual Coéts are those selected to be combiﬁed

with the corresponding-level of Initial Costs.
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Table D-20 Size Class #1. Price for Chips

L

($26.11)

TRR Price Needed for a IRR

Q of chips Initial Annual

Ease"?&\ o

15.30 27.50(1R.

case 2
13.52

case R

15.85 7.84]13.

« IPP at a price ~f $26.11/RDII
q

product .-

- 1

o
>

9 Costs Costs * 0% 5% 10%
. casel 6,000 459,000 165,000 0 $42.80 $47 .54 $52.56
6,000 459,000 288,000 0 63.45 6©68.19 73.21
6,000 459,000 365,656 0 76.24 80.98 " 86.00
6,000 459 000 569,000 110.13 114.87 119.90
case?2 14,420 - 976,521 165,000 1% 24.99 29.18 33.63
14,420 9;6,521 288,888 0 33.58 37.77 42.22
14,420 976,521 365,656 0 38.90 43.10 .47.54
. : 14,420 1,712,000 569,000 0 53.00 57.20 61.64
.case3 21,600 1,712,000 165,000 2% 24.16 29.21 34.56
21,600 1,712,000 288,888 0 30.06 35.11 40.46
21,600 1,712,000 365.656 0 3§v72 38.77 44 .12
21.R00 1,712,000 562,000  0) 12 40 44.78 53 A0
. Summary of Costs
Initial Annual  Costs Min.Annual Lumber Gross '
Costs 1 2 ? 4 Costs Revenue

{A|RN QA|Q4 R3|10.R1/RDU| 9 6mmfbm|& 156 ARN

37

N

11 43120.00]25 3139 40] 12 S3/RDI[23 2mmfbm|$37R . F0O

02]26.24] 10 28/R0U| 34 . 8mmfbm|$548, 310

—
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Table D-21 Size Class #1 Price for Chips  (§37.42)
0 of chips 1nitial Annual! TIRR Price Needed for a IRR
Costs Costs > 0% 5% 10%
} . ) -— - ’ - — ' .- . '
~ase! 6,000 459,000 165,000 0 $42.80 %47.54 $570.56
6,000 459,000 288,000 0 63.45 68.19 73.21
6,000 459,000 365,656 0 76.24 80.98 86.00
6,000 459,000 569,000 0 110.13 114.87 119.90
rase? 14,420 976,521 165,000 14% 24.99 29.18 33.83
14,420 976,521 288,888 A .5% 33.58 37.77, 42.22
14,420 976,521 365,656 0 38.90 43.10 47.54
14,420 976,521 569,000 .0 53.00 57.20 61.64
nase3 21,600 1,712,000 165,000 12.5% 24.16 29.21 34.56
21,600 1,712,000 288,888 7.0% 30.06 35.11 40.46
21,600 1,712.000 365,656 =2 5% 33 72 38.77 44 12
TR0 1 712,000 K69 NNNO N A7 10 41 38 EY Q0
Summard of Costs
Tnitial Anygyal  Cgoate Minn, Apmia) Lumber Gross
Cogta 1 7 ? ul Crstg product Revenue
sz 1 e

15.30 27 50|48 14[A0 Q4104 22|82 12/RDU| 9.6mmfbm|§204 590

case ?

13.52 11.43/20.00]|25.32]39.40]23.90/RDU |23 2mmfbm|$K39 . 506

2

tave »
'R aQR

LNRXAN

70411 7116 Q276,34 |21.57 RN 3 Ommftan [ $R1I0 51T

Y

P

A RnL

pac W
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Table D-22 Size Class #2  Price for Chips ($26.11)
"0 6F ohips Initial Annual TRR Trice Needed Tor a TRR
Costs Costs ¥ 0% 5% 10%
casel 27,650 1,384,000 265.000 10¥ $19.59 $22.70 $95.98
27.650 1,384,000 482,734 0 27.47 30.57 33.86
27,650 1,384,000 618,852 0 32.39%9 35.49 /38.78
27,650 1,348,000 913,000 0 43.03 46.13 "49.42
case? - 62,142 2,358,145 265.000 27% 11.85 14.20 16.70
’ 62,142 2,358,145 482,734 21% 15.36 17.71 20.20
62,142 2,358,145 618,852 17% 17.55 19.80 22.39
- B2,142 2,358,145 913,000 8% 22.28 24.63 27.12
case? 101,000 3,376,157 265,000 -4'35% 9.31 11.38 13.58
101,000 3,376,157 482,734 1% 11.47 13.54 15.73
101,000 3,376,157 618.852 28% 12.81 14.89 17.08
101,000 72 376 1R7 Q13 .000 23% 15 73 R {3 10 Qn
Summary of Costs
Initial Anmual  Cogte Min, Annual Lumber Gross
Costs 2 3 4 Costs product  Revenue
e - o
10.01 9.58[17 A6|22.38]33 02|16.01/RDU| 44 S9mfbm $721.Q41
case ? T s
T2 A 061 T TTL @ QR4 RO IR R RDU] 100 Dmnfbm$ 1,622,507
case 73 -
FoRA D 21 1 77| £ 12] G 0219 13 RDI| (AT Ammbm$D AT 1N
TPN At A DI HEIYERFE B 4 T B N A a1 0
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Table D-23 Size Class #2 Price for Chips ($37.42)

Q of chips Initial Annual IRR Price Needed for a IRR
Costs Costs * 0% 5% 10%---

case | 27,650 1,384,000 265,000 26% $19.59 $22.70,%$25.98"
27,650 1,384,000 482,734 15% 27.47 30.57 33.86
27,650 1,384,000 618,852 8% 32.39 35.43 38.78
27,650 1,348,000 913,000 0 43.03 46.13 49.42
case 2 62,142 2,358,145 265,000 45% 11.85 14.20 16.70
62,142 2,358,145 482,734, 40% 15.36 17.71 20.20
62,142 2,358,145 618,852 36% 17,85 19.90 22.39
62,142 2,358,145 913,000 .29% 22.28 24.63 27.12
~paee 101,000 3,376,157 265.000 57% 9.31 11.38 13.58
101,000 3,376,157 482,734 52% 11.47 13.54 15.73
101,000 3,376,157 618,852 "49% 12.81 14.89 17.08
01,000 3,376 187 Q13,000 44% 15 7% 1& 13 19 Qq

Summary of Costs

Initial Annual Costs Min. Annual Lumber Gross
Costs 1 2 3 A Costs product. Revenue
s e e e

10.01 9.58{17.46]22.38|23 02|27 41'RDI| 44 SQmfbm|$ 103187

case ?
7.82 A DR 7T 77] Q QR|14,.69[28.R4BDI| 100 . 2mmfbhm| $2325357

case R
R BR 2.62] 4.77| 6 12| 9.03|30.74/RDUI 1R, Bmmfhm| $2770120

PP at a Price of $77 49/RDU
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Table D-24 .
Present Value of One Dollar per Year for 5 Years at i%

1% 2% 3% 4% 5% -
4 8535 4.7134 A.57a7 4 4518 4.3295%
. BY 7% 8% 9% 10%
4.2123 41009 3.Q9927 3.8896 3.7908
11Y% 12% 13% 14% 15%
3.6959 3.6048 3.5179 7 4371 2 3522
" 16% 179 18% 19% 20%
3.2743 3.1993 ° 3.1279 3.0576 2.9406
21% 22% - 23% 24% 25%
2.9260 2.8636 2.8035 2.7454 2 £897
26% 27% 28% 29% 30%
9 B35 1 D . 5807 2.5320 2. 4830 2 A35A
#x:
31% 22% 33% 389 35%
7 3897 5 .3159 2 2021 2 2604 7 2907
16% 27Y 28Y% 19% 40%
2 1R07 D 1407 2.1058 9.0690 9 0352
41% 42% 43% 443 45Y%
2 0011 1. QRRAR I Q3R7 1. QnNR7 1 /755
46% a7% - 48% 49% 50%
1.8469 1. 8177 1.7899 1.7629 1. 7366

e e —————— et

Formula: 177 7 "Ti7307+iT1+¥n) 7~

This formula gives the same result as:
= CF1/1+3)**1 + CF2/(1+i)¥*2 . CF5/(1+i)**5

\»/’:\oy P T H&CID~-CTR~CF4~0"TR ig pqup] nv“\unl ~achf ]OW

1
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THE UTTLIZATION OF WOND CHIPS(PROGRAM 1)

PROGRAMED BY C.P. WOYTOWICH and ALEX MAC DONALD

DIMENSION NRR(15,4,3), TTCOST(15,4, R), PP(15 4 7

1 NCOST(15,2)

DIMENSION CFFLW(15,2.3), S(15,2,3), PCHIR(1R),

1 . QCHIP(15), ACOST(15,4) (
DIMENSION DEP(15,4)., TRATE(18), DFACT(15,3), SS(1R, 1),
1 ARR(15,4) !

DIMFNSTON NRBDU(15.4), INCOST(15,2), GREVI15),

f NTREV(15.4), X(15,4)

NIMENSION Y(15,4), CSHFtW( 15, 1), IRP(15,2), Z(15,3,4),
t NPV(15,72,4) “ _ ‘
DIMENSION CBDU(15,4), BFNE(15 3 4) BENFF(15,2,3),

1 2Z2015,2,3)

REAL NRR, PP. NCNST, PCHIP. NRBDU, INCONST. NTREV, IPP

1 NPV,
ENTER N = NUMBER OF FIRMS FOR WHICH THERE TS DATA (M4~

OF. 15) The ariables that are dimensioned ahove will -
avplained as the var iahlaca are manipylated
N = 13

READ IMITIAL DATA PCHIP ,QCHIP , ACOST,TRATE,DFACT AND
INCOST PCHIP is the price of chips as und in the sur .~
for t3 firms. QCHIP is the quantity of chips that were
produced by the 13 firms ACOST is the annual costs of
operations for the 13 firme TRATE is the tav rate of 50%
DFACT is the discount rate that was used tn evaluatle the
NPV or the profitabiljty ratio ~f the firm. This s=study
evaluates 3 discount rates 0,5, and 10%.INCOST is the
initi~] rosts of the investment. The studv evaluated tw:
Kinds of initial coste where 100% and 50% of the initin’
costs of the debarker were included. DEP is the
depreciation method that was used to calculate the
cashflow of the investment.lhere weie 2 der. methods
evaliiated iv the study.Depreciation Method one include
100% of the debarker depreciation costs while Method 2
corresponds to 50% of the depreciatinn crsts being -
included in depreciation. Origina!lv the study was set ur
to evaluate 4 kinds of but in the avalyeis only two of
' ~ge methods were codsidered.

READ (5,10} (PCHIP(I) . I=1,N)

FORMAT (11X, 15F10.2)

READ (5,20) ®(QCHIP(I) . T-1,N)

FORMAT (1Y, 15F10 D)

nn 30 =1, "7

READ (& 0y fpacnnria oy p-
CONTINUF
nO 40 J = 1, 1
REOD (5 100 (DEPOCT 1) T e
CONT TnyF

roAp e AN ||'7'|-F(|\ 1 i ry



1Y

N

120

130
110

A

1RO

180

a0

SO OOCOCO —

N 60 J = 1, R
READ (%,50) (DFACT(L 1'.T=1.Y4)
FORMAT (1Y, {RF10 .4}

CONTINUFE

DO 80 J = 1, 2
READ (5,70) (INCOST(U ). T-1 N)
FORMAT (11X, 157 10.2)

CONTINUE

WRITE TABLFS OF VALUES FOR FEACH VARIBIF AND T 18P

WRITE (6,90) (PCHIP!I) . T=1,1)
FORMAT (3X, " PCHIP - . X, RINY T 10 2)
' 7(2X,F10.2)) \
WRITE (6,100) (QCHIF(1) . I=1 NJ
FOPMAT (11X, ' OQOCHIP 1Y OREOX FIO 0
f 70F10.0,°v )
NO 120 Jo= 1 ?
WRITE (6 1100 g, (ACO°T(1 J).T=1,%)
FORMAT (1X, "~ ATOSIT (A - N 0
1 700X F i 0y
CONTINIE
DO 140 J = 1, 4
WRITE (&, 130) ¢, (Per([ 1" 1 + )
FORMAT (’3)( " DFP 14 0/
[ 7(2% T 10 2 )
CONTIN'E
WRITE (6,1%0) (TRA'E(T)' . T=1 N)
FORMAT (X IR" T - BN A
o470 0 o= 1, 7
WRITE ‘&, 1600 J, (DPpa-T0L 0 1 0 )
FOPMAT (33X DrATT Lty ¢ NI
! 2\(' ,'('7‘1 t 10 14
COMTINUE
[RRA] 190 N

1, 2
WRITE (€, 180) J, (It "SUiv ) 1 N)

Foematl (11X, "INCOST 1 Q- "o
‘ TN, T D)

CONTTHYE

CALCULATE HET AND GROSS RF ENUE,X AND Y GREV is ‘he g
revenue of the investment. NTREV is the net revenue of
the investment Net revenue was~alculated frr two Kin''
annual costs ' ie, j=2 where j=1! crorresp~nds to an ual
costs 100% of the debarker co~ts heing 1nf1u4" i
snnual costs. When j=2 50% of the del 'lcer ¢
‘e luded i the anmu=el ooste
ro 2490 1 - 1, N *
GREV(I) - PouTpif) « nouip()
o200 0 0t 7
NT[?E /(I [}
e 1

I AL nepyn [

162
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IF (J .GI 1) JC = 3
X(I,JC) = NTRFV(I,J) DFP(T,dC)
X(I,dC + 1) = NTRFV(I,d) - DEP(T aC i
_ Y(1.JC) = X(1,JC) * JRATE(I)
CSHFLW is CSHFIW (NR-DEP)(1{t)+DEP.This is the cashflow

method defined in chapter 3.For GREV,13 values are
evaluated. For NEU REVENUE(NTREV) two sets of values ar-
stored in J=1 amd J=2 where J stands for the 2 sets of
values of annual crsts which nutline the two accounting
methods where 100% and 50% of the debarke' costs are
attributed t~ the chipping operation. DEP ,depreciation
is set up to evaluate four types of d°orer1at10n
Therefore the counter of JC tests for the four values f
depreciation that were originally for the study.for
depreciation JC-1 and JC=3 Accounting Method one 1s
considered' 100% debarker costs).For JC=? and JC-"
fegemieting Meth A4 twe e ~onsider ed (RNYL Helvar Kar ~emetg)

YOT,JC + 1) = Y{1, 2 + 1) » TRA ATE ST
CSHFLW(T . JC* =~ 1'1.)Cy + DEP(I,J)
CSHFLW(T,J0 « 1Y = (I, JC + 1) + DEP(I,dC + 1)
IF (Y(T.JCy w1 0) “SHrLw(I,dZ) = NTREV(I.U)
IF (70T a0 v vy L 00 CRYEL (] g 2 1) = NTREY
1 I,9)
Th=sq two ~onditions tes! f r JC = 1 %2 ‘ie din~ ot
re*hod one to fruyr wher if ash’ o U
hflow is ot edd Ty ' -
CONTIN IT
CONTIN'E
WRITE '8 ,20Y (GRE (' 1T 1 '»
FOPMAT X G"Fe o f
240 0 = 1,
WRITE &,23%) g, (N't° [~ !
PONMAT (1X, ' NIRRY '
oM F12 T
COHTINUE
280 0 = 1, 4
WRIYE (6,250) I, fY<‘,J’ oo
[(')pM/\T (?x ! X ! ]! YN [
| CTHE2X,F 2. ?))
WRITE G,QRO) . (Yf',J> oo
FORMAT (22X, ' o (o \
| 72X, F'2. ))
WRITE ‘6,27 4, ((S {1 N
FORMAT (1X, ' CRIHM. v o R \
| TIOY LD A

CONTIN''E
Ihis next =section calculates the pa.hac! period of the
investment The cortespondina values 'nr paybhack were
evaluated in Table I 24 the Internal rate o' return of
the investment .CSHIIW has K=4 values st red in the array
COHFLW. 'hese frw value: co respond o th> "oy rethod:
Nt oHdenre datton Testine g ocrodition o 0 R 2 mea

[ ' t Sy { vy ! hl . 1 et [V . i
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the numerator and for V=3 and 4 initial costs 2 will he
used as the numerator Initial costes 1| corresponds tc
Accounting Method one s costs where 100% of tbe debarker
costs were attributable t- thes chipping mperation.Initis
costs 2 corresponds to Ac ounti g Me'h:d two's To~ts
whizre 50% of thz dohnrbicr et v e Vb ihatab !~ b Hh
Cipping oprration
npao300 1 = 1,0
nn 20 K = t 1

JC = \ f
IF (K 7' 2) 4C = °
IRR(T, 'V - ynenmeroyp oo IR
CONTIN''F
CONTINVIE
n0320 o= 1, 4
WRITE ’6'3]") J, t1noq et 1y
roRmAat (11X, © I"R 11 - SRR SN
| TEOY T 0

COHTINUE
Thig nexvt saction ca'culates the Net Precent Valu~ v
firms 1-13,for three discount rates f 0,5 and 10
percent J-1 to 3 for four methods of depreciation broks
down to e-aluvate the two acrounting methods as follows:
K=t and ? is f1r Accounting Methnd one where 100% of
debarker ~osts are attributed to the chipping operat -
K=3 and 4 is.for Accounting Method two where 50% of
debarker where attributed tc the ~»iprina operation
was observed when calculatira the PP in the pre:icus
section the test condition is .G, 2 sets JC-2 from
JC=1.dC=1 s for Accrunting Method ~ne!100% of the
Jebarker costs! . JC:=' is for Accounting Method two(50% of
the debarlcer costs! Initial ‘osts ~n~ ie subtracted f oy
the Zi1.1,1) fa tor whe K- and %=2 ie ipcludes 100%
debarker ¢ sts  Fer K:=2 and 1 initial Initia! cost~ 2
subtracted fr-m t''e 701, d, K'Y facto which i= fou
Aczocunting rethod two where “0% of debarlter cists are
att ituted to the oreration. BENE ‘s the profitahility
ratio as defin'd in the discussion »f ~bacter 7 RENT -
the discounted cashflow divided by the initia’' co=ts !
the in.estment for two A counting Methodr < ne and twc.

Before when V:1 o 2 the initial cos's = 1| is e.aluate!
which ic the 100% cost method Whete K = 3 ~r 4 the
initi~! ost = 2 is evaluated which is for 50% f the

rosts of the debarker .BENE i~evaluated for three 17 cov
rates of 0,5 and 10%.Be' aus~ one is ucing TSHF' W i 'h
calculationg NE''E shows the ~ffect of t-oza'i -~ a2y
cnreiders the 4 Adapre inticn path e o o bt

stated previ:usly 'y Y o v e
I""‘S Wﬁ’ M B R ‘\I’ M ' '
wo oo~

20 J -t
T ;
I"V(; b R



IF (K .6T. 2)
NPV, . k) - 7
BENE(] ',
330 CONTINYIF
340 CONT INUF
R4 CONTINUE
400 J o= 1,3
o390 K = 1, 4
WRITE (6,360) J.
R0 FORMAT (11X, ' Z
! B(1X,F12.
WRITE (6,370} 4,
170 FORMAT (11X, 'NPV
! 8(1X,F12.
WRITE '6,387) J,
RO FORMAT (1Y, "REN
1 . 8(1" 19
3an CONTINHF ¢
4 CONTINUE
C Thi=s sectimn ovaluates
C the effect of taxation
C calculations. For this
C depreciation are not ev
C Accounting Methods are
C Accounting Method methn
C A:rounting Vethod two.
! “Coeoimt rater af T n
AR L =t N
Y420 U o= 1, 2
"G 410 K = 1, 3
ZZ(1,J,"" = DF
BENEE (" ' "' «
10 CONT TN
' C()NITN!]I
COHTTHUF
NCOST 1~ the initial ¢~
initial costs where J(-

JC=2 is fr Accounting
calculate the aver— ge i
investment was not used
form of evaluating the

investmrnt
the
rate ~f return because
rosts of the investmernt
rates NRBDU + CBDU wil

PPOL, ) which is the
yield 2 0,7 o« 0% 1 ate

0y v, [

JC = 2

(1,0.%) - INCQSTI(I, 'C)

7 .I.l’\‘/ Trieper oy e
K, (Z(1 ,J,K), L=1,N)
Lo, x, I, s

2), /, T(1X,F12.2))

K, INPVL, LK) L1 )
B 0 VU I S O I

2y, 4/, TUIX,F12.2))

K, (BFNE(L ,J,K) L=t 1)

E , It 1x, It, '

7 A SR A I

the profitability ratio withoot
being included in the

ratio the effect of the 2 kinds
aluated instead only the 2
evaluated where J=1 corresponis

d ;e vl J=2 corresponds t
K=! tc - “r-esponds to th-
Y2 | Py
ACT(T V) v VIREVIT )

N (] ' t |l|:4|r“'l]"])

sts divided by 2 for
1 is for Accounting Methnd cne
Method two.NCOST is used to

nvestment  For
because

return on an investment since

the studv average
it was not as reliable =a

1N

two Kinds of

discount rates are not taken into taken and the average
lead to rates of return that were higher than
TRR rates which corsidered more realistic of a firms

the method considers the initial

and evaluates three discount
1 equa! the price of one BDU of

chips so that NRBDU shows the net revenue per BDU ~nd

Price requ red by the firm to
f re'urn ie Y=2 and is f

[RARARY TR B R T PN | LR I

L Y-

cr o
P T

thy s

CBDU ehos what maximum total costs could be based
price ~f chips, SS(],J' + S(I,JC.%) +« DEI"(I,V)
=ENRRIOT J,¥) whi-h hen divided by the QCUIP(T) will eru



440
450

480
470

480

LA

an

540

nrn

A YA

ts are considered
" 460 I = 1, N
NN ARQ J = 1, 4
JC = !
IF (J .GT. 2) JC
NCOST(TI,JC) = INC
ARRI(T, Ji o= FSHFLW
NRBDU(I dC) NTRH
CBDU(I,dC) = PCHI
SS(1, d) = DEP(T1 ;4
e 440 K = t, 3
CFFLW(TI,JC,¥
S(I,dC,K)
’ NRR(I, ! K =
TTCOQT )
PP(I,J " - [rens
CONT.IN'IT
CONTINUEFE
CONTINUE
WRITE (8,470) , (NFCOST( 1y bt 1)
FORMAT (11X, "NCOST', T4, CORIOY D D)

nr"’\Oll

¢ -
Y —

o7 F12.
WRITE (6 boJ, (NPRDUCL, Y Tt
TORMAT ' NRBDU ", T1. s REOY 1D 2)
| 7 F
WRITE '6 )

{

7

[ OIDMAT

2

4

X

2

4 d, (RO, =g
X' PBDU : 11 ~ ! RIUEAR N S I W)' /'
27 F12 20 '
e (CRPiwW(L, " %) [ =1 W

(

/

a

(

/

S

WRITE 16 e
FLW ©, T 91X, Tt - RIDY F 1D
Fi12

FORMAT

WRITE (5
FORMAT

<
- X
1
—_

[Kal

-
><
—
o)
2

WRITE (6,5
FORMAT (11X
5

— N
[
Z

WRITE '
FORMAT

T AR ‘

A — = N — () —

CONTINUE

CONTINUE
620 !
WRITE
FOPMAT

D-<

3]
3

-

D~ — D
C—R(ﬁIIN)X:UT— > U1 —

nn

J N

><

-

N

J

—1 < -
S |

WRITE
FODMAT

! 7

R SR RO
WRITE

[IEELER 7 W

N 3
ps)
J
<
J

- e O — -

o- T -

Zoom N
5.

c

=

3

o

16R

2



2590

600

610
" 620

. 1'

WRITE (6,590} J, K,

(TTCOST(L,J,K),L=1,N)
FORMAT (1X, -~ TTCOST', I1, 1X, I1, '= ', ;
8(1X,F12.2), /, 7(1X,F12.2))
WRITE -(6,600) J, K,. (PP(L,d,K),L=1,N)
FORMAT (1X, ' PP ', I1, iX, L1, " = ',
- 8(2x,F12.2), /, 7(2X,F12.2))
CONT INUE -
CONT INUE
STOP -

END
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PROGRAM TO ANALYZE ECONOMIC DATA !

Program two which calculated the Present value of the
investment. =

0conooc

PROGRAM BY ALEX MAC DONALD
' DIMENSION ACOST(15,2), GREV(15,6), NCOST(15,2),
1 ~ VNT(6,9) o
DIMENSION PVN(15,2,6,6,9), PVNR(15,2,6,9)
DIMENSION NNT(15,2,6), NTT(15,2,6)
REAL "PVN, PVNR, NNT, NCOST, NTT
ENTER N=NUMBER OF FIRMS FOR WHICH THERE IS DATA(15 is
MAX : ‘

N = 13

OO 000

READ INITIAL DATA GREV,NCOST,ACOST AND VNT

. (5,
30 FORMAT (
40 CONTINUE

(5,
50 FORMAT ( .
60 CONTINUE A ’

70 FORMAT (
80 CONTINUE -
DO 100 J =

WRITE (6,

90 FORMAT (3
1 /7

100  CONTINUE
DO 120 J

0) J, (GREV(I,J),I=1,N) ‘
"0 TGREV ', 14, ‘= . B(2X,F10.2),
10

6 J, (NCOST(I,d),I=1,N)
110 FORMAT ( NCOST *, I:, ' = ', 8(2X,F10.2), /,
7 0.2 . :
120.  CONTINUE
DO 140 J =
WRITE (6
130 FORMAT
21 7
140 CONTINUE

(ACOST(I,d),I=1,N)
ST *, I1, ' = ', 8(2X,F10.2), /,
)

.

. WRITE (6
150 FORMAT |

8(2X,F10.4))
160  CONTINUE | A
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170
180
190

169

CALCULATE PRESENT VALUE NET BENEFITS

'In this section we calculate the NPV without the effect

of taxation-being considered. In Program one we ,
considered NPV by considering the effect of taxation.ln
program two taxation is not considered.NTT correspondsg to
the initial cost of the investment in year 0 as such
initial costs are evaluated as a negative number.I=N
corresponds to the 13 firms in the sample space and K=6
coresponds to the 6 price changes of 0% to 50%. The
counter JC=1 or JC=2 corresponds to the two Kinds of
initial costs where when JC=1 100% of the debarker costs
were part of the initial costs of the investment and
where JC=2 50% of the initial costs were considered.These
two values for initial costs are stored in J=1 and J=2
for the array NTT{I,J,K). NTT = GREV - ACOST is the net
revenue of the investment and is calualated for I=N (13
firms),J=1or2 which corresponds to the two Kinds of costs
for debarkers 100% and 50% and K=6 which is for the 6
prices that were consider where K=1 corrresponds to'a 0%
price increase and K=6 corresponds to a 50% price ,
increase. PVN(I,J,K,L,M) is an array that calculates the
present value of the net revenue from the end of year! )
to year 5, to year 0 ie,L=2 to 6 corresponds to year one
to five for the net revenue of the investment and L=1
corresponds to the initial costs at yepr zero. NTT is
divided by VNT to calculate PVN when L=1 corresponds to
year zero. Why would one want to divide the initial cost
by a discount rate since initial costs are already at
year zero? The answer is that this manipulation is
necessary to store initial costs in array PVN.VNT is
equal to 1.0 therefore initial costs do not change in
anyway but they are stored in the same array as net
revenue which means that all values of-PVN L=1 to L=6 .can
be added together to get PVNR the present value of the
investment. Therefore the initial costs and the net
revenue are added together since they have been both
equated to year zero. The array PVNR(I,J,K,M) is the
array that is used to store the summation of net revenue
and initial costs which is the present value of the
investment. , ‘
DO 180 I = 1, N
JC = 1
DO 180 4 = 1, 2
IF (J .GT. 1)
DO 170 K = 1,
NTT(1,J,K)
CONT.INUE .
CONTINUE ,
CONTINUE ‘
DO 220 I = 1, N
JC = 1
DO 210 U = 1, 2

JC = 2
6
= -NCcoSsTI1,dC).



<

200
210
220

230
240
250

260
270

280
290
300
310

320

370

380
|90
400

170

S

IF (J .GT. f
DO 200 K = 1 -
NNT{I,J,K)".= GREV(I,K) - ACOST(I,JC)
CONT INUE -
 CONTINUE -
CONTINUE

DO 270 1 = 1,

. 6
L, M) = NNT(I,Jd,K) / VNT(L,M)

CONT INUE
CONTINUE
CONTINUE

L o= f
DO 310 I =
DO 300 M
DO 290 2
DO 280 K = 1, 6 |
" PVN(I,J,K,L,M) = NTT(I,J.K) / VNT(L,M)
CONTINUE | S :
CONT INUE ‘
CONTINUE
CONT INUE

[ [ "y

N

(o)
- O

1

XN -

DO 360 I =

1 s
L Z

CONTINUE
CONTINUE
CONTINUE
CONTINUE "
CONTINUE '

tDO 400 J = 1, 2
- DO 390 K = 1,
=1, 8
’ WRITE (? 370) J, K, M, (PVNR(I,J,
x '
7.01

. 'PUNR ', 3I1, ' =

CONTINUE
CONTINUE

" CONTINUE

STOP



END



172

- PROGRAM THREE by ALEX MACDONALD

OO

DIMENSION AC
DIMENSION N?
1 7

( GREV(15.6), C(15,2), MAXR(15,2,6)
Vi
1
DIMENSION MIN
1
0

;6). NT(15.2.6), Y(15,2,6),
2,6), R(15.2,6), X(15,2,6),

.6 ‘

NR, MAXR .

IRMS FOR WHICH THERE 1S DATA(15 is

: D(15

REAL NPV, NT,.M

ENTER N=NUMBER OF

MAX) | ‘
N = 13 |

1

READ INITIAM DATA GREV,C,AC
GREV is the gross revenue of the investment for the 13 .
firms analyzed .NCOST is the initial costs of the
investment which are set up and discussed in Chapter 4
for 2 sets of of initial costs accounting for both 100%
and 50% of the debarker costs.ACDST is -the annual costs .
‘of the investment and like the initial costs considered
two costing methods for 100% amd 50% of the debarker
costs.VNT evaluated 9 discougf*rates.VNT equals 9 values
which correspond to J=8 for %, 3,5,7,10,12,15 and 20%.
171 to 6 corresponds to I= 1/(1+i)**n where n=6 is the
resent value from year 0; n=1 to n=6 the present value
t the end of year five. . .
DO 20 J = 1, b
READ (5,10) (GREV(I,J),1=1,N)
10 FORMAT (1x, F10.2) :
20 CONTINUE ,
DO 40 J = 1, 2 .
‘ READ (5,30} (C{I,J),I=1,N}
30 FORMAT (1X, F10.2)
40 CONTINUE
- - DO BO J =1,
' READ (5,50)
50 FORMAT (1X,
60 CONTINUE

COOOOOOO0O0O000 OO0

2
(AC(1,d) 1=1,N)
F10.2)

DO 80 J = 1, B . ‘
WRITE (6,70) J, (GREV(I,J),I=1,N) ’
70 FORMAT (3%, ' GREV ', It1, ‘= ', 8(2X,F10.2), /,
O 7(2X,F10.2)) o
80 CONTINUE
2

DO 100 J =
4 WRITE (6, 9%) y, (c(1,u1 =1, .
90. FORMAT (1X, ' C I, s ', 8(2X,F10.2), /.,
’ 1 7(2X,F10.2)) . :
100 CONTINUE
S DO 120 U =
WRITE (6
110 FORMAT {
1, 7
120  CONTINUE ' |
C;Lths section calculates the .IRR of the project by for

h‘l

, 2
10) J, (AC(I,d);I=1,N) .
JVoAC 11 =t 8(EX,F10.2), /.,
X,F10.2)) ' o

cing

-
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the NPV to become as close as possible to zero.This
involves an iterative process where a maximum and a
minimum value for R has been stated ie,MINR=-2.0 and
MAXR=4.0 which correspond to -200% and 400%. Therefore
the first value for R(I,J,K) would be 100% .Therefore NT
which is the Net Revenue is evaluated at a 100% discount
rate.Once adjusted for the discount rate the present
value of NT is subtracted from.the initial cost of the
investment C(I,JC) if NT— C is greater than or less than
zero then the rate of discount R(I,J,K) is changed.Ilf the
NPV ie NT - C is less than -100.0 then the discount rate
has to be lowered by reducing the value of maximum
R(I,J,K) from 4.0 to the value for R{I,J,K) which is
1.0.In which case when Rmax and Rmin are added together
to calculate R(I,J,Kk) the new value for R would be -2 + 1
which equals -.5.IF7NPV is greater than 100 then the
discount rate being%applied to NT - C is not big enough

»

which means that the minr value has to be increased so
that the resulting value will be higher ie, Minr would
be sét to the R(I,J,K) value which was 1.0 therefore
R(1,J,K) would be 4 +. 1 =5/2 which equals 2.5.Eventually
it would be possible to calyulate a value for R(I,d,K)
‘which would get NPV within 100 of zero. This value for R
would -be the IRR of the project where the revenues are
equated to the costs of the investment.
CALCULATE NET PRESENT VALUES AND I.R.R "
bo 150 1 = 1, N

J

elelololoielelelelelninieieieieieieieie il A AY:

JC = 1
DO 140 J = 1, 2 N
IF (J .GT. 1) JdC =2 . - .
. DO 130 K = 1, B '
\f\ \ NT(I,J.K) = GREV(I,K) - AC(I,dC}
130 . CONTINUE
140 vCONTINUE
150  CONTINUE '
I = 1 ‘ ' s
WHILE(I.LE.N)DO
¥ JC = 1
4\\]:1' . -
WHILE(J.LE.2)DO
IF- (J .GT. 1) JC = 2
K = 1
WHILE(K.LE.B)DO
MINR(I,J,K) = -2.0
MAXR 1,J,K} = 4.0 )
NPV(I,J,K) = -00.1
IJK = opj ’
WHILE (NFV(T,J,K).LT.~100.0.0R.NPV(1,J K).GT.100.01DO
RTI,J,K) = (MINR(I,J,K) + MAXR(1,J,K)) / 2
lesd.K) = (1. - (1/({1 + (R{I,J,K) + 0.0000000001) )**
15)) ‘ o -
X{1,J,K) = (D(I,J,K)/(R(I,J,K) + 0.0000000001))
) Y(I,d,K) = ANT(I,J,KI*X(I,d,K))
s Zt1,d,K) = (C(1,JC)) .
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L

' : ; 174
b = Y(I,J,K) - Z(I,J,K) -
, ) .LT. - 100.0) MAXR(I,J,K) =

' J .GT. 100.0) MINR(I,J,K) = R{

IdK = TJK + 1

IF (IJK .GT. 50) PRINT, "NPV’', NPVI(I,bJ,K)

END WHILE _

PRINT, 'R’, R(I,d,K)

K=K+ 1

END WHILE -

Jd = Jd + 1

END WHILE
1 = I + 1 R

END WHILE
DO 180 J = 1,
DO 170 K 3 1, 6 :
WRITE (6,160) "I, dJ, K, (R(I,J.K),I=1,N]
FORMAT (1X, 'R ©L311, © = ', 13(1X,F5.21))
CONTINUE ' )
CONT INUE
STOP -
END

2
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Company:Bradson Machinery Ltd. 1196 Pipeline Road Port
Coquitiam B.C. V3B 4S1,Canada. .
Kind of equipment. Debarkers (co®t includes motors)
Size and Type and Cost; 28" debarker ring mounted ‘
~ $115,505,f.0.b. Vancouver .B.C. not including
taxes.
36" * 8 arm debarker (Heavy Ruty Model)
$132,805,f.0.b. Vancouver. * :
Companies using Bradson Debarkers; ’
Revelstoke(Sentinel)-28" Bradson Debarker
Revelstoke(Sundre). -28" Bradson Debarker
Spray Lake Sawmills - 36" Bradson Debar ke

Company:Brunette Machine Works Limited No. 5 Capilann

- Way,New Westmininster B.C. V31 5G3,Canada.

Kind of equipment; Debarkers(including motors)

Size and Type and Cost; Brunette 24" ring log Debarker
2 models available MK 5,%$160,000;MK 6,%$195,000,
"F.0.B. Vancouver, not including taxes.

Brunette 32" ,ring log debarker 2 models,available
MK 4,%$180,000;MK 6,%260,000,F.0.B. Vancouver.
not including taxes.

Companies using Brunette Debarkers;

" N.C.F.P. Hines Creek- 32" MK 6
Ziedlers Slave Lake-32" MK 6

L.

Company: CAE Machinery Ltd. 3550 Loughheed Highway
Vancouver B.C. V5M 2A3
Kind of equipment;Chippers and Rotary Chip Screens
Kind and Type and Cost; Chippers; _
48" 6 knives-horizantal feed $37,000
" 8 kKnives-horizantal feed $47,000
10 Knives-horizantal feed $50,000
62" 10 knives-horizantal feed $48,000
8 knives-gravity feed $57,000
8 Knives-gravity fe§d $60,000.;

‘ Screens; Model 65 $20,000.
Companies using CAE Equipment,
NCFP,Hines Creek -CAE screen,Model 65,
NCFP High Level -69" chipper,
Revelstoke Sundre-54" chipper,
Alberta Energy -69" chipper
Western Construction- 62" Wisc chipper-Herz, feed

-

Y

Company:Kockums- Industries Limited. 13050;88th Avenue
Surrey B.C. V3W 3Y4. , :
Kind of equipment;DeBarKers(cost is including motors)

Size and Type and Cost;€ambio 18" max. diameter, -~
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o $152,471,F.0.B.Vancouver, not including tax.
Cambio 30" max. diameter 30",%$262,633.F.0.8
Vancouver, not including tax.

Cevipanies using the debarker;
Erith and Tie - Cambio 26". (not made anymnrel
N C.F P.Grande Prairie - 224" debarkers
(cost not avaflable!
N.C.F.P. High Level - 1 - 18" debarker
1 - 24" debarker
1 - 30" debarker
Alherta Fnerqy - 3 - 18" debarker
1 .
1
1

24" debarker
30" debarker

Qveghor‘g 21" debar lcar

Company: Lumber Systems | td. 14291 Burrows Rd.
Richmond B.C. VBV 1V9
Kind of equipment; Forano Chip Screens,forano Chipr~rs.
L.S.1. log debarkers,vibrating conveyors.
Size and  Type-and Cost; Forann Chip Screens(cos!
not including install. ,including motore!
CS-27 16 unit capacity, $9000.00
CS-2822 unit capacity,$12,000.00
Forano Chippers(cost not including installation,
without motor)
Model 48 8" diameter(max input) 6 knives,$18,000
Model 56 10" diameter{max input) o knives,h $24,000
Model 58 10" diameter(max input) 6 Knives,h$7% 000
LSI log debarkders{cost not incl install.)
Model 18", $145,000
Model 30". $1385,000 '
Vibrating Conveyor, 300 ,$5,000-$10.000 install~d
“ompanies using LS. T, equipment;

Riyychanan - 1 - 24" Ring debarker(l S . T.)
-1 ~6" Forano chipper
Erith and Tie - 1t - Forano chipper Model 48
\ - 1 - Forano chip screen

N.C.F.P. High Level 1 - Forano chipper
(model not specified)
Spray Lakes - 1 - Model 58 - chipper
. - 1 - Forano chip screen
ﬁ%ﬁ’;]1edlers Stave Lake - 2 CS' 78 Foranc

N ) - chip screens.
b

5

Company : ?eer]ess Page Industries Ltd. 2829 Nor land
‘ﬁve, Burhaby B.C. Canada V5B 3A9.
R ind d& equipment;Storage Bins - Wood residues
S1§S and Type;Rapid Discharge,complete cleaning,
.= 14 unit - BDU's
- 20 unit - _BDU's

~ ﬂkli' 21 unit - BDl' g

N t
E;
o



30 unit - BDU's.
- 62 unit - BDU’'s
- 94 unit = BDU's
126 unit - BDU's -
Cost- $1000.00 per 1 BDU and$500 00 per 1 RDIL for
installation and set up.
~mnaniess using Peerless Storage Bins:,
- Buchanan - 1 - 40 BDU unit,
N.C.F.P. Grande Prairie ? - 30 BDU wunite,
N.C.F.P. Hines Creek 2 - 126 BDU units,
- N.C.F.P. High Level - 2 - 126 RDU wunite,
5 Revelstoke Sundre - 2 - 30 BDU wunits.
" Alberta Energy - ! - 126 - BDU unit
Svesberg - 2 - 20 BDU units,
Spray Lakes - 2 - 20 BDU units,
Western Cornstruction It+4. -1 94 BDU uri!
7iedlers Slave | abke ” 30 RN units

~

Cofmpany: Precision “hipper Corporation, Turner Mill
Equipment | td.. 18R West Ath Ave. Vancouver. B €
VY 1KG..

Kind of eguipment; 38"- 1 Knives,48" - 3 or 6 knives,
58" - 3 or 6 Kknives. Gravity Feed Rottom Nigrh~ne
(without m-tor).
Ma». ''tiliz-otimr: 38" - 20"slab, 9" roundwood,
48" 24"slab. 11" roundwood,
58" 0" glab. 15" rouldwoot.
Cost: nnt jnct  in&tall ' 38" - $16,000(f.o b Van )

48" - $20,000(f o.b Van )
: 58" - §24.700(f o ¥V Va1
* wrarjes using Precision Chicners::
7iedlers Barrhead - 54" Top Discharqe,
(similar to 58°) . A
W C. f © Grande Prairie 54" 1op Discharge.
(gimilar’to 58 ) -
- 75" Rpottom Discharn-
NP Hines Cr eek 20" Tep Dischor e,

’

Company: Radar Canada Ltd./Pacific Divksiwn © 0

Box 65587 Postal Station F Vancouver B.C.

Canada, VBN 5K5. )

Kind of equipment; As an engineering fi the

equipment is built to-customer’s specifications

Therefore the kind of eguipment utilized in

designing a blowing system is hased on what the

customer has budgeted. '

lJse in Alberta; A1l firms with a peer less chip

logding system utilize the pneumatic blaowing system

designed by Radar which includes;
Buchanan:N.C.F.P.Grande Prairie and Hines CreeK
and High U'avel:Revelstoke Sundre,Alberta Energy,
Svesberg;Spray Lake Sawmills;Western Construction,

A

°



7iedlers Slave Lake.

Company: Valone Kone Canada Ltd. 467 Mountain
Highway, North Vancouver,B.C. V74 2L3.
Kindonf equipment; Debarkers ~
Size and type and cost;(not including motors
or installation)-VK 20K Debarking Machine,
$92,0QO,f.o.b.,Vancouver. _
g -VK. 26T High speed debarker,
$125.000,f.0.b. ,Vancouver. '
-VK 327 Debarker Machine,
$168,000,f.0.b.,Vancouver.
Companies using the debarkers; |
7iedlers - Barrhead - VK 20K
‘ - VK 267%
Western (ﬂnsfrucf*5n~ VK 20K

VK 32T
v
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~ This sectien outlines in detail Table 5.4 and 5.5,Page % -
55-56. " This is 'supplementary to-the discussion showing the
differences between the three cost cases -and was ‘introduced
in tabular form previously in chapter 5. Refer to Table 5.4
-or 5.5; which shows the affects of changes .in economic =~ . -
efficiency as proposed by the (IRR),{NPV) and (P/R) me thods..
o For firm 1. (Case 2),property taxes and inSurance ‘costs .
‘were increased from a total of (37,750 to $30,000): fhese ,
~Changes for .Case ‘2 “were taken from documented survey oo
-information provided by- the firm. The result. was an annuald - ..
cost increase of 54% under -{iccounting Method 2). &1 - >
‘Therefore, the (IRR) was less. With an increase -in power .
- costs for:Case 3,annual costs tnereased 78% for (Accounting
?eth?d 2). This resulted in.a further reduction in the"
IRR) . ‘ L . .
‘ For - firm 2 (Case 2),property taxes and insurance. were
increased from al total of ($4,400 tox$21,000) while power .
costs were reduged from ($19,742 to $6,000) per year. These
changes for Case 2 were taken from documented survey " ’
information. The result.was that annual costsimtreased 9% " ..
fQr Accounting Method 2 and consequentTy the ~(IRR) decreased
slightly. With higher power costs for Case 3 79% for . L
Accounting 2 resulting in a reduction in the "(IRR). v
~For firm 3,property taxes were increased 200% ($15,000
. to $42,000), insurance costs increased ‘10 times {$5,253 to
$53,330) ,and maintenance costs increagsed 65% ($78,000 to
. $127,000). These changes for Case 2 were taken directly from
survey information that was provided by the firm. This .
resulted “in annual costs increasing 50% for {Accounting < C
Method 2). Under the cost assumptions of Case 2, the (IRR) ™ .=
was reduced. The additional power costs of Case 3 resulted N
in annua} Tosts increasing 79% for [(Accounting Method. 2) .
This resulted in a further reduction to the (IRR) , (NPV). ,
‘ For firm 4,initiaj] costs were increased 5.5% (Accounting
Method 2) with an addiﬁiohalvexpense of $30,000 for storag
bins.. Maintenance costs were reduced from $205.000 to -
$125,468 which resulted in a decrease of 9% in annual costs™
for ‘Accounting Method 2: These ‘changes' for Case 2 ‘were taken
directly from survey information that was, provided by the
firm. Due to the increase in initial costs though the (IRR)

~ dincreased slightly. The increase in power. costs for, Case 3

resulted in annual costs going up 26% for {Account ing ‘Method
2). This reduced the (ERRi,Z.,_#;, E S -
For firm 5,initial costs were increased 7.0%
{Accounting Method 2),with an additional expense of $60,000
being included for storage bins. The assumption is that '
since firm 4 and 5 are very similar operations since firm 4

& Comparisions between cases negarding % changes in annual
costs for Case 2 and % are in relation to Case 1. The
changes. in annual costs which are accounted for in Case 2
and_3-are only for Accounting Method 2 because the
assumption is that as in the Cost-Price-Firm Analysis that
only Accounting Methoed 2 was necessary for the analysis.
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"had 'an expense of $15Q,000 for"b{ns that firm 5 should'incur’

a similiar expense. With no changes in annual costs for Case

~2,the_slight‘increa§e in initiaf costs resulted in a

_reduction.in .the (I

-a.reduction .in the -{IRR).

R), which was already less than zero.
For Case 3,with & doublting of power costs,annual costs - = -

increased 29% for (Accountipg Method 2). Therefore there was

, For firm 6,property tgxes were .increased 4 times($6500
to $25000),insurance costs/increased 350% ($14,000 to -
$50,000). These changes for.Case 2 were taken directly from:
survey information that was proVided by the firm. Labor

‘costs were.also .increased $50,000. Two extra men were added "

to the operation of the chippers. This resulted in annual

costs increasing 24% for (Accounting Method 2). = «. . S
> Therefore, for case 2 the (IRR) ‘was sTightly less. With power
".gosts increased in .case 3 ahnual costs were 52% higfer °

for(Acco?hting Method 2),resulting in a further reduction in
the (IRR). = . . . : : ‘

For firm 7,taxes increased 400% ($5000 to $20,000), and
insurance costs increased 8 times ($3000 to $250009.. These

- changes for Case 2 were taken directly from survey T

information that was provided by the firm. Lapor costs wehe:;“
decreased 32% ($50,6638 to $34,528). The manpower
requirements for operation of the chipper system were

. reduced by ome man. In Case 2 annual cdsts. increased 17% for

(Accounting Method 2),which reduced the (IRR). In case

- 3,with additional power costs, annual costs increased 37%

-annual costs .i
which resulted

-40%"($259,325
‘the "firm.. Ther

for. (Accounting Method. 2)., This resulted.in further
reductions to the -{IRR). o :

.For firm 8, (case 2),property taxes were increased-4
times. ($4,500 to _$18,000),while power costs were reduced 36Y%
($25,900 to $16,800). These changes for case 2 were taken
directly from sunvey information that was provided by the
firm. Therefore, for case 2 annual costs increased 5% for
(Accounting Method 2) resulting in a slight decrease’ in the
(IRR). For Case 3 the. increased power costs resulted in
creasing over 100% for (Accountihg Method 2)
in signficant reduction in the (IRR).

, {Case.2), power costs were reduced by 36%

06,050) and maindenance costs were reduced

o $154,000). These-changes for case 2 were
from survey.information that was provided by
fore, under Case 2 annual costs were 8% less
for (Accpunting Method 2). This resulted in a higher (IRR).
For Case 3 power costs increased 100%,which resulted ih an.

- For firm .
($163,036 to $

taken directly

-increase to annual costs of 32% ‘for ‘(Accounting Method Z).

This resulted |in a reduction to the (IRR). oo

. For firm|10- (Case 2) wer costs were redufed 38% :
($40,392 to $25,000),and ma{ntenance costs were reduced 17%
($72,500 to. $6
directly from
firm. This res
for (Accountin
Case 3,with an

,000) . These “changes for Case' 2 were taken
urvey information that was provided by the
lted in Case 2's annual costs decreasing 19%
Method 2),which lead to a higher (IRR).In
jncrease in power costs, annual costs '
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increased 24% for (Accounting Method 2). This resulted in a
reduction in the (IRR). y ‘ -

: For firm 11,an additional cost for storage bins of .

.$80,000 ‘increased initial costs. The increase was 20% for

. (Accounting Method 2). This change was necessary to see what
effect the additional cost would have on the firm's rate of

return. An expense for Bﬁrs was not originally inciuded in .

the calculations. . I , . s . ~
~In Case 2 property tdxes were increased six times

- ($8000 to $49,000), insurance costs were increased 3 times

. ($3887 to $11,500),power costs were: lowered from ($41,860 to

. $6800) and maintenance costs were reduced 50% ($74,790 to

$39,000). These changes for Case 2 were taken directly from

survey information that was provided by -the firm . :

Therefore, annual costs increased 17% for (Account ing. Method

2),which reduced .the (IRR). In Case 3, with thé additional

- power -costs,annual costs increased 55% for (Accounting -
.Teth?d 2); which resulted in a further decrease in the
o For firm 12,total initial costs were increased 20% for
Accounting Method 1 to reflect an additional expense for
‘depreciation on building. This was done after further’
comparisons were made betweén firms of a similar size which
--indicated the firm had deprieciatton on buiTding expenses
. that were indicative of size.

g For Case 2, property taxes were reduced 50% £$15,000 to
$7500), insurance costs were tripled ($6415 to $17,500), labor
costs were increased. 20% ($107,520 to $124,800) and b
‘maintenance costs were reduced by oné third ($61,000 to
$41,000). The result was that. annual costs were similar to-
Case 1. These changes for Case 2 were taken directly from
survey information that was provided by the firm. Since both
~annual and initial costs increased the (IRR) decreased. For
Case 3 with the increase in power costs annual costs were
.45% ‘higher for (Accountin ' Method 2). This resulted in a -
“'fyrther reduction to the ?IRR), : R ’

~..,For Firm 13,property taxes were increased ($10,000 to
$40,000), *insurance costs were increased ($5438 to $28,000),
power costs were reduced ($64., 000 to $18,000),and ’
maintenance costs were reduced ($78,000 to $56,000). These
changes for Case 2 were taken directly from survey ‘
information that was provided by .the firm. This resulted in
annual costs decreasing 7% for " (Accounting Method '2) which
caused a slight increase in the (IRR). For Case 3,with the
. Increase in power costs annual costs increased 60% for
EAccounting Method 2) whiéh resulted in a decrease in the

IRR) . ‘

. ¢
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