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ABSTRACT

In recent years, theré has been an increasing demand for more
efficient use of our resources. These demands of conservation;
coupled with the growing needs for forest products, recreation, and
fish and wildlife; have resulted in the concept of utilization
becoming more significant. Further pressure to obtain efficient
levels of resource utilization results from conflicting interests
between various sectors using the forest resource.

Wood trimmings which result from the sawnilling process, have
traditionally been burned as waste. The use of these sawmill residues
as wood fibre :nput into the pulping process, results in a more
efficient use of sawmill timber. There 1s, however, a significant
potential for a greater and more efficient utilization of this
resource. The specific problem in this Study was to ident1fy
Tnefficiencies in the marketing of these wood chips which may
restrict their ytilization.
gThe prima%’}mject1ve of thrs study was to analyse the market ing
of wood chips as to its effect on the utilization of the timber
resource. The specific concern was *o ideniify the pricing systems
incorporated 1n marketing these chips. These objectives were pursued
us1ng a descriptive case study approach and comparative analysis,

The results of *his study revealed tha* transport costs and “*the
pricing policy of *he pulpmills are the major factors restricting

the ut'lizatron of wood chips from sawmills to pulpmills., The

iv



combination of transport costs and.pricing determines how far chips
may be transported, and the consequent degree of utilization from
sawnills located at various distances.

This study also revealed two pricing systems incorporated in
marketing wood chips; uniform pricing and straight-line pricing.
The uniform pricing system resulted in a greater degree of utiliza-
tion of wood chipsg from sawmills. The major implication of this
finding is that the potential for increased utilization exists
through 'mproving the pricing mechanisms to qguide the flow of

resources into efficient end-use products.



Acxnonggc(; "

I wish to take th1s\3p¢'w to express the sincere

appreciation to Ty supervisor, Dr. M, R, Carroll for his continued
quidance, suppor£, and understanding throughout the course of this
study.

I would also like to thank Dr. M. H. Hawkins and Dr. J. Beck
for being on my committee, and helping me complete this study.
Further thanks ;re extended to all those in the department of Rural
Economy for their assistance and support. Many thanks are due the
typists, Miss Georgia Campbell and Mrs. Cathie Hansen, for working
through the many drafts of manuscript. R

In addition I would like to thank the members of the Alberta
Forest Products Association for their assistance in providing
tnformation for this study.

Finally | thank my wi‘e Annie, for her love, patience, and

encouragement throughout the course of this study.

A



TABLE OF CONTENTS

h Page
ABSTRACT . . . . . e v
ACKNOWLEDGEMENTS e e e vi
LIST OF TABLES R ix
LA
LIST OF FIGURES. . . . . . . . . . . . . . . . . . ..¢e" X
LIST OF GRAPHS X1
CHAPTER
I. INTRODUCTION. . . . . . . . . . . . . . . 1
ad The Importance of the Forest Products
Industry 1
Need for the Study 5
Problem 7
Objectives and Goals of the Study 9
Scope ° 9
I1. BASIC CONCEPTS. . . . . . . . . . . . . .. S 1
Market Structure R
Market Conduct 14
Market Performance 15
Market Structure and Pricing 17
The Perfectly Competitive Model 17
Pure Monopoly 19
O0ligopoly 22
Other Pricing Structures 25
Uniform Price or Postage Stamp System 26
Uniform F.0.B. Mill Pricing 26
£.0.B. Mill Pricing, Unsystematic
Discrimination Through freignt Absorption 26
Basing Point Pricing 27
[1]. THE ALBERTA SCENE . . . . . . . . . . . . . . . 29
The Resource 29
Timber Disposition 31
Industry Development 34
The Present Industry 35
wood Chips 38
Alternate Uses 42
Industry Trends¢ 43

vil



CHAPTER
Iv. SURVEY METHODS.

Questionnaires
Other Sources

V. CASE STUDIES: COMPARATIVE ANALYSIS.

Case One: Proctor and Gamble
Cellulose Limited
Case Two: North Western Pulp
and Power Limited
Comparative Analysis
Results
V] SUMMARY AND CONCLUS]OM

Policy Recommendations
Need for Further Research

BIBLIOGRAPHY
APPENDIX A
APPENDIX B

APPENDIX C

viiti

Page
48

48
50

51

SL
56
62
76
80

81
84

85
89
96

98



LIST OF TABL§S

\ TABL £ Page

[-1 Value-Added for the forest Products Industry
as Compared to All QOther Industries 197/, 3

[-2 Census Value-Added in Goods Producing Industries
and Percentage Analysis for
Alberta: 1969 - 1974 S o 4

I-3  Employment in the Manufacturing Industries of
Alberta and Canada by Industry

Group, 1972. . o . 5
ITT-1 Concentration of [umber Production 1n

Alberta, 1972 o , o 36
I11-2 Residue Utilization for Sawmills and Veneer Milly 46
IVv-1 Questionnaire Response . o . ; 49

V-1 Wood Chip Purchases Flgws, Volumes, and Costs,
Proctor & Gamble Cellulose Limited . 53

V-2 Wood Chip Purchases - Flows, Volumes, and Costs,
North Western Pulp & Power Limited 59

C-1 variable and Fixed Costs {Truck) _ . 399
C-2 Running Cost ana Total Cost at Uniform Speed on
Level Tangents, Road “urtace = High "ype Pavement

in Good Condition . o 101

C-3 Running Cost and "otal Cost at Uniform Speed on
Level Tangents, Road Surface = Gravel. 102



F IGURE

[

[1-

2

LIST OF FIGURES

Canadian torest Industries Matertal
Balance Million Tons per Annum

A Model of Industrial Organization
Analysis

Market Structure Types

Geographi.al location ot Forests
In Albherta

Major Industry (nooationg
And forest [ands

Page

30

32



GRAPH

&

Monopoly

Monopsony

LIst

FgutTrtr vum

bquiiatortum

OF GRAPHY,

Price Parvd | 00 B Myl to gpplrers
Yartiou, [M1atan ey P&, v torm o
Transpert Cast ot Yo tance ot Hay!
Proce Para b My ot e e
Vartogs Dictance,  NWPE synot et
Transport oLt L DG tanc e ot da !
Prodgeer “urp ',

Transter ot b anoam Wt

Unrform Peayopognd Do tgani e o f g )
Straraght (ane Ve Y and nomy
Praice ang Mar 1oy’ Gt Irye:,
Jnaform Proyeg

Pro e qr !t Mar vng’ ¢ A
Stratgnt oare Draoe o

[‘r,\)j\“ t oo :,‘Q“6¢‘,r'pv P e

The

Mataima' o,

[~

.

o

f

at

'|x|r1)

v
r U

,0

4

KA.

")P"'

k

5%

57

6!

63

66

67

9

n



2 3

CHAPTER |

IMTRODGC T TON

With 'nereas ' ng lemanit AT ed o the ety by the g

product st Gty oand byt her sectory S 0l gy recreat Yo LR S A

wilat ey Cheraat e the oncep! gt T gt e 0 the pnt e
tares ! TN e Ve g M e -.‘qn“w an ",141" Sy ”'.‘ vt
o I oLty ey ! MWivert tng oronindtwond .l‘ Tl iy e, .
POONM o g Ty et et e by e ot ampet et aw mater gy Y
Wyery et [ATORLE f-n‘_‘ o ,‘:\""3.: he ot At e e ! Lt N
G N L I A T AT R K A MR -
reQe T ement LNy My geme o 0 i S R The g ¢
¢ Ny Tt et e oyt mety et Tt eae * v Cota e
LA : The  gr et e R e gt e A v et

L SR Iw [NER] ‘. M L “’ (2 v‘l TR Con ' . . [ < .
WOt e e e ‘T [ v w o e e L '

.

e P Y ot " . o . - e - .
[ T A R T A T R TS LI PP L s v w . ot
» pt N . . R . 'Y e gyt . . v, ' ’
eNg re e T e ‘oW e eyt oo tre oty B o

he f' vt oan g LY TR . . . . ..
' . B
rp: regpr C e e [ R . B K3 1wl v . AR .
. "k . .
. e s ‘ - L S L R IR I LD A R LML 4 . v are P
" .
."""vd" IS . . vpa . ‘.- .}_ "“.,‘,"v . . - . .
' - . a .
LNCQt e Aorpe AN OR SETN v \ . N



) 2

is necessary to first describe the forest products industry. The
impact of Alberta's forest products industry to the economic base is
best measured by value-added. In terms of its contributions to the
province as a whole, the value-added was 112 million dollars or 12.7

»
percent of the total value-added by the manufacturing industry in

Alberta for 1972 (Table I-1). Its contributiod:for ati.Canada is
similar at 13.0 percent of total value-added. Table [-2 shows
Forestry's contribution to total value-added in goods producing
industries for the years 1969 to 1974. 1t has fluctuated around 0.3
percent. )

Other principal statistics placed wood-based industries in a more
significant position than value-added statistics.l Shipments (exports)
of $239 million from wood-based industries accounted for 9.8 percent
of Alberta's manufacturing seetor. Similarly, Alberta's wood industry
provided 13.6 percent ef the employment and 13.0 percent of the
salaries and wages compared with the total proviacigl manufacturing
industries in 1972 (Table 1-3). Ffor all Canada, wood-based industries
provided slightly less of the employment at 13.3 percent, and more of
salaries and wages at 14.2 percent.

A further aspect of the industry in ‘the prOvinﬁe lies in the
lTocation of mills. These locations throughout the province are 1n
areas where there 1s little other industry. In such industrial

locations stimulation of the local economies can help to alleviate

regional disparities within the province.

1. Teskey, A.G. & Smyth, J.K., The fconomic Importance of Sawmilling
and Other Primary Wood-Using Industries in Alberta, 1970, Informa® or
Report NOR-X-145 {Canadian forest Service, November, 1975), . 27.
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In general, the utilization rates of Canadian forests are quite
lou.1 A]bert;'has surplus wood fibre in most forests, allowing for
opportunities to expand and develop the industry.2 The theoretical
maximum, given by Teskey and Smyth is six times the size of the industry
operating in 1972.3 Such expansion would dramatically increase its
importance to the Alberta economy.

TABLE I-1 VALUE-ADDED FOR THE FOREST PRODUCTS INDUSTRY AS COMPARED TO
ALL OTHER INDUSTRIES. 1972.

TOTAL ACTIVITY/VALUE

. --%$'000--

INDUSTRY GROUP ALBERTA CANADA

b3 1
WOOD INDUSTRIES 81,848 9.24 1,422,423 5.46
PAPER & ALLIED
INDUSTRIES 30,534 3.44 1,961,576 7.54
SUB TOTAL 112,382 12.68 3,383,999 13.00
ALL OTHER
INDUSTRILS 773,076 81.32 22,630,265 87.00
TOTAL 885,458 100.00 26,014,264  100.00

Source: Statistics Canada, Catalogue Number 31-201P, -203P, -204p,
-205pP, -260P, -207P, -208P.

1. Utilhzatron 1s defrned *n this study as the percentage ~f wood
residues processed 'n*n nulpwood chirs as Arstinct from *the percentace
of standing timber *ransformed 1nto final products.

2. Surplus here refers to excess supply over 1mmediate demand
(industrial capacrty’.

3. Ibid., p. 171, The theore* cal maximum 15 the maximum y'el~ o
the forest resource (the tntal uti1'za* on of the annual a!lowable
cut). Annual Allowable Cut s defined 1n CHAPTIR [1].
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TABLE 1-2 CENSUS VALUE-ADDED IN GOODS PRODUCING INDUSTRIES AND PERCENTAGE
ANALYSIS FOR ALBERTA., 1969 - 1974.

INDUSTRY 1969 1970 1971

$' 000 1 $' 000 1 $' 000 1
FORESTRY 7,028 0.2 8,695 0.3 10,006 0.2
AGR1CWL TURE 555,259  17.2 528,186  15.5 555,943  14.5

OTHER INDUSTRY

COMBINED 2,661,889 82.6 2,861,582 84.2 3,351,479 85.3
GRAND TOTAL 3,224,356 100.0 3,398,453 100.0 3,817,428 100.0
INDBETRY 1972 1973 1974

$' 000 % $' 000 1 $' 000 1
FORESTRY! 12,234 0.3 21,579 0.4 26,362 0.3
AGRICUL TURE 623,905 14.5 1,076,647 17.9 1,284,031 15.1

OTHER INDUSTRY
COMBINED 3,771,952 85.2 4,921,662 81.7 7,190,253 100.0

GRAND TOTAL 3,408,091 100.0 6,019,888 100.0 8,500,646 100.0

Source: Statistics (anada Catalogue Number 61-202, Survey of Production
(Table 5)

1. Forestry data excludes stumpage. As well, this data represents only
logging. 0Other wood i1ndustries were 1ncluded under other industry combined.



Table I-3 EMPLOYMENT IN THE MANUFACTURING INDUSTRIES
CANADA BY INDUSTRY GROUP 1972

OF ALBERTA AND

TOTAL EMPLOYEES TOTAL ACTIVITY BASIS
(NUMBER) SALARTES AND WAGES
(DOLLARS)
INDUSTRY
GROUP ALBERTA % CANADA % W 1 CANADA 1
WO0D
INDUSTRIES 5,717 10.54 102,699 6.13 41,331 9.56 770,902 5.75
PAPER &
ALLIED 1,680 3.09 120,758 7.21 14,897 3.44 1,135,298 8.46
INDUSTRIES

SUB TOTAL 7,397 13.63 223,457 13.34 56,228 13

ALL OTHER
INDUSTRY 46,798 86.37 1,451,362 86.60 377,099 87

.00 1,906,200 14.21

.00 11,499,153 85.79

TOTAL 54,195 100.00 1,674,819 100.00 432,327 100.

00 13,405,353 100.00

Source: Statistics Canada, Cata]ong Number 31-201P,
-205P, -206P, -207P, 208P.

Need for the Study

-203p, -204P,

Utilization of the forest resource commands a substantial volume

of literature on its behalf. Concern n this area stems from botyy socral

and economic pressures. As society becomes aware of ahe mportance of

making the mos*t of our resources, new technology and econohmic forces are

tncreasing the supply of wood fibre through the utilization concept. As

energy sources become derleted, more stress may be pla

alternative.

ced on wood as an
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Projection analyses carried out in the Western Forest Products
Laboratory over the past five years have indicated that by the year
2000, or within 25 years, the total world demand for wood will be in
the order of 4000 million cubic metres(m3).l This value is based on
three primary assumptions:

(1) that historical trends in the use of wood for plywood,

lumber, fibre products and solid products will continue;

(2) that there will be no major erosion of traditional end

uses for wood by metals, synthetic resins, froducts derived
from rocks, sand or dirt, or recycle; and

(3) that use of wood for fuel will continue to be approximately

50 percent of total wood cut.

Projections made by Manning and GrinneH,2 predict the demand for
roundwood to grow at an annual rate of 2.2 percent;, and that some of
this increase will be met by the use of wood residues in the pulping
industry. The use of these wood residues is projected to grow at 2
percent a year to 16 percent of all the raw material used.

This quantity of demand projections place increasing stress on
the utilization of our forests. The role of wood chips in light of
these predictions lies in using the resource to its fullest potential.
By insuring efficient use of these chips, and consequent supplies, a
step towards increased utilization may be achieved. This will he

encouraged by a positive attitude towards total forest utilization.

1. Keays, J.L. & Hatton, J.V., "The Implication of Full-Forest
Jtilization on Worldwide Supplies of Wood by Year 2000 ," Pulp and
Paper International, (June 197%), p. 51.

2. Manning, G.H. & Grinnell, H.P., TFforest Resources and Utiliza*1nn
in Canada to the Year 2000, Publ:cation No. 1304, [Department of *he
Environment , Canadian Forestry Service, Ottawa, 1971), p. 2.




Problem

The specific problem of concern in this study lies in the
marketing of wood chips from sawmills to pulpmills in AIbertg, and to
identify any inefficiencies which may restrict utilization. With the
change in attitude t&%ards the forests from one of "inexhaustible
supply” to "necessity for preservation for future generations," the
use of wood residues into the pulping process has increased.1 To ensure
that the full potential of the resource is being achieved, efficient
marketing of these residues is necessary.2 Efficient marketing will
resth in higher economic value for these chips, and, as well will
insure that this new precept is secured.

[t seems apparent that factors such as low concentrated timber
resource, and somewhat inefficient freight systems ;re driving up the
transportation costs and resulting cost of chips to the pu]pmi11.3
Consequently, this reduces the net return back to the sawmiHer.4

Figure -1 shows the Canadian forest industries material balance.
The sawmill residues to pulp production part of the cycle allows
interpretation of the perspective of the problem in Alberta. The
percentage of such residues transferred 15 a significant portion of

the forest products output. [t is greater than lumber shipments, 1n
P

tons, and 1s almost 24 percent of the total cut.

1. Environmental Planning and Engineering Consultants (£PEC)
Consulting western L1mited, The Forest Resource i1n Alberta, [Lirmted
distribution report to tnvironment Conservation Authority, 1972), p. 1.
2. Efficient marketing tends to ensure utilization of waste products
and hence approaches maximum value added.

3. Concentration here refers to the locational characteristics of the
sawmill industry; that i1s, a widely spread industry.

4., Rodger, B., "There's a Boom Coming,” British Columbia Lumberman,
(February 1977}, p. 32.




Fig. I-1 CANADIAN FOREST INDUSTRIES MATERIAL BALANCE -

MILLION TONS PER ANNUM

Total cut 50

Remains in forest e (o)
Lumber operations 24 |
T !
Pulp wood : :2 1
. . I
Sawmil ] residues to Lo — L —
pulp production I |
. . | |
Pulping wastes, dis-
solved and burned : 1 3 - - ——
|
' ¢
Pulp and paper |
shipments | 1 77
' -
: |
Sawmill wastes i T T T T - - ke :7
Lumber shipments 23
Total Recoverable 1 :2

Factors: 100 cu. ft. roundwood = 1.25 tons
1000 fbm = 1.04 tons

1 ton pulp and paper = 0.92 tons fiber

~

Source: Pequegr:', C. (Editor), Waste Recycling 1n Canadian Agriculture,
(Agricultural Economic Pesearch (ouncil of Canada, Conference
Proceedings: "Commercial Uses of Wastes as Anima) Feed," Toronto,
April 24-25, 1975), p. 66.




Objectives and Goals of the Study

The primary objective of this study is to analyze the marketing
of wood chips as to its effect on the utilizatibn of the timber
resource. The specific concern here is the pricing system
incorporated in the marketing of these chips. Two further objectives
are; first, to describe volumes and flows of these sawmill chips, and
secondly, to develop recommendations as to improvements in this
market ing system to incredase the utilization of chips.

The basic problem led to the formulation of the following primary
hypothesis:

The market structure in existance for the procurement

of wood chips 1s inefficient with respect to their

utilization, and therefore restricts the potential

flow of wood chips as input into pulp production.
By testing this hypothesis, the study hopes to establish the relative
efficiency of wood chip flows into the pulping process. Testing of
this hypothesis is done using a descriptive case study approach and
comparative analysis. This deterministic approach was used as
statistical verification of the data was not possible because of

sample size. Ny

Scope

The function of marketing wood chips is that of creating an
economic value from a resource which is otherwise waste. The creation

of such value includes physical change in the resource, phys’cal
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handling and transportation, and various buying and selling activities.
The marketing process results in the utilization of this waste material.
Optimum utilization depends on this process being efficient.

The analysis of wood chip utilization in this study, is limited
to Alberta. The marketing process studied is carried.out within the
boundaries of the province. It is hoped that this study will show
constraints which may be overcome not only 1n Alberta, but in other
areas utilizing waste wood chips.

The following chapter presents {c: economic theory supporting the
analysis. Chapter [I] discusses the forest products industry in
Alberta with a history, resource disposition and description of
current structure. {hapter [V is the methodoloqgy, which describes
data sources and the procedure followed in 1ts procurement. Chapter V¥
1s the case studies and comparative analysis. Chapter VI discusses

conclusions, recommendat ions, and implications of the study.



CHAPTER 11

BASIC CONCEPTS

The purpose of this chapter 1s to discuss the relevant theoretical
concepts which support the analysis 1n this thesis and the basic
elements of 1mperfect market structures and result 'ng pricing
systems.

Industrial organization is a theoretical and empirical study of
how the structure of the organization and conduct of sellers affect
economic performance and economic we1fare.l Figure I1-]1 11lustrates
these relationships beé&een market structure, conduct and performance
and places the theoretical concepts discussed 1n this chapter 1nto

their relative position in the industrial organization scheme,

Market Structure

Market structure 1s defined by Ba'n as; "those characteristics of
the organiza®1on of a market that seem to exercise a s*rateqic inflyence
on the nature of compe*ition and pricing within the market."? The nature
of competitdon and pricing within the market determines *he quality of
the 1ndustry's performance 'n that market.

The major elements of market structure wh'ch affect *he hehgyv or

1. Koch, J./., Industrial Qrganization anrd Prices, ‘tnqlewood 11 ffg,
New Jersey: Prentice-Hall, Tnc., 13747 .77,
2. Bain, J.S., Industrial (Organization, 2rd = <. (New York: ohp

Wiley & Sons Inc., T3REY, p. 7.
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of firms in an industry dro:1

1) Seller Concentration,

2)  Product Differentiaton,

3) Barriers to tntry of New Frrms, -

4) ., Growth Rate of Market Nemand ,

5) “Price tlasticity of Market Demand, and

b} Buyer Concentration.
The first three elements are normally considered to he mre mport ant
as they have 4 more significant effect on conduct and verformance
variables,

Seller concentration s referred to by Rd!n? 4s to whether *he
number of sellers 'n a marke* g one, few, or many ‘monopoly, 1rqopoly,
atomrstic' and *to the relative sizeq of sellers with any rven number,
The degree of seller concentration sign ficantly 1né¢liences *he
Character, 'ntencity  4nd effectiveness of compet 1t 1on amnong sellers,
Caves s*dates *hgae "hrghly concentrated cndiotres are Tike'ly v
perform ;onrly hecause "hey dllncate resources npffacanet

employ ' ng *oo few factorq of Product ton and channel ) ong e many ot

?
" ~
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of general material welfare.“1

,Market performance is best illustrated by efficiency
measurements. Koh]s2 relates two measures of efficiency to market
performance: technical efficiency and economic efficiency. Technical
or operational efficiency concerns the various contributions which
science and technology make toward reducing the costs of resources
necessary to produce the final product. Economic efficiency is
concerned with maintaining the competitive aspects of marketing. Such
a definition, by Kohls, is very broad and is more specifically placed

as allocative efficiency and pricing or exchange efficiency. Bain

states that; "allocative efficiency concerns the amount of scarce
productive resources allocated to producing the industry's
output."3 An optimal allocation would be the output by all firms where
each.productive resource had the same marginal productivity in every

industry. This optimal or ideal allocative efficiency criteria is

illustrated in the competitive model of perféct competimon.4 In this
model long-run average cost equates to long-run marginal cost and to
price.5 The effective profit rate is zero giving ideal allocative

efficiency for the industry. Bain's interpretation of allocative
efficiency and profit rates may be compared with Bressler and

King's6 description of pricing efficiency. This efficiency cond *1on 15

y
1. Bain, J.S., op. cit., p. 372.
2. Kohls, R.L., Marketing of Agricultural Products, 1Ird ed. [New
York: The Macmillan Co., 1967}, p. 9.

3. Bain, J.S., op. cit., p. 374,
4. Ibid., p. 393.
5. The model of perfect competition 1s discussed broef'y later 1n

this chapter.
6. Bressler and King, op. cit., p. 413.
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appraised through contrast of actual prices with ones generated by
some efficiency model, usually associated with the perfectly
competitive norm. Pricing efficiency is considered to be a measure of
how well prices perform their prime function; the guilding of the flow

of resources into production.

Market Structure & Pricing

Scherer1 classifies five basic market structure types that depend
upon the number of sellers and the nature of the product. Figure [1-2
shows these market structures which result in different kinds of
conduct. The specific conduct variable of concern here is pricing.
The observation of pricing systems resulting from certain types of
market structures is a good indicator of market performance when
considered 1n assocrlation with efficiency conditions. This section
concentrates on the imperfectly competitive pricing models of
oligopoly and monopoly and their extensions as applicable to the

marketing of wood chips.

Perfectly Competitive Model

The perfectly competitive model 1s employed as a representation
of the optimimum, a measuring stick against which all other cir-
cumstances and market structures may be compared and 9va1uated.? The
assumption of perfect competition simplifies the analyst's of markets and

permits economists to carry the analysis of market forces to an

equilibrium point,

1 Scherer, F .M., op. c1t., p. 1.

2. Koch, J.v., op. c1t., p. 16,

3. Dooley, Peter (., flementary Price "heory, [New York: Meredith
blishing Co., 1967), p. 66.

c .
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Working from this ideal focal point the analysis of imperfect market
structures through practical case studies reveals that such
imperfect ions retard the movement towards the perfectly competitive

equilibrium position.1

FIGURE 11-2

MARKET STRUCTURE TYPES

Type of Number of Sellers
Product One A Few Many
2
Pure Homogeneous Pure
Homegeneous Monopoly 0ligopoly Competition
Differentiated Pure Differentiated Monopolistic
Product Monopoly 0ligopoly Competition

Source: Scherer, [ .M, op. ¢1

., P 1.

1. The theory of the perfectly competitive model of pricing 1s not
discussed in detarl here. The two preceding references deal with the
theory, as do some of the references at the end of the thesis.

2. Perfect competition s differentiated from pure competition by the
assumption of "perfect 1information". This difference 15 noted by

J.V. Xoch, op. Ccrt., p.o 17,
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Pure Monopoly

A pure monopoly exists when there is only one seller in a given
market. Bain states; "that the single seller has complete control of
the market price at which he sells and may raise it or lower it while
effectively restricting or expanding the amount of product he sells."1

The basic assumptions to the model of pure monopoly are:2

1. A single seller exists in the market for this product;

2. The single seller produces a differentiated product3 for
which there are no ready substitutes (cross-elasticity is
close to zero); and

3. Substantial barriers to entry exist.4

Monopoly equilibrium is attained when profits are maximized.5
Profits are maximized when marginal revenue is equated to marginal
cost. Because the monopolist is a price maker rather than a price
taker his demand curve is downward sloping and at any given quantity
sold, marginal revenue will be less than price because the monopolist
must successfully lower his price in order to sell additional units of
output.6 Graph 11-1 illustrates the monopolist's position in the short

run. Pure profits here are BA per unit, and total pure profits earned

1. Bain, J.S., op. cit., p. 28.

2. Koch, J.v., op. cit., p. 22.

3. Products are differentiated when they are preferred over other
products due to differences in physical characteristics, geographic
location, and/or subjective image. See: Scherer, F.M, op. cit., p. 2.
4. This assumption is critical to the maintenance of monopoly power
in the long run.

5. Dooley, P.C., op. cit., p. 84,

6. Koch, J.V., op. cit., p. 22.
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Source:

Demand Curve

Quantity

GRAPH I1-1

MONOPOLY EQUILIBRIUM

Dooley, P .C , op. cit., p. RS,
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by the monopolist are equal to the area rectangle ACl, Pl, A, B. Such

pure profitsl ordinarily attract the entry of new firms. However since
substantial entry barriers exist, the price-quantity solution in Graph

II-1 is also the long-run solution.

Monopolistic output restriction and monopolistic excess profits
emerge from this form of pricing. The welfare criterion of the
perfectly competitive model is violated under monopoly pricing, and
because of output restriction, a less than optimal (least-cost) scale
and rate of utilization results. Bain states; "that no definite or
unique prediction can be made as to the technical efficiency of the
monopolist as that is influenced by the scale of his operations."2
However, in terms of allocative efficiency, the monopolist violates
pareto-optima]ity.3

Monopoly may also exist in the buying of resources. A resource
market situation in which there is a single buyer of a particular
resource is called one of monopsony.4 Quirk states; "that under a

monopsony with an upward sloping supply curve of the input, price paid

1. Pure profits or economic rent may be simply defined as the residual
excess received by or for a firm's owners, of the sales revenue of the
firm over all costs incurred to earn the revenue. Economic rent can be
viewed largely as a short run ecanomic surplus that a productive factor
can earn because of unexpected demand or supply conditions under pure
competition. Further discussion on economic rent may be found in:
Barlowe, R., lLand Resource Economics, 2nd ed. (Englewood Cliffs, New Jersey:
Prentice-Hall Inc., 13727, p. 1%8.

2. Bain, J.S., op. cit., p. 28

3. The pareto-optimum, a term used by welfare economists, exists when
no one can be made better off without making someone worse off. The
power of the monopolist to change output violates this basic welfare
meaning of maximum material welfare.

4. Lleftwich, R.H., The Price System and Resource Allocation, 3rd ed.
(New York: Holt, Rinehart and Winston, 1966), p. 278.




22

per unit of the input is lower than would be the case under perfect
campetition, and fewer units are hired."1 Graph II-2 illustrates monop-
sony equilibrium. As in the case of monopoly, monopsony leads to a
non-pareto-optimal allocation of resources in the economy. In
equilibrium, the monopsonist does not maximize Gross National Product
(GNP), or total output over the production possibility set but rather
at some point less than optimal. In regards to purchasing wood chips,
the monopsonist reduces the quantity purchased and the price paid for
chips. Gregory states; “"that the extent of this price reduction and
the degree to which monopsonistic power can be effective will depend

primarily on the elasticity of the supply c:urve."2

Oligogo]x

The term oligopoly is typically applied to a market characterized

3 The fundamental nature of this

by the existence of a few large firms.
market form is the high degree of interdependence among the decisions
of the firms, resulting in firms's attempting to predict competitors'
reactions to various decisions. The degree of risk and uncertainty
which stems from this form of market structure, has resulted in the

formation of numerous theories of pricing conduct. Such theories range

from Chamberh’n's4 theory of monopolistic competition to those

l. Quirk, J.P., Intermediate Microeconomics, (Chicago: Science
Research Associates, 19767, p. 264.

2. Gregory, G.R., Forest Resource Economics, (New York: Ronald Press
Co., 1972), p. 370.

3. Koch, J.V., op. cit., p. 267.

4. Chamberlin, T?H.T_The Theory of Monopolistic Competition, (Harvard
University Press, 1948}, Chapter 5.
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of 'open' oligopoly and cost-plus-markup pricing.l
An oligopoly may also exist in a resource market situation.
Oligopsony is described as a resource market in which there are a few

buyers of a particular resource which may or may not be differentiated.?

s

One buyer takes a large enough proportion of the total supply of(fhe

resource to be able to influence the market price of the resource.\\[f

K

there are only a few buyers in an area with many sellers, the thearetica)
effect on price can vary greatly. Gregory states that; "at one extreme
oligopsony could have the same effect as that of monopsony.3 The possibr]-
ity of either collusive oligopsony or development of price leadership,
forcing a similar effect to monopsony, 1s tempered by three facts:
1. The actual effect on price will depend on the elasticity
of both the demand and supply curves for the product in
question.
2. Any oligopsonistic buyer, when considering a price
reduction, would be limited by the knowledge that
other buyers migh* "bid-up" the price to undermine his
position,
3. Since buying price agreements are 11legal there is
little hope of enforcing them. .
The market facing the oligopsonist buy'ng the resource from a
competitive seller would 1nfluence the behavior of the olrgopsonist.

Whether or not the action of arn oligopsonist would depress resource

prices below *hose possible attarned under compe*:* - ye cond1tops

1. The theortes of ol qoonly pricing are not drscussed n detasl
here. for a discussion see: *! ¥och, J.V., op. cit., pp. 2672290, and
11) Leftwich, P op. cit., “hapter 1!

2. leftwich, P |
3. Gregory, H.R.,

cit., p. 278,

’

cat., p. 369,

Bisk



25

depends on the specific case in question. Gregory1 makes reference
to an example of a pulpwood plant, where prices maintained were higher
than under perfectly competitive condittons. The major reason for

this, was to maintain good supply relations.

Other Pricing Structures ‘

It is wmportant to place pricing structures in context becduse
the pricing policy of the pulpmills is critical to the study. Further,
the location of producers and markets with respect to one another, may
induce a pricing structure which is detrimental *o competition. n a

) . 2
discussion on supply areas, Hoover states:
that the locational relations between twn successive
stages of production can be pictured either as a system
of market areas or as a system of supply areas, depending
on whether the earlier or the later stage 1s more concen-
trated. The formation of supply areas s thus analagous
to the formation of market areas.
Hoover states further that, "the share of market or supply areas s
influenced by the advantages of different locations €ar ;rocurement
u3
and processing and by the structure of transfer cos's. Such market
or supply areas normally result 1in some type of pricing structure.
The following text discusses pricing structures arising from *he
problem of competiton aver distance, and loaks at *herr effects upon

the compettive nature of croducers opera® 'ng w b n <uch geagra;h - o

market areas.

1. Ibid., p. 369.

2. Hoover, t.M., The Location of fconomic Act v *v, ‘New York:
McGraw-H111, Inc., 1947V, . A1. 7 77

3. Ibid., p. b5,




26

Uniform Prace or Postage Stamp System: Under this system, a
uniform delivered price 1S charged to every buyer, regardless of
distance from the productton source. The producer absorbs the higher
freight costs on shipments to customers near 1ts plant, The uniform
price may exceed the freight costs to close customers and the producer
collects what s called phantom frerght. for the market sttuyation 1n
the purchase of wood chips, the buyer would absorb the higher freight
costs through purchases from near mills  whose transport costs are
less. Such a strategy discriminates 1n favor of distant customers.
This type of system 15 used mostly with commodities whose value '
high relative tn transport costs and alsc for 1tems whose price 15
nationally advertised and thereftore must be kept uniform,

Uniform t.0.B. Mill Pracang: A mold proce s set at which
customers may buy, payrng their own freight bills, or, 1¢ delivery by
the producer s preferred, the actual charges for transportation from
the producing rm>1' *o the buyer's destinat nn will he added ontao thy
mi1l price. [f each mi11l adheres * ~tg P O R, m2 1 nracing poloiy,
neither can sell »n the other's territory,  That s, assum'ng the qare
transport costs, at a pornt half-way between two producers there w'!l
be equal advantage. As the distance ge'* ‘es55 for one relative *~ *he
other, we nbserve a terr:*cory 1n wh ch *ha* part cular crodacer Pas ar
advantage.

FaU.B M TV Prcing, Tnsysterat e Trscrimngtan Theongh Freeghs

Absorptror:  "hes anvnlves underc ttng ot srices Dy ahsorhing the
freight cos*s.  Thos recyl*s 'nouncertdarnty a5 to how low d o rice Lt
be quoted e w'n territory and consequent’'y car aLse 3 hreak down r

oligopoly d s ; ' ne,
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Basing Point Praicing:  Basing point pricing 1s used most
frequently by olrqopolists selling physically standardized products
whose transportation costs dare high relative to product value and
whose marqginal product von cost s low relative to unt*t cost. Foch
states that | "basing pornt pricing usually mmplies a pricing system by
which the delivered price pard by the purchaser 15 the qum of some
mll oproce plus frerght costa from some hasng potnt o the customer "
The mill proce s the free on board (F .0 R.) price at the mill locat on.
The first type 's the Single Basing Point system. In *his system, one
product ron pornt s accepted by common consent a4 the bastng o nt |
and a'l prices are quoted as the announced m1! proce 4t that oont

"usuallv rn 1Y o destination., Wha' 1y Shseryed 19 *that

plus freight
freight charges are quoted reqgardless of the actual sh iy ng potn*t or
actual freiqgh*t charqges shserved hy the cepller., “he second tyre n the
Multiple Basing Point syster.  Here more than one producing =0 g
des1gnat ed ,1«‘1 Das g perert and the delyered prcce qunted o gy
grven customer reflects the Towest gppliceh’e haging pocer crcce e
frerght to gestengtcar, The nccdence of chantam frecaht o e !
here, as ' s qarned orly by non-hyge =1l

:n ([\ﬂ(]"’f"!(;‘ Nas g 0T nt DECCO NG WO ke rG T me et e ey g

neredses prtoe rogcdrty e the market | Thog qycter b e e

espectally *re orngle s tng TNt qyter o o gy ey Net -

t}or\ CSoregtr sttt ooy e R ML AN v‘p,’ e 4 o [0 T Tyt et e ¢

Q.03 0n crabTes Wk o r e gttt ra s T gt G, e e
v

developedt, Thec oG cygter e at e L ey ret oo

Al b EANE!

1. Foch Ty
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uncertainty, thus avording price compettion,

.

conduc? and

Mterrelatitonsh ps of market structure,
‘mance hel: o explainr the economic hehavior ot tyrms anoan
ry.  Thes otady Tooks a4t the tmportance of pracing polacies and
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17,000 square miles are "0" areas, upon which agricultural development
is permitted, and 2,000 square miles each are Metis colonies, wilderness
areas, and other areas. Figure II11-2 shows the permanent forest lands,

existing agreement areas, large sawmill centres, and pulpmills.

Timber Disposition

"Timber cutting rights were first sold in Alberta in the 1880's.
From that time until May 1, 1966, the basic method of timber disposal

nl [t was found

had been to sell Timber Licences to the highest bidder.
that, "the policy of selling licences to the highest bidder, regardless
of other licencees and investments adjacent to the timber being sold,
resulted in unreasonable overbids and operating costs for many timber

licencees."2

Withoﬁt the security of long term supply it was difficult,
if not impossible to get the forest products industry to make the
large capital investments necessary to develop remote areas. In order
to ensure a sustained yield of forest products as a bas's for permanent
industries and communities, the provincial government implemented the
quota system of timber disposal on April 12, 1965, with an amendment
to the fForests Act 1961.?

Certain rights over crown timber may be **ained in Alberta by
acquiring one of the following:
1. Forest Management Agreement

2. Timber Quotas

3. Timber Permits
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i. Forest Management Agreements are entered into only when the
applicant agrees to construct a pulpmill, plywood plant, or some other
large capital facility to process the fibre resource from an agreement
area. At the present time, there are five active Forest Management
Agreements in Alberta. They are held by North Canadian Forest
Industries Limited, who operate a large studmill, planermill, and
plywood plant near Grande Prairie; Proctor and Gamble Cellulose
Limited, who are presentty operating a large pulpmill near Grande
Prairie; North Western Pulp and Power Limited, who are operating a
pulpmill and studmill at Hinton; Simpson Timber Company, who are op-
erating a large sawmill at Whitecourt and North Canadian Forest
Industries who operate a studmill at Hines Creek. FEach Forest
Management Agreement provides almost exclusive harvesting rights over
extensive areas of commercial timber to agreement P', at specified
dues rates and under specific conditions. For®€st Management
Agreements are twenty year renewable based on adequate management
performance, and in all cases, the holder of the agreement is required
to manage his property on the basis of sustaining t:we yield or flow of
production indefinitely into the future, and the agreement holder is
required to reforest cut areas.

2. Timber Quotas: The Department of Energy and Natural Resources
undertakes to establish the amount which may be cut annually on a
sustained yield basis for each of its forest management units, where

sawt imber is available for cutting in commercial quantity from

permanent forest land. A quota authorizing a proportion of approved
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annual production may then be offered for competitive sale at public
auction. Bids are received in units of one hundred dollars, and the
highest bidder receives the quota.1 Quota holders include those op-
erating for the commercial production of plywood, Tumber, posts, and
poles. The quota holder must then apply for timber licences which
permit him to cut his quota. Timber quotas are on a twenty year,
renewable basis.

3. Timber Permits are short term dispositions whicﬁ convey no long
term right beyond the authority to cut a specific stand of timber.2
Permits are generally issued to authorize small non-commercial operations
by private individuals for terms of one year. [f applications for
permits exceed the available supply, a lottery is used to select the

applicant who will receive the permit.

Industry Development

A brief historical account of Alberta's forest industry is given by
Teskey and Smyth.3 Control of natural resources was not given to the
province until 1930, before which it was managed by the Dominion Forest
Service. Prior to the Canadian Pacific.iai]ways in 1885, the fur trade
héd been the basis of econamic activity. Railroad construction and
settlement of the prairies provided a demand for railway ties, timbers,
and lumber. Sawmilling grew rapidly from 1900 until the 30's. Because
of major markets in Calgary and tdmonton, sawmilling was concentrated

near these two centres.
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In 1954 the first large kraft pulpmill was opened at Hinton (North
Western Pulp and Power Limited). Since then a few large sawmills have
been built, catering primarily to the export market in the United
States. During the same period, plywo;d manufacturing, fireboard and
pressure treating industries developed, as did the numerous small

sawnills. In 1973 a second large kraft pulpmill started production

(Proctor & Gamble Cellulose Limited).

The Present Industry

Alberta's wood-using industry encompasses both the large, sophis-
ticated plant and ﬁhe small, rudimentary operation. The industry may
be divided into four sections. These are: Sawmills and Planning
mills; Pulp and Allied groups; Veneer and Plywood industry; and the
Wood Preservation industry.

The 222 Alberta sawmills and planing mills operating in 1972
produced 617 ,661 thousand board feet of rough sawn lumber of which
580,969 thousand board feet or 94 percent was planed. As the backbone
of the province's forest products industry, these activities accounted
for 52 percent of gross sales and 54 percent of net sa1es.1 Table II]-1
reveals the concentration of lumber production in Alberta for 1972.
The six largest sawmills in Alberta produced 32.4 percent of the total
lTumber production. SJEh a concentration level (under the four firm
denotation) would be classified as atomistic. It is also observed
that 21.6 percent of the largest mills produce 88.6 percent of the
total lumber production. Conversely 62.4 percent of the smallest

mills accounted for only 2.2 percent of output.

1. 1Ibid., p. 64.
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TABLE I11-1
CONCENTRATION OF LUMBER PRODUCTION

IN ALBERTA, 1972

. Cumulative
Cumulative Cumulative Percent of
No. of Mills PER CENT OF MILLS Total Production
-------------------------- (largest to smallest)----e--aooooocoC T TTL

6 2.8 32.428

9 4.2 41.94]

16 | 7.5 68.060

28 ‘ 13.1 81.757

46 21.6 88.610

59 27.7 93.308

69 32.4 95.906

80 37.6 97.768

85 39.9 97.884

91 42.7 97.990

102 47.9 98.688
130 61.0 99.263
146 68.5 99.406
160 75.1 99.749
179 84.0 ' 99.860
185 86.9 99.868
199 93.4 99.930
213 100.0 100.000

Source: Ibid., p. 33.
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The pulp and allied groups had net sales of nearly 40 million
%o]lars in 1972, ranking second to sawmilling.l Its four firms pro-
duced kraft pulp, fireborad, construction papers, and tall oil. These
products were marketed in a variety of grades, shapes, and sizes both
domestically and internationally. Since the majority of products
produced by the paper and allied industry group are exported outside
Alberta and Canada, the income and employment multipliers generated by
secondary processing industries are necessarily low. This results
because of the lack of value-added on these exports. However, rel-
atively high wages in the industry do generate significant consumption
multipliers in the province.2 Another feature of this section of the
Alberta forest products industry” is that its firms sell primarily in
international markets that are very price competitive. This fact
makes the concentration ratio within Alberta of 100 percent by the
largest four firms somewhat irrelevant and Tﬁsleading.

In 1972 the veneer and plywood industry consisted of three firms.
With gross sales of nearly 21 million dollars, this group produced and
sold 1,169 million square feet/1/6-inch basis (172,000 square metres/l
millimetre basis) of plywood.3 This output is distributed equally
between the three firms. Canadian markets absorbed all the production

with Ontario and Quebec consuming 32 and 30 percent respectively, while
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Alberta consumed 21 percent. The rest of western Canada accounted for
12 percent, and the remaining 6 percent was sold to maritime markets.
There were no exports to other countries.

The wood preservation industry consisted of 7 firms, producing 7
percent of forest industry sales in 1972. A wide range of pressure
treated products are produced primarily for the Alberta market.1 This
market consumed between 79 and 100 percent of each of the product
groups. Remaining western provinces took substantial quantities while
eastern Canada purchased nothing. International sales were limited to

the United States, consuming some 6 percent of the poles and piling,

Wood Chips

The processing of timber into lumber, plywood and veneer results
in the accumulation of residues. Such residues may be processed by
chipping into the secondary product of wood chips. Wood residues are
chipped for various end uses, and have helped to make marginal opera-
tions economically feasible. For the purposes of this study, wood
chips shall be defined as: that residue material which is chipped for
use as raw material input into the bleached kraft pulping process.

Marketing of these wood chips in Alberta is almost exclusively
between sawmills, plywood mills and the two bleached kraft pulpmills
in the province. These chiﬁ@ are substitutes for the pulpmills'
timber stands as wood inputs for pulp. Wood chips are also produced
for other end uses 1n the province, such as chipboard and livestock

bedding, but this is relatively minor,

The specific end use of wood chips requires Sstandardization and
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grading in order for the usable fibre to be secured in the manufac-
turing of pulp.l The size of the chip is related to the quality required
for such end uses. The grading system used by the two bleached kraft
pulpmills in Alberta is the Williams Chip Classification System. It
incorporates the size of chips, moisture content and amount of fines.2
The system's requirements are as follows:
Chips sized by screens: + 1 1/8" (Maximum 10%)
+ 7/8" (Maximum 30%)
+ 5/8" (Maximum 30%)

+ 3/8" (Maximum 20%)

+

°® 3/16" (Maximum 7%)
- 3/16" (Maximum 5%)

The system allows for one percent bark in the load of chips, and one
percent rot. The level of moisture in the chips should be 0.10 percent.
By maintaining high quality chip inputs, pulpmills are able to sustain
the quality of their pulp.

The marketing of any commodity involves physical exchange between
supplier aﬁd purchaser. The exchange is carried out using a measurable
unit of the commodity. Wood chips are normally measured by Rone Dry

Units (BDU,. One BDU is 2400 pounds of wovd dried to zero percent

moisture at 103 degrees Celcrus for 24 hours.3 This widely used

1. Usable Fibre pertains to the amount of fibre 1n the wood chips
which can be processed 1nto pulp. The minimum length of fibre
required s approximately one 1nch.

2. Fines are normally referred to as any foreign material in the
chips.

3. Hanssen, T.R. & Platou, R.S., "Definition of Technical and
Economic Terms and Figures Used 1n the Logs, Wood Chips and Pulp
Trade," FAQ/NORAD SYMPNSTUM ON PRODUCTION, HANDLING, AND TRANSPORT 0f
WOOD CHIPS, (July, 19727, p. 13.
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measure is quite confusing in as much as it is not directly netted to
the fibre content. The fibre content of a unit or number of units
(load) depends upon: type of species, basic density, moisture content,
type of chipper, size of chips and composition of small and large
particles, compaction, method of loading, scantling structure, form of
container, height of container, and care in loading.1

Every pulpmill has a scéle for weighing trucks or rail;ay cars and

drying ovens. A typical! weight card for a truck load can look as follows:

GROSS WEIGHT 58674 pounds

Weight of Car 11204 pounds

Net Chip Weight 47470 pounds
Weight of Sample Before Oven f o After QOven
Gross 6,510 1b. 5,660 1b.
Tara 4,510 1b. 4,510 b.
Sample Weight 2,000 1b, 1,150 1b.

Calculations for the value of the unit are then made:

Or Weight X 0
Wet Weight

Moisture free Percentage

= 1,150 x 100
2,000
= 57.5%
The number of Bone Dry = Net Chip Weight ¥ Mo ctyre free Dprcent
Units X 240 "
= 11.37 BDU

The supplier and the drrver are pa:d dccording to the derved
number of BDU's.
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The transportation of wood chips 1n Alberta is accomplished by
railway or truck. There are four railways in the province: (anadidn
National Railway, Canadran Pacific Railway, Northern Alberta Railway,
and Alberta Natural Resoqurces Railway. A large number of independent
truckers ;re avarlable 1n the province. These modes of transportation
are exercised through both primary forest products and secondary
products. Canadian National Railways supptytnmg wood chips to Hinton
use an 880 series car, which will hold 33 BDU per car. Trucks vary
from 5 to 7 axles and screened trdailers average 28 BDU per load.

Factors affecting the economics of chip transportation are:
compactron, price, and loading and unloading times. The percentage of
compaction affects the cost of transportation. Within normal limits
the greater the amount of compaction, the lower are the costs. The

1
formula used to calculate the amount of compaction °s:

COMPACTION = RDU X 200 ¥ 100

Available C.ub'c Fee'
One hundred percen* compaction 1s defined as one BOU per 200 cub-c
feet of space.

The price of wood chips 1s important xn-C£9 economics of *the'r
transportation.  The price varites with the pulome ] purchas ng *the
chips.  The average price 'n Alberta for 1977 was approx mate’ly

N

2
e
20 dollars per RN g% *he qawmi 11, wood chives are 3 Tow valige, bllky

commodity, dand trarspartatcon costs form g4 larqge portcan of theor vd%r?.

Lo Ibid., oo 17,
2. This frqgure was ontaned from "ndustry sources.
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Loading systems for wood chips 1n Alberta are: the gravity

loading system and the pneumatic loading system. The gravity system }

- — -

utilizes overhead bins or bunkers, and obtains approximately 8%
percent Cmﬂpd(t'nn.l The pneumatic system uses air and blows the chips
Into the container either by moving the container along or by a wig-
wag which moves back dand torth above the container. This system obtains
from 105 to 120 percent rompactmn.1 The unloading of chips cars or
trucks at the pulpm:11 15 achieved with hydraulic Tifts. Piles of
chips are formed and chips are usually handled from here by front end
loader and conveyor belts. Some of the usable fibre may be destroyed
before the ch'ps are loadgd 1nto a vessel! 1n cutting, chipping and

handl1ng.?

Alternatg Uses

Apart from the use of wood chips as an input into pulping, other

1

uses exist. In southern Alberta, chips are used for livestock beddirng.

Small chips not suttable for pulping are used for fue! 'n the steam-
generators 'n the pulpmills and sawmills, Rutlding Products of (anada

use some 7,000 BDI''g of -wood chips 4s 1npu*s 'nto chipboard a* wabamun.

fko Industrres 'r Calgary u*11lize come ch ;s at therr pulopme 1l

1. CthSt?(‘, D-').‘ An Analycg g of “hos Hagndlang on othe fpes b

Columbra Irtercrp 50 Thaoio T e T T e e T Y,
. P

2. Hanssen, T.F. & 2)gen, 0 OO S A A

LI
2. Thigs frgure wes htatned through corregr cagecce Wt fne cortary.,
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Research 15 being carried out to expand the use ot wood chips as
well as to 1ncredase the productivity of the torest resource. Such
uses range from trlling old strip mines to a source of fuel for the

1 €
future. wuch uses tncrease the marketability of wood restdues and

result 1n the effrcrent use of The ftores' resoyrde.

Industry Trends

R
A study by Pau! . Jones and Assocrates L rmited’ rndrcates some
possihle <hort *erm expanston y“ps tor Alherta’'s tares*t industry.
[

These poss bltlisagy 1nc ude, '

)
1) the Simpsan " mber ’W\y "Alherta)l L imitted (ommitment
in the Whitecort area, and
2) the construct 'non n¢ 4 separate “leached kra®t =+ '! hy P4y
or expansion of *he capdcity at the'r existing mo ') p
Grande Prairie,
It 1s felt that other macor "rr*catyes are urlikely 1n yiew of the

recovery from the recent regoior, The commtment made Ny T migon we !

nerease the product ar A wood chips *hraggh vrte gawr 'l The r

1. Research and re;artc or thege T tarmata qer are 4,40 4n e o
abundance "n the ‘orestry Trrprat re 0 Twe opxams teg o crpon e
v) Neal, AlW., Formaton gr« g v TG geer gl By llee 0 see 8 s Te
(London: Rus ress Gk tmvean TA0AT D TRLeh, T
1) "Wood Thps - key tacl t o rec 3 gt ming and )t e
Industries, "ol .me 1 0 Nurber 100 Noverher 1y, . 14,

2. PauT H. Jores & Aqsncrates | 'mited, foregt ndustry Dese’ peeet
Consultants, Vancouver, B, . Alhertq forpgt Indigtry Deyn' o rent

Prospects, 'Prepares for ftace nf the Deputy Mootorer 4 Uneawable
esources, Alherts Tepgrtment of frera. ind NgtLral Weo roec

December 1977,
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commitment includes plans to construct a large fibre processing plant
.which will induce the use of residues. P&G's plans would also require
additional wood fibre inputs from residues as well as from forest
areas.

In view of the use of wood residue chips as presented in Chapter
vV, it would éppear there is a favorable level of profit to be earned.
The expansion of P&G's mill, along with the Simpson -develc:ments,
places an increased demand on the resource. This is offse- -, *he
fact that there is a large net annual surplus of coniferous * mber 'n
Alberta. This annual surplus is estimated at 215,715,000 cut teet
of coniferous timber.1 The result of this surplus is that there
not fhat much pressure exerted on the forest products industry
fncrease utilization. These short term expansion plans could easily
bg supported by such a surplus. However, Jones makes an interesting
comment in view of this study in that, "or'y one forest, Grande

Prairie, is totally over-committed although other forests have

individual units which are over-committed."2 Such over-commitment

places additional pressure on the resource. [t could, as well, possibly

account for some of P&G's large wood chip purchases from sawmills and
plywood and veneer mills.
The major trends in Alberta's forestry sector are expressed by

Jones.3

1. Ibid., p. 24. e
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They are as follows;

a) the declining number of small sawmills coupled with
an increase in the number of large, high productivity
and low manpower mills;

b) a decline in the workforce;

¢) increasing amounts of woad chip supplies;

d) better utilization of the resource in the woods and
high recoveries of wood fibre at the sawmills; and

e) a general improvement in transportation facilities,
especially for roads and trucking.

The implications which these trends have for the industry lie
primarily in the utilization of the forest resource. The increase }n
the larger mills will have adverse effects on local economies due to
specialized labor requirements, but will provide increased efficiency
and possibly residue chipping facilities. Better utilization of the
resource would result from this increase in efficiency. The use of
current technology in the recovery of lumber and veneer from the
forest would provide a further impetus for increased utilization as
larger mills can afford to use these new developments. Improvements
in infrastructure will provide better channels through which the
physical marketing of wood chips can occur. The report by Jones
expresses that; "the impact of these major trends is a steadily
reducing surplus of available timber between existing commitments and
a relatively fixed level of annual allowable cuts for each forest."1
In view of these trends and the findings in this study 1t is important
to ensure long run planning for a forest area's best use 1n terms of
efficiency anc¢ uejgdded. The pressure on the efficient productive

use of forests is matched with pressure on the preservatiomsipr

recreatibnal use as well.

1. Ibid., p. 40.
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The results of this study indicate a general treng of an increase
in wood residues by the forest products industry in Alberta. A mill
residue survey by G. E. Styan1 indicates that Alberta mills used only
40 percent of their residue for the higher value end product pulp. The
study by Jones2 estimated that approximately one-half of solid wastes
from sawmills found a‘mafket in local pulpmills as chips. Table III-2
shows the residue utilization for British Columbia and Alberta sawmills.

Table 111-2. Residue Utilization for Sawmills
and Veneer Mills

MILLS NUMBER ANNUAL CHIPPABLE SAWDUST AND
PRODUCTION MATERIAL SHAVINGS
(ton/yr.) (ton/yr.)
Veneer 10 3,000 MM 231,000 not significant
sq.ft.(1/8") 74% pulping
13% board
12% hog fuel
1% disposal
Sawmills 73 4,390 MM fbm 3,187,000 1,844,000
93X pulping 19% pulping
1% board 15% hog fuel

6% disposal 1% bedding
65% disposal

Alberta 8 sawmills 213 MM fbm 154,000 100,000
1 veneer +260 MM 66% pulping 5% bedding
sq.ft.(1/8") °~ 9% board 95% disposal
25% disposal
British 65 gawmills 4,177 MM fbm 3,264,000 1,744,000
Columbia 9 veneer +2,740 MM 93% pulping 20% pulping
sq.ft.(1/8") 2% board 1% board

1% hog fuel 16% hog fuel
41 disposal 63% disposal

Source: Styan, G.E., op. cit., p. 7.

1. Styan, G.E., Mill Residue Survey faqr Western Canada. Information
Report VP-X-168, [Fisheries and tnvironment Canada, Western Forest
Products Laboratory, Vancouver, British Columbia, April 1977).

2. Paul, H. Jones and Associates Limited, op. cit., p. 39.
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Alberta mills show a 25 percent disposal or wastage of chippable
material and 9% percent disposal of sawdust and shavings. This
disposal is burned or used as landfill. Jones states that, "a
relatively high proportion of Alberta's wood fibre is wasted because

of 1) too little integration, and 2) transportation systems and

) e

infrastructure preve:ﬁd*fns being delivered to points of
. £ .‘ “‘£

use."! , S .

1. Ibid., p. 39.



CHAPTER 1V
SURVEY METHODS

This chapter presents the methodology incorporated in collecting
data for this thesis. It includes all areas from which information
was collected.

The data collected for this study are used in the primary
analysis in Chapter V. The analysis is carried out using a descriptive
case-study approach. The market structure within which the wood chips
are marketed is of concern as it determines the pricing policy of the
pulpmills. The geographic location of sawmills, the costs of
transportation, and the resulting price affects the utilizatibn of

wood chips. This method of analysis describes such relationships

which exist in the marketing of wood chips in Alserta.

Questionnaires

A questionnaire was set up to procure the primary data for this
analysis. The questions were organized to obtain both numerical data
and an understanding of each producer's situation.1 [t was kept as
short as possible to minimize inconvenience to the sawmill and plywood
mill's operations, allowing the greatest chance for response. The

questionnaire received the endorsement of Mr. Arden Rytz, Secretary-

Manager of the Alberta Forest Products Association.2

1. A copy of the questionnaire and the covering letter is contained
in Appendix A.
2. A copy of Mr. Arden Rytz's letter is contained in Appendix B.

48
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In October 1976, the questionnaire was mailed out to 27 mﬂls.l
The majority of these were sawmills with the remainder being plywood
mills. The questionnaire was sent to all mills producing more than
five million board feet of lumber annually as it was felt that economies
of scale resulted in economically infeasible chipping operations from
mills smaller than in this sample. As well, no smaller mills were
known to supply chips. Two weeks after the initial questionnaire was
sent out a follow-up letter was mailed.

The response to the questionnaire is presented in Table IV-1. Of
the questionnaires sent out, one was retu;ﬁed unopened and three were
returned unanswered.z This reduced the effective mailout sample of 23.
The total number of questionnaires returned, usable, was 16, giv?ng a
response rate of 70 percent.

TABLE IV-1
QUESTIONNAIRE RESPONSE

Number
Total Questionnaires Mailed 27
Questionnaire Returned Unopened - 1
Questionnaires Returned Unanswered 3
Questionnaires Returned Answered 16
Total Usable Questionnaires 16

1. The location and size of mills for the study was obtained from:
Teskey, A.G. & Smyth, J.H., A Directory of Primary Wood-Using Industries
in West-Central Canada, 1973, Information Report NOR-X-83, [Northern
rorest Research Centre, Edmonton, May, 1974).

2. These resulted because the firms had gone out of business.
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Results were tadulated and the responses to each question were
compared.l Comparisons were made on a per unit (Bone Dry Unit) Basis
in order to establish an average response. Any information on §ues-
tionnaires which was incomplete or inconsistent with other mills, was
corrected by contact with the mill. This insured consistency for all
answers.

The bias in the answers was tested by observation of the size of
mills answering the questionnaires. Of the mills returning the
questionnaire, the average yearly production was 24.34 million board
feet. Of those not returning the quesitonnaire the average yearly
production was 9.97 million board feet. The information collected was
therefore obtained from the largest mills in the province which produce
a large portion of those chips marketed in Alberta.

The data collected were viewed in light of a number of discussions
.with producers which served as a check on the reliability of the
results. These interviews also provided some insight into the forest

products industry's views on wood residue utilization.

Other Sources

)
A large part of the data on transportation cost was obtained

thrbugh the Alberta Government's Department of Transportation in
Edmonton. These include rail freight rate and truck operating cost
estimates.

Other contacts were made through letters and over the phone,

providing further information and feedback.

1. Tabulation of results and other calculations are given in Chapter V.

’



CHAPTER V

CASE _STUDIES: COMPARATIVE ANALYSIS

The direct goals for a marketing system are 1) to provide
efficient and economical services and ownership transfers in the
movement of commodities from producer to consumer, an 2) to provide an
effective and efficient price-making mecham's'm.1 Such goals help our
economic system to approach more efficient levels of operation. In
the case of wood chips, efficiency depends upon the pricing structure
used by the pulp mills. This chapter purports to explain the
efficiency of current pricing policies with respect to wood chip

utilization.

CASE ONE: PROCTOR AND GAMBLE CELLULOSE LIMITED

Proctor and Gamble Cellulose Limited (P&G), located ten miles south
south east of Grande Prairie, began production in August, 1973. P&G
operate under a Forest Management Agreement with the province, and the
current net annual allowable cut (AAC) from their forest area is
estimated at 488,000 cords.2 Primary product is bleached kraft pulp
of which 260,000 tons are produced annually. The company also produces
several thousand tons of secondary or by-products such as tall oil and

a1

turpentine.

1. Bressler, R. G. & King, R. A., Markets, Prices and Interregional
Trade, (John Wiley & Sons, Inc., 1370), p. vii.

2. |his value reflects the level required to provide a continuous
flow of products under a sustained yield policy (Chapter 111). This
estimate was obtained from the Department of Alberta Energy and
Na;ural Resources for the 1976-77 year. It is equivalent to 4.15 X
10° cubic feet of solid wood.

’
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At the outset of production, the company depended mainly on the
harvest of its forest management agreement area to supply wood fibre,
with approximately 10 percent of this input purchased from sawmill
residues. Since initial production, the sources of wood fibre inputs
has changed to 50 percent from forest management agreement areas, and
50 percent from sawmill chips of other companies. The rationality of
this change is assumed to be a result of two factors: 1) the increase
in productive capacity of the pulpmill, which requires larger volumes
of fibre inputs; and 2) the increasing economic viability of wood
residue use from sawmills, and a change in attitude towards resource
utilization.

Table V-1 summarizes the flows, volumes, and costs of wood chip
purchases by P&G.1 Sawmills and plywood mills supplying chips were
obtained from a questionnaire, and are numbered to respect the
confidentiality of the information.2 The volume of wood chips produced
by the six mills .in the sample, totals 169,659 Bone Dry Units (BDU)
annually and represents 67.86 percent of PAG's annual purchases of
250,000 BDU. The remaining 80,341 BDU of chips is accounted for from

-
Alberta mills not answering the questionnaire, and wood chip purchases

from British Columbia.3

1. See Chapter IV for dgscription of data procurement.

2. A1l figures in Table V-1 have been treated by adding or
subtracting a dummy value to each variable so that mills can not be
identified. The dummy value in each case was selected so that
important variables are unbiased estimates of true values. For
example, transport costs per BDU are unbiased estimates of real
transport costs.

3. The response rate from the questionnaires as reported in Chapter
IV was approximately 70 percent, and provided information from the
larger mills. The questionnaire was conducted under the assumption
that Alberta wa% a closed market with respect to wood chips and
therefore did not include mills in British Columbia, however; chips
were purchased from British Columbia during the period of the study.

’
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The quantities of chips supplied to P&G varied per sawmill from
8,000 to 70,000 BDU annually, and dveraged 28,277 BDU. The output of
wood chips per thousand foot board measure (MFBM) from these mills
ranged from 0.30 to 0.70, and increased directly with greater chip
output for each mill. The differences in chipper types, log sizes,
and lumber products in mill production could possibly account for some
of the variation.

The pricing system effected by P&G 1s based on payment for wood
chips at the sawmill (F.0.B. sawmill). The price paid to the supplier
plus the freight costs of the chips is a raw material wood fibre input
cost to the pulpmill. The price is selected so that the overall level
of cost encourages the use of‘residues, but cost 1s not dependent upon
distance from mills because of uniform pricing. Graph V-1 reflects
the price paid per BDU of wood chips to suppliers at various
distances. The observed relationship between F.0.B. price and distance
to P&G is constant or uniform. The prices paid to wood chips
suppliers are established under a contract, which contain some
provision for inflationary pressures on suppliers' costs.1

A1l of the wood chips purchased by P&G are transported by truck.

Table V-1 summarizes the distances and costs of hauling chips by
truck.2 The average number of BDU per load was 2%. Because of the

specialized type of trailer required for chips, there 15 no back-haul,

1. According to fFred McDougal, Deputy Minister, Renewable Resources,
Alberta Department of Energy and Natural Resources, "Chip prices 1in
Alberta are geared under the contracts, to move dannually with the
inflation." This was noted in an article by Bill Roger, There's a

Boom Comin?, B.C. Lumberman, (February, 1977), p. 32.
. ariable and fixed costs for trucks were obtained from; Ashtakala,
Dr. Bala, Alberta Road User Costs: Update 1976, (Alberta Transport®,

Transportation PTanning and Research, January, 1977). See Appendix C
for calculations and assumptions.
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which 1ncreases transport costs. . Fixed costs remained constant for
long and short hauls while variable costs per mile were 19.4 percent
higher for short hauls. A terminal cost of one dollar and thirty
cents per BOU was assumed for loading and’ unloading. The per unit
transport costs were predictably lower for short hauls and varied with

-
respect to both distance and quantity of chips.

Graph V-2 plots transfer costs per BDU against distance of haul
(return). Transport costs 1ncrease with distance at 4 constant rate.
The transport costs for truck mode were extrapolated to approximate a
break-even distance for wood chips supplied to P&G. The bredk-even

distance shown on Graph V-2, 1s 592 miles return trip. “his value was

obtained by using values from Table V-1 and calculating transport costs
for return distances des1r9d.1 Industry sources approximdte the cost
per BOU of ch'ps from company timber at 32.00 dollars. The return trip
cost for 592 - les 15 18.00 dollars per BOU. Graph V-1 shows a price
of 20.00 dollars per BDU freight-on-board (F.0.B.) the sawmill for
m1ls greater than ten one-way miles. Therefore, at a return distance

of 592 mives, the cost of acquiring sawr' ') ch'is equals the cost of

chips from company quo*as.

CASE TWO: NOP™H WEST:EN L P AND POWED LIMITED

North Westerr P.lp and Power L 1m ted 'NWPP) established the frrst
pulpmill 1n the ;rov' nce a* “inton, starting product ion in 1954, NwpP
operate under a forest Management Agreement with the pfovfnce, and ‘*he

current net annual allowable cu* ‘AAC) from their forest area 's

1. For assumpt-ons and calculation of the break-even d1§tance, see
Appendix (.
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estimated at 357,000 umits.l Current annual production (1976-77) of
the mill is 198,000 tons of bleached kraft pulp. Several tons of
by-p'roducfs such ag turpentine and tall oil are produced as well.

When NWPP began production, they obtained most of their wood
‘ fibre inputs from company timber stands. A small port fon was obtained
from wood residues and from private lands. Since initial production,
NWPP has altered its raw material fibre inputs to 77 percent from
tisber stands, 11.23 percent from private land, and 11.23 percent froﬁ
sammill chips.

Table V-2 summarizes the flows, volumes and cost of wood chip
purchases by NWPP. Sawmills supplying chips' were obtained from a
quastionnaire and are numbered to respect the confidentiality of the

2

information.” The volume of wood chips produced by the 4 mills totals
AN

46,180'BDU\annually and represents approximately 90 percent of NWPP's
annual ﬁurchases of\ 50,000 BDU. Thirty-four percent of these wood
chips are supplied from the company's sawmill at Hinton. The wood
chips purchased from sammills represent 11.23 percent of the total
445,000 BOU input into the pulpmill. An additional 11.23 percent
comes from private land owners and government land.

The pricing system effected by NWPP is based on payment for wood
chips F.0.B. the sawmill. The price paid to the supplier plus the

freight costs of the chips is the raw material wood fibre input cost

>y

l. As for P&G, this value reflects the leve! required to provide a
cont inuous flow of products under a sustained yield policy (Chapter
HI). The estimate. was obtained from Alberta Energy and Natural,
Resources for the 1976-77 year. This is equivalent to 3.57 x 10
cubic feet of wood.

2. Al1 figures in Table V-2 have been treated by adding or
subtracting a dummy value to each variable so that mills can not be
identifted. The dummy value in each case was selected so that
important variables are unbiased estimates of true values.



59

*wQOJuUR ‘Badjuulp ‘199435 ULEW €21 ‘NEPUNG JS1ddRL O JGyD (PyIJAddny 4 SSIK
AQ pONSST  WND 9/61 ‘1 A4RNURL 9A}1D3,53 34IM PUR PIYS,|QNd 3uR SIIRJ ISIYL |

QILIWIT ¥IMOd ¥ dNd NY3ILSIM HLYON

SLS0D ONY S3WNT0A “SMOT4
SISYHIUNd dIH) QOOM :Z-A 318Vl

qu:ga
oM-2) .
¥0'82 €8°9L 00°vZ O'Y ZLlOL 821 S¢ 000°¢ '
1§76€ S5°(6 0002 IS°6L 2e°¥29 (561 i8¢ et 0s'0 08L°01 L €
. ¥€°0  000°CL 0§ Z
12° € l2°0LL  SL°9L 99’8l 81609 9981 152 €€ 09°0 000'9t ve t
S3¥¥Y1100 e T L AR LR
Liiwdind  3244d LW NGS 350D NG 43d Lljwd|nd PROT 4D W34NW NQ8  WaJrN 43} ddng
% nge 40y  -mMEg ST dyd) S3Ud) O] SI|IN L}®Y 43¢ d3d Inding uojl
43d 31503 sy 350D 804 (e30f  u ey L1ey ngg nding  diy) -dnpoud
1930} 3404 144 Jagquny diyy {enuuy  enuuy
dbeaany

-sued]



60

»

to the pulpmill. The price is selected so thab the cost at the pulp-
mill is identical, regardless of distance. Graph V-3 reflects the
price paid per BDU of wood chips to suppliers at various distance‘s.1
The relationship between F.0.B. price and distan;e illustrates straight-
line pricing; as distance increases, price decreases. 'The F.0.B.
price at the sawmill is determined by‘subtracting the per unit
transport costs form the cost of obtaining one BOU from company timber
stands. At an estimated cost of between 36 to 38 dollars per BDU for
fibre harvested from the company's timber stands, the F.0.B. price at
the sawmmill would be zero when transport costs reached 36 to 38
dollars per BDU.2

Approximately 6 percent of wood chips purchased by NWPP are
transported by track. The remaining 94 percent are transported by
rail. The rail rates per BODU ﬁresented in Table V-2, are published
rates, and therefore may not reflect %Ftua1 costs incurred Qy NWPP in
transport ing wood chips.3 This transpéftation system used by NwPP
utilizes the services of 12 - 880 series rai"!ars, and problems may
arise in turn arouﬁa time with the cars, resulting in delays.4 Sawmills

require one or two cars regularly to load as chips are produced from

L

1. Due go insdfficient data from questionnaires, the graph was
estimated from discussions with NWPP, which revealed a straight-line
system,

2. This estimate was obtained from discussions with NWPP. With
respect to these purchases, section 20 of the Forest Management
Agreement between the Government of Alberta and NWPP (0.C. 1647/68)
states “... if Ahese logs and other forest materials...(c) are offered
for sale to t at other prices competitive with the average costs
experienced the Company in delivering logs or othér forest
materials,... It is therefore evident that there is no obligation to
pay a price in excess of their costs.

3. These rates were effective January 1, 1976 for Canadian National
Railways. They are issued by the Tariff Bureau, Winnipeg. Freight
rates between parties may be negotiated.

4. This information was obtained from 1nd§stry sources.

~
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their operation. Actual costs may vary with the loading method used,
as varying degrees of compaction are obtaim:d.1 - -~
Graph V-4 plots transport cost to distance of haul via rail. The
graph reveals that as distance increases, the cost per BDU increases
but levels off where economies of scale are reached. This general
f1lustration reveals the economies of scale for rail transport over
longer distances; however, for the volumes of chips and distances

recorded in this study, such economies of scale were not evident over

the per BDU truck costs calculated for P&G.

COMPARATIVE ANALYSIS

The two pulpmills in this study face a qimilar market in the
procurement of wood residues for pulp fibre inputs. The differences
lie in the price and transport mechanisms incorporated by each
pulpmill. The two pricing systems employed in the marketing of wood
chips by P& and NWPP are the uniform pricing system and the straight .
line pricing system respectively, This analysis centres around the
use of these systems by the two pulpmills and looks at the marginal
costs and revenues in terms of wood chip utilization.

The collection of data; using questionfiaires, personal interviews,
and published information; resulted in the preceding cases. This
provided the pricing systems in effect and transport costs. Data on

chipping costs for the sawmills were highly variable, and as a

1. Compaction of wood chips in loading is discussed in Chapter 111.
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1 The useability of the data is

result no comparisons were possible.
limited 1n tb&;ﬂt is impossible to derive statistical v~er1f1cations
from the small numbers in the questionnaire. This discussion therefore
serves as deterministic treatment of the data in testing the hypothesis.
Comparisons are based on transport costs and prices, and reflect the
relative efficiency of the two pulpmills with respect to the utilization
of wood chips from sawmill and plywood and veneer mill residues.

Comparison of these two pricing systems is carried out under the
following assumptions. The first is that the pulpmills are profit
maximizers and react predictably to economic conditions, given their
relative degree of market power. The second assumption is that all
chips are of uniform quality, resulting in no distinction or
differentiation of chips apart from the geographic location of the
supplier. The third assumption is that sawmills are price takers to
the extent that they require a minimum price to cover the cost of the
chipping and return on investment. The fourth assumption is that
chipping costs are uniform for each sawmill. Ct}st"estimates from the
questionnaire were so highly variable, that no trend could be
estab]ishéd.

The effect of these pricing systems on"wood chip utilization may

be illustrat%q by the following theoretical concepts. Economic rent

1. The chipping costs receiﬁ‘ from the questionnaires ranged from ,
$0.99 to $16.50 per BOU. A follow up by phone interviews to very high
or low estimators discovered that the mil1's costs were calculated o i
different basis and, in some“gases, were not clearly separated out K.
from other mill costs. ~

e
-
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is defined by Barlowe as “"the surplus of income above the minimum
supply price to bring a factor into production".1 This concept of
rent may be broadened to include any input which earns a surplus.
This surplus is defined by Baumol as “any payment in excess of the
amount necessary to have the input in question suppHed".2 Graph V-5
shows the total resources cost of output y*, as the area under the
marginal cost (MC) curve, Oy* DC. Baumol states that "the shaded
area, CDE is the producer's rent or surplus which goes to the
suppliers of a firm's productive resources".3 This distribution of

of rent forms the basis of this analysis comparing uniform and straight
Tine pricing systems.

Graph V-6 shows how the economic rent may be transferred to
flatten the marginal revenue (MR) curve to a horizontal position.
This transfer of extra-profitability (rent) would {ncrease the
economic break-even distance under the uniform pricing system, and may
alter the straight line pricing system towards a uniform system. This
transfer of economic rent in NWPP's case would depend upon the degree
of rent or surplus obtained from purchased wood chips. The larger the
econamic rent available, the greater the possibilities for transferring

to far mills in terms of transport costs.

1. Barlowe, R., op. cit., p. 158.

2. Baumol, W.J., conom1c Theory and QOperations Analysis, 4th ed.
(Englewood Cliffs, N.J.: Prentice-Hall Inc., 19777, »p. 533,

3. 1bid., p. 595. The area CDE, producer Surplus together with
consumer surplus (on the output s1de) is often taken as the
appropriate maximum in the analysis of wel fare economics and pareto-
optimality (See Chapter I1).
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The transfer of producer surplus or economic rent is subject to
practical limitations. These are 1) the ability of the pulpmill to
alter prices, 2) the capacity of the pulpmill to absorb increased
supplies of wood chips from sawmills brought into the ecoﬂlmic
break-even distance,1 3) the attitudes of sawmillers towards residue
chipping), and 4) the distance from the furthest supplying sawmill to
the next closest potential supplier. This distance may require too
great a price drop to cover transport costs. Such a large price cut
would bring the price level below the marginal cost of producing a
unit of chips. Also, the economics of rail transportation may
restrict a clear cut transfer of rent between mills, in that it is not
as flexible a form of transport as trucking.

Graph V-7 plots distance an; price, illustrating the uniform
pricing structure and the distance chips may be hauled. The marginal
revenue (MR) curve reflects the revenue to the sawmill per BDU of
chips. The marginal cost (MC) curve is the per unit costs of chips to
the sawmills. Xo represents the break-even distance chips will be
transported given the uniform pricing system used by P&G. Under this
system, lowering the price of chips could result in the economic
break-even distance being increased to bring additional chips into
productive use. This is illustrated in Graph V-7 by the dotted lines
and arrows indicating the change in MR and MC curves. Such a

manipulation in price can occur until price equates to the marginal

1. The attitude of the pulpmill purchase as to the reliability of the
supply is a major component here. Further, they can not vary their
own cut quickly either up or down, by 10% within any one year. Larger
changes are possible with at least 1-2 years notice.
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cost of the sawmill. This is reflected by points Py and X] on ‘the
critical and horizontal axis respectively. Equating price to marginal
cost would not occur fully under the present industry system, as the
sawnills require a certain percentage of profit to chip residues. It
does, however, show how price may be altered to affect the increased
product ion and use of wood chips. Such manipulation involves the
transfer of economic rent or producer surplus from near mills to far
mills. This would be a trade-off of revenue for increased utilization.
The forgone revenue (lower price) is transferred to transport costs to
increase the economic break-even distance. This could also be achieved
by transferring some of the profit of the pulpmill, in the form of low
cost raw material inputs, to the far sawmills; thus increasing wood
chip utilization. In view of this, it is apparent that the uniform
pricing system discriminates in favor of distant mills.

Graph V-8 illustrates the straight line pricing system used by
NWPP. MRC is the marginal resource cbst of the wood chip inputs per.
BDU to the pulpmill. It may ‘also be described as the price paid for
chips at the sawmill. The MRC is constant in this case, and equates
to the cost of wood chips per BDU from company timber. Transport
costs (TC) vary directly with distance, and-the marginal cost (MC) and
marginal revenue (MR) curves reflect the per BDU costs and revenues
respectively. MC, as in Graph V-7 is constant, and MR or F.0.B. price
at the sawmill reflects straight line pricing in that price declines
as distance from the pulpmill increases. From Graph V-8, it is
observed that sawmills near the pulpmill enjoy an economic rent from

lTocation. The shaded portion under the marginal revenue curve is the
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economic rent, mich declﬁvgs with. price. Uﬁder this pricing. system,
the econamic rent is not "t‘ransferred from near mills té far mills,
The resuiting break-even distance here is Xo, where MC = MR. A method
of increasing the economic break-even distance is to raise the overall
pr‘lce.’ This price would be restricted by the nr§1nil resource cost
. to the pulpmill in that the highest price will be limited by the
highest cost dﬂch the pulpmill wﬂl be prepared to incur for the wood
fibre mputs. As stgted in the case for NWPP, this cost is the cost
per aw of chips from their forest management area. In this context
‘one might note that if transport costs are reduced, the cost limitations
are less restrictive and hence would result in an extension of the
bré&-even distance.

Graph V-§ and V-10 plot the marginal revenue, marginal costs, and
prices for the two pricing systems. The marginal revenue for chips_ is
‘the same per unit regardless of its source.1 The differences in the two
occur in the price and marginal cost curves. Under uniform pricing,
the marginal cost curve is steeper, revealing that the cost increased
faster than .the flattAer‘ marginal cost curve under straight Tine
pricin)., The slope of the price line reflects the price to distance
relationship for each system. It is the difference in prices which
ths for the marginal costs to the pulpmill, and in turn where the
economic break-even distance 1ies. ~ |

TM rational bcMM the two pricing systems is the profit
miﬂt‘ln .cls of ﬂn wlpills. Graph V-11 plots the price (cost)
v ‘”“ nr..fr- weod residues against the price (cost) per

wz—n -:-‘M -qu-nm recsive the

o
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BOU from comﬂany forest areas. The price Hne' (POPI) is the ligg of
constant expenditure, and r;epresents all combinations of wood chips from
sawmills and company held forest areas wtiich can be purchased fdr a
fixed sum of money. It is in the 1m:eres;t of the profit maximizing
firm to obtain as high a level of production as possible from that
level of expenditure. The production indifference curves (de,;ignated
as 15, 110, 115, and i2g) are defined for the general case, by Baumol

as "a locus of input combinations all of which are capable of producing
the same outpﬁt leve]."luomiml h1.nput combinat tons occur at,lboints of

tangency between a pr”n fndifference curve and a price line.
. .

This geometric represe fon is the optimality rule as stated by
v .

Baumol; “an op'timal'_c)lbination of any two inputs, 1 and J, requires

that the rati;ﬁof 't’heir marginal products be eq‘ual to the ratio of

their pri/ es.'2 This ratio may be represented as R
N S 3

R MP{/MPj = Pi/Pj

r;e EE' on Graph V-11 is the company's expansion path, which
Z::ustrates how the firm's optimal input combinaty)n will vary as the
campany expands expenditure .for wood chip inputs. The price paid for
wood chip mputs by the pulpmills reflects their costs. As profit
maximizers, they will seek the optimality condit#n or point of
tangency as il]us;rated in Graph V-11, As oligopsonists, the
pulpmills are able to effect a certain amount of control on fnput
pricl®’ particularly from .sawmﬂls af;d,plywood and veneer mills.
Their costs-from company forest area wood chips depend upbn( the

efficiency of their harvesting nthods used. Because of this relative
curol on mmt price, thay are dlc to effect 2 d‘%h price and

zl u.g.m. ..l!
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and therefore the slope of thé price Hné. Such control allows the
optimality condition to be met easily and, because of the change in
slope of the price line, allows a greater level of input and hence
greater level of output for' the same expenditure. It is interesting
to note the relative level of wood chip inputs from company forest
areas and from wood residues between P&G and NWPP. They are
approximately 50 to 50 percent even split for P&G and 88 to \J2)percent
for NWPP. The practice of transferring rEht to far mills through

prdcing suggests that greater proportions of wood chips could
be pbrchased. This is ,p accord with observed higher proportions of

wood chips utilized by P&G qsing a uniform pricing system. s e
¥
&
RESULTS W :

>
The pricing systems effected by the two 'pu]pmill‘s“ resulte in> "
different levels of wood chip utilization. The profit-ma.ximizing\;
motives of the pulpmills seeks the optimality rq]e; achieving a
combination of wood chips from company forest areas and from woéd
residues, where the ratio of thefr MP's equals ratio of their priceﬁ.
Other factors such.”as an increased concern for the efficient use of
our resources, and the forest management agree,gnen'ts between the
pulpmills and the province, affect the marketing of wood chips from
sawmill and plywood and veneer mill residues to input as pulp fibre. |
As wood chips are a secondary or by-product of the sawmill
industry, they have @veIOped around the industry structure which
developed from demand for pulp, lumber, and plyuoqd products.’ In

terms of the use of uood chips as inpyt tato pulp, the mirket is an
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011§opsony, with the existance of only a few buyers. The pri‘ng
policies ofi the two pulpmills is a result of this imperfect market
structure. This structure stems from the location of pulpmills,
sawnills and plywood mﬂl‘ with respect to each other.

The primary hypothesis set forth in Chapter I was;

The market strut:ture in existance )
of wood chips is inefficient with FAB

utilization, and therefore restrictil
f¥ow of wood chips as input into pull

. - ." -
This imperfect market str

ults in a certain pricing behavior
of the pulpmills in the + of wood ‘typs from sammills. The
pricing policies 1.r{corpora *Erav'port costs_1involved in wood chip'
procurement, and determine to a very large extent the amount of chips
utilized by the pulpmills. The pricing behavior, or conduct resulting
/fran this imperfect market structure, ‘gfore does have important
1mp11cations on the utilization of thesq(chips. However because of
the nature of thevuﬁﬁ'fﬁs#:gut procuremg\nt, wogd chips from
sammills and plywood and veneer miils compete diyectly with wood chi'ps
| frgm\g;ompany forest areas. As transport costs .and p‘;icing poli'cy
) affe}:t the cost of wood chips per BDU to the pulpmill, they therefore
determine the competitiveness of wood chips from sawmill residues with
wood fibre from coq;))any forest areas. This competition is enhanced by
the opposing objectives of pulpmills and sawmills; that is a low price

¥
and a high priR per BOU of chips respectively.
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The trend, indicated by the data, is that the use of wood .

residues from sawmills, and plywood and veneer mf{lls has‘-increased,
and ihat a uniform pricing system which transfers producer surplus or
economic rent from near mills to far mills, results in a greater
degree of wood chip utﬂi,zation'as fnputs into pulp production, than
the straight line system. This conclusfon {s strengthened by the
relative use of wood chips'i;rom residues by the two pulpmﬂls. Annual
purchases of wood chips were 250 000 BDU for P&G and 50 000 BDU for
NWPP in 1976. These levels of purchaﬁs of wood chips are also
*"¥wfluenced by other factors. These McIu‘ the relative locations of
the pulpmills and sawmills, the altitude of the pulpmills management
towards the procurement of wood chips, and the availability of tid)er.

The paret@doptimality condition as expressed “ﬂltcomb is
where®; "no increase in one commodity can be made without reducing some

other commodity, given resource 1evels."1 This optimum level of output

on society's production frontier, cannot be achieved in on sector.
Total utﬂizgxtion of wood chips alorfe, therefore, cannot echieve a
pcrsto-optimality state. The trend towards fncreased utilization of
wood chips and efficient use of resources is a move towards the
optimum. It also results in an increase in (value added from the

harvest of the forest resource.

i

a_s

The pricing policies of the pulpmﬂ]s and related transport costs do’

restrict the ut1hzat10n of wood ch1ps in Alberta. The combination of

Ry

r 4

1. Whitcomb, D.K., Extermlities and Uelfare, (New York: Columbia
University Press 197¢2), p. as described on page 21,

Chapter 11, this is- the ' socully tﬂnblc Tevel to maximize Innﬂts
to sogtety. This condition is an extension of the mﬂm &finition
with respect to resource uwse and extermalities.

4 L)
' ' L4
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transport costs and pricing determines how far chips may be.transperted.
~

The uniform pricing system discriminates in favor of distant mills by
transferring producer surplus from near mills to far mills. Such
discrimination results in increased economic break-even distance and
cqnsequéntly greater utﬂiz:tion. The straight-line system, which
prices according to cost of chips from con:pany forest areas and
tPaneport costs, is not discriminatory. It does, according to the
data, result in a lower level of wood chip utilization. The pricing
systems evolved from the structure of the market for wood chips, and
they have the greatest éffect s the degree of utilization of wood
chips in this study. The transport costs for rail and truck are
inherent cost in wood chip purchases. The pricing system effected
from these costs, the cost of obtaining wood chips from company. forest‘
areas, and the profit maximizing goals of the pulpmills' provides the

market in which wood chip utilizatior is determined.

(jl



CHAPTER VI
SUMMARY AND CONCLUSION

The speéiﬁc problem of concern in this study wag to look at the
marketing offwnd chips from sawmills to pulpmills in Alberta, and find
where Fm_‘w‘;ficiencies wére to restrict wood chip utilization. i’ze
hypothesis was fowmulated to specific concerns in the marketing of wood
chips gn'chw;ere thought to restrict utilization. Chapter II presented
the ecorromjviveory on which the analysis and study is based. Chapter
I1I discusse# the forest industry in Alberta and some specifics on wood
chips. C“\apter IV presented the methodology used to collect primary
data for the case studies and comparative analysis in Chapter V. Thf;
chapter serves as ,3 summary of the major findings from the study, and
discusses policy ;‘ecmendations in view of these findings. As well,
the need for further research is discussed.

The results of the comparative analysis in Chapter V provided an
affirmative answer to the hypothesis. In view of this restriction of
wood chip utilization by transport costs and pricing policies of the
pulpmills, the general trend ind®™ated is th;t residue use has
increased; most noticeably under the uniform pricing system which
transfers producer surplus from near mills to far mills. This
restriction of utilization is viewed in terms of the percentage of
standing timber transformed into final products. A socially optimum
rate of utilization (pareto-optimum) of wood residues would result in

the forest 'resource obtaining its maximum value-added. The pricing

7 80
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poli;:1es and transport costs regtrict the utilization in terms of
quantity. To reach a pareto-optimum position would require direction

the forest resource toward various end-uses to achieve the maximum
ﬁue-added. The restriction identified in this study does not
necessarily result in a restricted position in terms of value-added.
The results do, however, show how the pricing policies and transport
costs affect the volume and flow of wood residue chips, and other
primary products.

The directive for the end use of the forest resource stems from
costs of acquiring inpets and prices received for sale of products at
various levels in the productive stage. Transport costs affect thé
price of wood chips to the sawmill directly, under the straight-line
system. In terms of what the pulpmill is prepared to pay for the
chips as input, the transport costs affect the distance of haul.
Under the uniform system, near mills subsidize the far mills, enabling
a greater distance of haul. As well, the price is kept at a level
which induces a reasonably stable supply of chips from the sawmills.

N
Policy Recommendations

The present rate of atilization of Alberta's fo\' gts are Yow.
The existance of large surplus timber and the fact tRat only }0'_\
percent of the wood residue matérial is being chipped for pulp places
the industry in a re]at‘lvely. inefficient position. In considering
policy altem?tives for the industry, the results of this study and
overall industry trends are included. The following‘ policy
recommendations ‘are made in view of the study and are intended to

_serve as policy guidelines in the impleméntation of future industry
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devel opment plar;s, both in the short run and long run periods. They
are as follows;.
1. to conduct a comprehensive study on price levels for residue
wood chips, sawlog and pulp log prices,
2. to improve and upgrade existing transportation and infra-
structure facilities, .
3. to look at regional disparities in terms of the forest
products 1ndu<§'>try locations both currently and in the future.
The goal of the study on price levels is to establish a system
- for analyzing the effects of these price levels on utilization of the
forest‘ resource. Such effects as drawing good sa peeler logs
into chip production should be cons’iqered. By analyzing the effects
of price levels on the flow of the resource to various end-uses, it
would be hoped to establish price levels which would result in max i mum
utilization, and quide the flow of the forest resource to end-uses
which maximize value-added. I[f price is set at an artificially high
Tevel, then all of the log is chipped. British Columbia provides a
convenient comparison. The minimum chip price policy in B.C., combined
with a slump in the lumber market, resulted in a tremendous over produc-
tion of chips.' The market structure for wood chips in Alberta is dif-
ferent than in British Columbia, however interference in the market by
setting too high a price floor could have damaging effects in overall
forest utilization to various end-uses. A report by Pearse concluded
that, "a minimum chip price policy should be designed to deal specif-

Wl

1ically where competition 'anong buyers does not occur. The result of

this kind of price policy would be in reducifg problem areas where chip

1. P P.H., TH Rights and Forest Policy in British Columbia,
Vol. 1o, (heport "of Eha WareT LombTos Tos en Foreat Resoveesshinens

Prister, Victoria, 1976). p. 304.

"
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production 1s.damaging to the utilization of the residues and the forest
resource. In view of the imperfect market structure with ‘respect to
wood chip buyers in Alberta, there is little competition. The
differences in utilization rates between the two provinces is a result
of more than just market structure. Other factors such as the
location of sawmills with respect to one another, transportation
facilities, and the large surplus of chips from British Columbia
account for some of the differences. In a more general conclusion,
the report of the Royal Commission on forest resources states, "policy
should be directed toward increasing the demand for chips and
competition among pur&gasers, in the interests of fuller and more
efficient utilization of timber that must otherwise be wasted.“1 A
study on price levels and their effects on the volume of wood residues
utilized, would provide an indication on the direction policies could
be aimed, towards achieving maximum and efficient utilization of the
forest resource. The level where maximum and efficYent utilization is
achieved would depend on economic factors within the specific study
area.

A policy to improve and upgrade existing transportation facilities
would improve the physical marketing channels through which all
products are now marketed. This policy would include studying the
present infrastructure in view of its jmpediment to chip marketir]g*ﬁsynj

well as other products.

a '

The policy recommending a look at regional disparities‘i; a Iang

term one. Though productive incentivas and pricing can facilitate

1. 1Ibid., p. 303.
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efficient resource use, the importance of regional impacts from these

other policies should not be overlooked. The constant overview of
[ Y
regional employment problems, and other disparities, is essential in

i TR

developing equitable and efficient policies in view of overall. s

resource utilization. ,"

Need for Further Research

The need for further research to supplement and complete
information gaps in this study is an on going concern. A study on
alternative ases and their potential impact on the industry would be
beneficial in providing marketing alternatives. A further study may
Took at contract arrangements in the procurement’ of wood chips™ This
is am important factor in setting prices and volume levels The
security which contracts could provide would be important in ma taim‘n;j‘

a long run supply of wood chips from residues. \

~
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ABSTRACT

In recent years, theré has been an increasing demand for more
efficient use of our resources. These demands of conservation;
coupled with the growing needs for forest products, recreation, and
fish and wildlife; have resulted in the concept of utilization
becoming more significant. Further pressure to obtain efficient
levels of resource utilization results from conflicting interests
between various sectors using the forest resource.

Wood trimmings which result from the sawnilling process, have
traditionally been burned as waste. The use of these sawmill residues
as wood fibre :nput into the pulping process, results in a more
efficient use of sawmill timber. There 1s, however, a significant
potential for a greater and more efficient utilization of this
resource. The specific problem in this Study was to ident1fy
Tnefficiencies in the marketing of these wood chips which may
restrict their ytilization.
gThe prima%’}mject1ve of thrs study was to analyse the market ing
of wood chips as to its effect on the utilization of the timber
resource. The specific concern was *o ideniify the pricing systems
incorporated 1n marketing these chips. These objectives were pursued
us1ng a descriptive case study approach and comparative analysis,

The results of *his study revealed tha* transport costs and “*the
pricing policy of *he pulpmills are the major factors restricting

the ut'lizatron of wood chips from sawmills to pulpmills., The

iv



combination of transport costs and.pricing determines how far chips
may be transported, and the consequent degree of utilization from
sawnills located at various distances.

This study also revealed two pricing systems incorporated in
marketing wood chips; uniform pricing and straight-line pricing.
The uniform pricing system resulted in a greater degree of utiliza-
tion of wood chipsg from sawmills. The major implication of this
finding is that the potential for increased utilization exists
through 'mproving the pricing mechanisms to qguide the flow of

resources into efficient end-use products.
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is necessary to first describe the forest products industry. The
impact of Alberta's forest products industry to the economic base is
best measured by value-added. In terms of its contributions to the
province as a whole, the value-added was 112 million dollars or 12.7
percent of the total value-aJZed by the manufacturing industry in
Alberta for 1972 (Table I-1). Its contributiod:for ati.Canada is
similar at 13.0 percent of total value-added. Table [-2 shows
Forestry's contribution to total value-added in goods producing
industries for the years 1969 to 1974. 1t has fluctuated around 0.3
percent. )

Other principal statistics placed wood-based industries in a more
significant position than value-added statistics.l Shipments (exports)
of $239 million from wood-based industries accounted for 9.8 percent
of Alberta's manufacturing seetor. Similarly, Alberta's wood industry
provided 13.6 percent ef the employment and 13.0 percent of the
salaries and wages compared with the total proviacigl manufacturing
industries in 1972 (Table 1-3). Ffor all Canada, wood-based industries
provided slightly less of the employment at 13.3 percent, and more of
salaries and wages at 14.2 percent.

A further aspect of the industry in ‘the prOvinﬁe lies in the
lTocation of mills. These locations throughout the province are 1n
areas where there 1s little other industry. In such industrial

locations stimulation of the local economies can help to alleviate

regional disparities within the province.

1. Teskey, A.G. & Smyth, J.K., The fconomic Importance of Sawmilling
and Other Primary Wood-Using Industries in Alberta, 1970, Informa® or
Report NOR-X-145 {Canadian forest Service, November, 1975), . 27.




o

In general, the utilization rates of Canadian forests are quite
y §
lou.1 Alberta has surplus wood fibre in most forests, allowing for

opportunities to expand and develop the industry.2 The theoretical

maximum, given by Teskey and Smyth is six times the size of the industry

operating in 1972.3 Such expansion would dramatically increase its

importance to the Alberta economy.

TABLE [-1 VALUE-ADDED FOR THE FOREST PRODUCTS INDUSTRY AS COMPARED TO
ALL OTHER INDUSTRIES. 1972,

TOTAL ACTIVITY/VALUE

--$'000--
INDUSTRY GROUP ALBERTA CANADA

b3 1
WOOD INDUSTRIES 81,848 9.24 1,422,423 5.46
PAPER & ALLIED
INDUSTRIES 30,534 3.44 1,961,576 7.54
SUB TOTAL 112,382 12.68 3,383,999 13.00
ALL OTHER
INDUSTRILS 773,076 81.32 22,630,265 87.00
TOTAL 885,458 100.00 26,014,264  100.00

Source: Statistics Canada, Catalogue Number 31-201P, -203P, -204p,
-205pP, -260P, -207P, -208P.

1. Utilhzatron 1s defrned *n this study as the percentage ~f wood
residues processed 'n*n nulpwood chirs as Arstinct from *the percentace
of standing timber *ransformed 1nto final products.

2. Surplus here refers to excess supply over 1mmediate demand
(industrial capacrty’.

3. Ibid., p. 171, The theore* cal maximum 15 the maximum y'el~ o
the forest resource (the tntal uti1'za* on of the annual a!lowable
cut). Annual Allowable Cut s defined 1n CHAPTIR [1].



TABLE 1-2 CENSUS VALUE-ADDED IN GOODS PRODUCING INDUSTRIES AND PERCENTAGE
ANALYSIS FOR ALBERTA., 1969 - 1974.

INDUSTRY 1969 1970 1971

$' 000 1 $' 000 1 $' 000 1
FORESTRY 7,028 0.2 8,695 0.3 10,006 0.2
AGR1CWL TURE 555,259  17.2 528,186  15.5 555,943  14.5

OTHER INDUSTRY

COMBINED 2,661,889 82.6 2,861,582 84.2 3,351,479 85.3
GRAND TOTAL 3,224,356 100.0 3,398,453 100.0 3,817,428 100.0
INDBETRY 1972 1973 1974

$' 000 % $' 000 1 $' 000 1
FORESTRY! 12,234 0.3 21,579 0.4 26,362 0.3
AGRICUL TURE 623,905 14.5 1,076,647 17.9 1,284,031 15.1

OTHER INDUSTRY
COMBINED 3,771,952 85.2 4,921,662 81.7 7,190,253 100.0

GRAND TOTAL 3,408,091 100.0 6,019,888 100.0 8,500,646 100.0

Source: Statistics (anada Catalogue Number 61-202, Survey of Production
(Table 5)

1. Forestry data excludes stumpage. As well, this data represents only
logging. 0Other wood i1ndustries were 1ncluded under other industry combined.



Table I-3 EMPLOYMENT IN THE MANUFACTURING INDUSTRIES OF ALBERTA AND
CANADA BY INDUSTRY GROUP 1972

TOTAL EMPLOYEES

TOTAL ACTIVITY BASIS

(NUMBER) SALARIES AND WAGES
(DOLLARS)

INDUSTRY
GROUP ALBERTA ¢ CANADA % W % CANADA %
w00D
INDUSTRIES 5,717 10.54 102,699 6.13 41,331  9.56 770,902 5.75
PAPER &
ALLIED 1,680 3.09 120,758 7.21 14,897  3.44 1,135,298 8.46
INDUSTRIES

SUB TOTAL 7,397 13.63 223,457 13.

ALL OTHER
INDUSTRY 46,798 86.37 1,451,362 86.

38 56,228 13

60 377,099 87

.00 1,906,200 14.21

.00 11,499,153 85.79

TOTAL 54,195 100.00 1,674,819 100.

00 432,327 100.

00 13,405,353 100.00

Source: Statistics Canada, Cata]odqg
-205P, -206P, -207P, 208P.

Need for the Study

Number 31-201P,

-203p, -204P,

Utilization of the forest resource commands a substantial volume

of literature on its behalf. Concern n this area stems from botyy socral

and economic pressures. As society becomes aware of ahe mportance of

making the mos*t of our resources, new technology and econohmic forces are

tncreasing the supply of wood fibre through the utilization concept. As

energy sources become derleted, more stress may be placed on wood as an

alternative.
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Projection analyses carried out in the Western Forest Products
Laboratory over the past five years have indicated that by the year
2000, or within 25 years, the total world demand for wood will be in
the order of 4000 million cubic metres(m3).l This value is based on
three primary assumptions:

(1) that historical trends in the use of wood for plywood,

lumber, fibre products and solid products will continue;

(2) that there will be no major erosion of traditional end

uses for wood by metals, synthetic resins, froducts derived
from rocks, sand or dirt, or recycle; and

(3) that use of wood for fuel will continue to be approximately

50 percent of total wood cut.

Projections made by Manning and GrinneH,2 predict the demand for
roundwood to grow at an annual rate of 2.2 percent;, and that some of
this increase will be met by the use of wood residues in the pulping
industry. The use of these wood residues is projected to grow at 2
percent a year to 16 percent of all the raw material used.

This quantity of demand projections place increasing stress on
the utilization of our forests. The role of wood chips in light of
these predictions lies in using the resource to its fullest potential.
By insuring efficient use of these chips, and consequent supplies, a
step towards increased utilization may be achieved. This will he

encouraged by a positive attitude towards total forest utilization.

1. Keays, J.L. & Hatton, J.V., "The Implication of Full-Forest
Jtilization on Worldwide Supplies of Wood by Year 2000 ," Pulp and
Paper International, (June 197%), p. 51.

2. Manning, G.H. & Grinnell, H.P., TFforest Resources and Utiliza*1nn
in Canada to the Year 2000, Publ:cation No. 1304, [Department of *he
Environment , Canadian Forestry Service, Ottawa, 1971), p. 2.




Problem

The specific problem of concern in this study lies in the
marketing of wood chips from sawmills to pulpmills in AIbertg, and to
identify any inefficiencies which may restrict utilization. With the
change in attitude t&%ards the forests from one of "inexhaustible
supply” to "necessity for preservation for future generations," the
use of wood residues into the pulping process has increased.1 To ensure
that the full potential of the resource is being achieved, efficient
marketing of these residues is necessary.2 Efficient marketing will
resth in higher economic value for these chips, and, as well will
insure that this new precept is secured.

[t seems apparent that factors such as low concentrated timber
resource, and somewhat inefficient freight systems ;re driving up the
transportation costs and resulting cost of chips to the pu]pmi11.3
Consequently, this reduces the net return back to the sawmiHer.4

Figure -1 shows the Canadian forest industries material balance.
The sawmill residues to pulp production part of the cycle allows
interpretation of the perspective of the problem in Alberta. The
percentage of such residues transferred 15 a significant portion of

the forest products output. [t is greater than lumber shipments, 1n
P

tons, and 1s almost 24 percent of the total cut.

1. Environmental Planning and Engineering Consultants (£PEC)
Consulting western L1mited, The Forest Resource i1n Alberta, [Lirmted
distribution report to tnvironment Conservation Authority, 1972), p. 1.
2. Efficient marketing tends to ensure utilization of waste products
and hence approaches maximum value added.

3. Concentration here refers to the locational characteristics of the
sawmill industry; that i1s, a widely spread industry.

4., Rodger, B., "There's a Boom Coming,” British Columbia Lumberman,
(February 1977}, p. 32.




Fig. I-1 CANADIAN FOREST INDUSTRIES MATERIAL BALANCE -

MILLION TONS PER ANNUM

Total cut 50

. . e mF_—— e e e - *
Remains in forest e (o)
Lumber operations 24 |

T !
Pulp wood : :2 1

. . I
Sawmil ] residues to Lo — L —
pulp production I |

. . | |
Pulping wastes, dis-
solved and burned : 1 3 - —-—-

|
' ¢
Pulp and paper |
shipments | 1 77
' -

: |
Sawmill wastes i T T T T - - ke :7
Lumber shipments 23

Total Recoverable 1 :2

Factors: 100 cu. ft. roundwood = 1.25 tons
1000 fbm = 1.04 tons

1 ton pulp and paper = 0.92 tons fiber

~

Source: Pequegr:', C. (Editor), Waste Recycling 1n Canadian Agriculture,
(Agricultural Economic Pesearch (ouncil of Canada, Conference
Proceedings: "Commercial Uses of Wastes as Anima) Feed," Toronto,
April 24-25, 1975), p. 66.




Objectives and Goals of the Study

The primary objective of this study is to analyze the marketing
of wood chips as to its effect on the utilizatibn of the timber
resource. The specific concern here is the pricing system
incorporated in the marketing of these chips. Two further objectives
are; first, to describe volumes and flows of these sawmill chips, and
secondly, to develop recommendations as to improvements in this
market ing system to incredase the utilization of chips.

The basic problem led to the formulation of the following primary
hypothesis:

The market structure in existance for the procurement

of wood chips 1s inefficient with respect to their

utilization, and therefore restricts the potential

flow of wood chips as input into pulp production.
By testing this hypothesis, the study hopes to establish the relative
efficiency of wood chip flows into the pulping process. Testing of
this hypothesis is done using a descriptive case study approach and
comparative analysis. This deterministic approach was used as
statistical verification of the data was not possible because of

sample size. Ny

Scope

The function of marketing wood chips is that of creating an
economic value from a resource which is otherwise waste. The creation

of such value includes physical change in the resource, phys’cal
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handling and transportation, and various buying and selling activities.
The marketing process results in the utilization of this waste material.
Optimum utilization depends on this process being efficient.

The analysis of wood chip utilization in this study, is limited
to Alberta. The marketing process studied is carried.out within the
boundaries of the province. It is hoped that this study will show
constraints which may be overcome not only 1n Alberta, but in other
areas utilizing waste wood chips.

The following chapter presents {c: economic theory supporting the
analysis. Chapter [I] discusses the forest products industry in
Alberta with a history, resource disposition and description of
current structure. {hapter [V is the methodoloqgy, which describes
data sources and the procedure followed in 1ts procurement. Chapter V¥
1s the case studies and comparative analysis. Chapter VI discusses

conclusions, recommendat ions, and implications of the study.



CHAPTER 11

BASIC CONCEPTS

The purpose of this chapter 1s to discuss the relevant theoretical
concepts which support the analysis 1n this thesis and the basic
elements of 1mperfect market structures and result 'ng pricing
systems.

Industrial organization is a theoretical and empirical study of
how the structure of the organization and conduct of sellers affect
economic performance and economic we1fare.l Figure I1-]1 11lustrates
these relationships beé&een market structure, conduct and performance
and places the theoretical concepts discussed 1n this chapter 1nto

their relative position in the industrial organization scheme,

Market Structure

Market structure 1s defined by Ba'n as; "those characteristics of
the organiza®1on of a market that seem to exercise a s*rateqic inflyence
on the nature of compe*ition and pricing within the market."? "he nature
of competitdon and pricing within the market determines *he quality of

the 1ndustry's performance 'n that market.

The major elements of market structure wh'ch affect *he hehgyv or

1. Koch, J./., Industrial Qrganization anrd Prices, ‘tnqlewood 11 ffg,
New Jersey: Prentice-Hall, Inc., N
2. Bain, J.S., Industrial (Organization, 2rd = <. (New York: ohp

Wiley & Sons Inc., T3REY, p. 7.

11
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BASIC CONDITIONS

SUPPLY
Raw Materials
Technoulogy
Product Durahrlty
Value/Weight
Business Attt des
Unronrzaton

Price tlasticity

Rate of Growth

Substitutes

Market 1ng Type

Purchase Method

Cyclical & Seasonal Character

Source:;

MARKE T STRUCTURE

1

Number of Sellers & Buyers
Product Differentation

Barriers to fntry
Cost Structures
Yertical Integration
Conglomerateness

CONDUCT

Pricing 8ebayvior
Product "*rateqy
Research & Innovat 'on
Advert 151 ng

Legal Tactics

PEREORMANCY

Product "on and Allacar ve
Fffrcrency

Full fmployment
Fqurty

Foch, .V, of.



of firms in an industry dro:1

1) Seller Concentration,

2)  Product Differentiaton,

3) Barriers to tntry of New Frrms, -

4) ., Growth Rate of Market Nemand ,

5) “Price tlasticity of Market Demand, and

b} Buyer Concentration.
The first three elements are normally considered to he mre mport ant
as they have 4 more significant effect on conduct and verformance
vartiables,

Seller concentration s referred to by Rd!n? 4s to whether *he
number of sellers 'n a marke* g one, few, or many ‘monopoly, 1rqopoly,
atomrstic' and *to the relative sizeq of sellers with any rven number,
The degree of seller concentration sign ficantly 1né¢liences *he
Character, 'ntencity  4nd effectiveness of compet 1t 1on amnong sellers,
Caves states *hgr "hrgh'y concentrated snd otrec are Tikey
perform ;oorly RNecgnope "hey allncate recoLrces Tneffoag P IV

employ ng *on few fact o rq of Product ton and channel ) ong e many ot

?
" ~

less concent rated ndLstroes, neentrytion g mpasg,red by a4 ¢ r-

firm concentra® an rat -, TTTNG the oercent g0 Sf an dustry s ey

4

sales accounted for *, +he Crur Teyieng b

The drstinee TN het ween nom, O S R TR At e Perged e
the degree of o nge v vogr e R S S wWhere nomegene.
1. Caves, R., Amerrcan "nt cvr, Tt e, CTTLT et ey

TRy T, - T - . - N ) « FAY

ed., (Englewood “T1F¢  Now Tnron, B T .
2. Bain, J.S., Op. Crtu, L .
3. Caves, R., Ope Crte, oL T
4. Scherer, F.M ndustreal Trecag Thane, g Evidpnce e g
Rand McNally (o!

Sy i - - - - - -
oltlege DubT ohing 7 "T3777 % %
5. Ibid., p. ?

.
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Tty exists, products are pertect subhstitutes. When one product s
prefterred over another due to diffterences 1n phystcal attribut ey,

ancillary services . geoqgraphic locat ron . and or subyectrve tmage,

product drfterent vyt on exigty . Ryain states that "the pxtent 't wh' h

competing product s g marke' are drtterentiated, ntliencpy the

comper "t ave tnterrelat ranche g ot celtar ey e the market o the oo

conduct oand ther market et emyng o'."Z
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of general material welfare.“1

,Market performance is best illustrated by efficiency
measurements. Koh]s2 relates two measures of efficiency to market
performance: technical efficiency and economic efficiency. Technical
or operational efficiency concerns the various contributions which
science and technology make toward reducing the costs of resources
necessary to produce the final product. Economic efficiency is
concerned with maintaining the competitive aspects of marketing. Such
a definition, by Kohls, is very broad and is more specifically placed

as allocative efficiency and pricing or exchange efficiency. Bain

states that; "allocative efficiency concerns the amount of scarce
productive resources allocated to producing the industry's
output."3 An optimal allocation would be the output by all firms where
each.productive resource had the same marginal productivity in every

industry. This optimal or ideal allocative efficiency criteria is

|

illustrated in the competitive model of perfect competimon.4 In this

bt e v,

model long-run average cost equates to long-run marginal cost and to
price.5 The effective profit rate is zero giving ideal allocative

efficiency for the industry. Bain's interpretation of allocative
efficiency and profit rates may be compared with Bressler and

King's6 description of pricing efficiency. This efficiency cond *1on 15

y
1. Bain, J.S., op. cit., p. 372. {
2. Kohls, R.L., Marketing of Agricultural Products, 1Ird ed. [New
York: The Macmillan Co., 1967}, p. 9. l

3. Bain, J.S., op. cit., p. 374,
4. Ibid., p. 393.
5. The model of perfect competition 1s discussed broef'y later 1n

this chapter.
6. Bressler and King, op. cit., p. 413.
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appraised through contrast of actual prices with ones generated by
some efficiency model, usually associated with the perfectly
competitive norm. Pricing efficiency is considered to be a measure of
how well prices perform their prime function; the guilding of the flow

of resources into production.

Market Structure & Pricing

Scherer1 classifies five basic market structure types that depend
upon the number of sellers and the nature of the product. Figure [1-2
shows these market structures which result in different kinds of
conduct. The specific conduct variable of concern here is pricing.
The observation of pricing systems resulting from certain types of
market structures is a good indicator of market performance when
considered 1n assocrlation with efficiency conditions. This section
concentrates on the imperfectly competitive pricing models of
oligopoly and monopoly and their extensions as applicable to the

marketing of wood chips.

Perfectly Competitive Model

The perfectly competitive model 1s employed as a representation
of the optimimum, a measuring stick against which all other cir-
cumstances and market structures may be compared and 9va1uated.? The
assumption of perfect competition simplifies the analyst's of markets and
permits economists to carry the analysis of market forces to an

equilibrium point,

1 Scherer, F .M., op. c1t., p. 1.

2. Koch, J.v., op. c1t., p. 16,

3. Dooley, Peter (., flementary Price "heory, [New York: Meredith
blishing Co., 1967), p. 66.

c .
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Working from this ideal focal point the analysis of imperfect market
structures through practical case studies reveals that such
imperfect ions retard the movement towards the perfectly competitive

equilibrium position.1

FIGURE 11-2

MARKET STRUCTURE TYPES

Type of Number of Sellers
Product One A Few Many
2
Pure Homogeneous Pure
Homegeneous Monopoly 0ligopoly Competition
Differentiated Pure Differentiated Monopolistic
Product Monopoly 0ligopoly Competition

Source: Scherer, [ .M, op. cit., p. 1.

1. The theory of the perfectly competitive model of pricing 1s not
discussed in detarl here. The two preceding references deal with the
theory, as do some of the references at the end of the thesis.

2. Perfect competition s differentiated from pure competition by the
assumption of "perfect 1information". This difference 15 noted by

J.V. Xoch, op. Ccrt., p.o 17,
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Pure Monopoly

A pure monopoly exists when there is only one seller in a given
market. Bain states; "that the single seller has complete control of
the market price at which he sells and may raise it or lower it while
effectively restricting or expanding the amount of product he sells."1

The basic assumptions to the model of pure monopoly are:2

1. A single seller exists in the market for this product;

2. The single seller produces a differentiated product3 for
which there are no ready substitutes (cross-elasticity is
close to zero); and

3. Substantial barriers to entry exist.4

Monopoly equilibrium is attained when profits are maximized.5
Profits are maximized when marginal revenue is equated to marginal
cost. Because the monopolist is a price maker rather than a price
taker his demand curve is downward sloping and at any given quantity
sold, marginal revenue will be less than price because the monopolist
must successfully lower his price in order to sell additional units of
output.6 Graph 11-1 illustrates the monopolist's position in the short

run. Pure profits here are BA per unit, and total pure profits earned

1. Bain, J.S., op. cit., p. 28.

2. Koch, J.v., op. cit., p. 22.

3. Products are differentiated when they are preferred over other
products due to differences in physical characteristics, geographic
location, and/or subjective image. See: Scherer, F.M, op. cit., p. 2.
4. This assumption is critical to the maintenance of monopoly power
in the long run.

5. Dooley, P.C., op. cit., p. 84,

6. Koch, J.V., op. cit., p. 22.



Price

Source:

Revenue Curve

Demand Curve

Quantity

GRAPH I1-1

MONOPOLY EQUILIBRIUM

Dooley, P.C., op. <it., p. A5,

20



21

by the monopolist are equal to the area rectangle ACl, Pl, A, B. Such

pure profitsl ordinarily attract the entry of new firms. However since
substantial entry barriers exist, the price-quantity solution in Graph

II-1 is also the long-run solution.

Monopolistic output restriction and monopolistic excess profits
emerge from this form of pricing. The welfare criterion of the
perfectly competitive model is violated under monopoly pricing, and
because of output restriction, a less than optimal (least-cost) scale
and rate of utilization results. Bain states; "that no definite or
unique prediction can be made as to the technical efficiency of the
monopolist as that is influenced by the scale of his operations."2
However, in terms of allocative efficiency, the monopolist violates
pareto-optima]ity.3

Monopoly may also exist in the buying of resources. A resource
market situation in which there is a single buyer of a particular
resource is called one of monopsony.4 Quirk states; "that under a

monopsony with an upward sloping supply curve of the input, price paid

1. Pure profits or economic rent may be simply defined as the residual
excess received by or for a firm's owners, of the sales revenue of the
firm over all costs incurred to earn the revenue. Economic rent can be
viewed largely as a short run ecanomic surplus that a productive factor
can earn because of unexpected demand or supply conditions under pure
competition. Further discussion on economic rent may be found in:
Barlowe, R., lLand Resource Economics, 2nd ed. (Englewood Cliffs, New Jersey:
Prentice-Hall Inc., 13727, p. 1%8.

2. Bain, J.S., op. cit., p. 28

3. The pareto-optimum, a term used by welfare economists, exists when
no one can be made better off without making someone worse off. The
power of the monopolist to change output violates this basic welfare
meaning of maximum material welfare.

4. Lleftwich, R.H., The Price System and Resource Allocation, 3rd ed.
(New York: Holt, Rinehart and Winston, 1966), p. 278.
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per unit of the input is lower than would be the case under perfect
campetition, and fewer units are hired."1 Graph II-2 illustrates monop-
sony equilibrium. As in the case of monopoly, monopsony leads to a
non-pareto-optimal allocation of resources in the economy. In
equilibrium, the monopsonist does not maximize Gross National Product
(GNP), or total output over the production possibility set but rather
at some point less than optimal. In regards to purchasing wood chips,
the monopsonist reduces the quantity purchased and the price paid for
chips. Gregory states; “"that the extent of this price reduction and
the degree to which monopsonistic power can be effective will depend

primarily on the elasticity of the supply c:urve."2

Oligogo]x

The term oligopoly is typically applied to a market characterized

3 The fundamental nature of this

by the existence of a few large firms.
market form is the high degree of interdependence among the decisions
of the firms, resulting in firms's attempting to predict competitors'
reactions to various decisions. The degree of risk and uncertainty
which stems from this form of market structure, has resulted in the

formation of numerous theories of pricing conduct. Such theories range

from Chamberh’n's4 theory of monopolistic competition to those

l. Quirk, J.P., Intermediate Microeconomics, (Chicago: Science
Research Associates, 19767, p. 264.

2. Gregory, G.R., Forest Resource Economics, (New York: Ronald Press
Co., 1972), p. 370.

3. Koch, J.V., op. cit., p. 267.

4. Chamberlin, T?H.T_The Theory of Monopolistic Competition, (Harvard
University Press, 1948}, Chapter 5.
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of 'open' oligopoly and cost-plus-markup pricing.l
An oligopoly may also exist in a resource market situation.
Oligopsony is described as a resource market in which there are a few

buyers of a particular resource which may or may not be differentiated.?

s

One buyer takes a large enough proportion of the total supply of(fhe

resource to be able to influence the market price of the resource.\\[f

K

there are only a few buyers in an area with many sellers, the thearetica)
effect on price can vary greatly. Gregory states that; "at one extreme
oligopsony could have the same effect as that of monopsony.3 The possibr]-
ity of either collusive oligopsony or development of price leadership,
forcing a similar effect to monopsony, 1s tempered by three facts:
1. The actual effect on price will depend on the elasticity
of both the demand and supply curves for the product in
question.
2. Any oligopsonistic buyer, when considering a price
reduction, would be limited by the knowledge that
other buyers migh* "bid-up" the price to undermine his
position.
3. Since buying price agreements are 11legal there is
little hope of enforcing them. .
The market facing the oligopsonist buy'ng the resource from a
competitive seller would 1nfluence the behavior of the olrgopsonist.

Whether or not the action of arn oligopsonist would depress resource

prices below *those possihle at*tarned under compet**t ye cond1tinng

1. The theortes of olrgopoly pricing are not drscussed 'n detarl
here. For a discussion see: ) ¥och, SN op. catl) ppl 26722905 and
11) Leftwich, P.H. op. cit., Thapter .|

2. Lleftwich, Py on. cit., p. 278,

EIEIE

3. Gregory, H.R., cat., p. 369,
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depends on the specific case in question. Gregory1 makes reference
to an example of a pulpwood plant, where prices maintained were higher
than under perfectly competitive condittons. The major reason for

this, was to maintain good supply relations.

Other Pricing Structures ‘

It is wmportant to place pricing structures in context becduse
the pricing policy of the pulpmills is critical to the study. Further,
the location of producers and markets with respect to one another, may
induce a pricing structure which is detrimental *o competition. n a

) . 2
discussion on supply areas, Hoover states:
that the locational relations between twn successive
stages of production can be pictured either as a system
of market areas or as a system of supply areas, depending
on whether the earlier or the later stage 1s more concen-
trated. The formation of supply areas s thus analagous
to the formation of market areas.
Hoover states further that, "the share of market or supply areas s
influenced by the advantages of different locations €ar ;rocurement
u3
and processing and by the structure of transfer cos's. Such market
or supply areas normally result 1in some type of pricing structure.
The following text discusses pricing structures arising from *he
problem of competiton aver distance, and loaks at *herr effects upon

the compettive nature of croducers opera® 'ng w b n <uch geagra;h - o

market areas.

1. Ibid., p. 369.

2. Hoover, t.M., The Location of fconomic Act v *v, ‘New York:
McGraw-H111, Inc., 1947V, . A1. 7 77

3. Ibid., p. b5,
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Uniform Prace or Postage Stamp System: Under this system, a
uniform delivered price 15 charged to every buyer, regardless of
distance from the productton source. The producer absorbs the higher
freight costs on shipments to customers near 1ts plant, The uniform
price may exceed the freight costs to close customers and the producer
collects what s called phantom frerght. for the market sttuyation 1n
the purchase of wood chips, the buyer would absorb the higher freight
costs through purchases from near mills  whose transport costs are
less. Such a strategy discriminates 1n favor of distant customers.
This type of system 15 used mostly with commodities whose value '
high relative tn transport costs and alsc for 1tems whose price 15
nationally advertised and theretore must be kept uniform,

Uniform t.0.B. Mill Pracang: A mold proce s set at which
customers may buy, payrng their own freight bills, or, 1¢ delivery by
the producer s preferred, the actual charges for transportation from
the producing m>1' *o the buyer's destinat nn wrll he added onto thep
mi1l price. [f each mi11l adheres * ~tg P O R, m2 1 nracing poloiy,
neirther can sell "n the other'< *erritory,  That s assuming the care
transport costs, at a pornt half-way between two producers there w'!l
be equal advantage. As the distance ge'* ‘es55 for one relative *~ *he
other, we nbserve a terr:*cory 1n wh ch *ha* part cular crodacer Pas ar

advantage.

FLUB, Mt Urocongy trsysterat o Thgermngt tan Theaugh freoahe
Absorptror:  "hes anvnlves underc ttng ot srices Dy ahsorhing the
freight cos*s.  Thos recyl*s 'nouncertdarnty a5 to how low d o rice Lt

be quoted e w'n territory and consequent’'y car aLse 3 hreak down r

oligopoly d s ; ' ne,
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Basing Point Praicing:  Basing point pricing 1s used most
frequently by olrqopolists selling physically standardized products
whose transportation costs dare high relative to product value and
whose marqginal product von cost s low relative to unt*t cost. Foch
states that | "basing pornt pricing usually mmplies a pricing system by
which the delivered price pard by the purchaser 15 the qum of some
mll oproce plag frerght costo from some hasng potnt o the customer .’
The mill proce s the free on board (F . 0.R.) price at the mil1 locat o
The first type 's the Single Basing Point system. In *his system, one
product ron pornt s accepted by common consent as the hasing pornt
and a'l prices are quoted as the announced m1! proce 4t that oont

"usuallv rn 1Y o destination., Wha' 1y Shseryed 19 *that

plus freight
freight charges are quoted reqgardless of the actual sh iy ng potn*t or
actual freiqgh*t charqges shserved hy the cepller., “he second tyre n the
Multiple Basing Point syster.  Here more than one producing =0 g
desgnat ed ,1«‘1 Das g perert and the delyered prcce qunted o gy
given custorer reflects the Tawest gpplicahle Saging oot e 0
frerght to dgestngtan, The tncdence gf chantarn fretaght o rpl (et
here, as 't s qa'ned orly by aon-hjqe =1 'q

A

:n ([\ﬂ(]-"f"!(;, T‘d‘;‘r‘(; :\(T'VW‘ SLARNGIIE N} WEe Tk e rg

neredses prtoe rogcdrty e the market | Thog qycter b e e

espeC ally *re oringle Dgotng TNt qygtpe o o re gt ey wer
t}or\ AN rp()’r', teot e e R M AN v‘py’ e ¢+ o [0 T [ RATI coe ¢
Q.03 0n crabTes Wk o r e gttt ra s T gt G, e e

v
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uncertainty, thus avording price compettion,

.

Mterrelationsh ps of market <structure conduct

3

, and
‘mance hel: o explainr the economic hehavior ot tyrms anoan
ry.  Thes otady Tooks a4t the tmportance of pracing polacies and
port cogte oo the gtalizaton ot wood chips from sawmilbls to

pufpmil e on Alhert g0 The ghove Drscussion of market  structures and

*he'r “mpa:st o crctocng s clacey the study nto o perspect tve. Througr

an explangt on economtc behavror, and a3 comp

practrogl
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17,000 square miles are "0" areas, upon which agricultural development
is permitted, and 2,000 square miles each are Metis colonies, wilderness
areas, and other areas. Figure II11-2 shows the permanent forest lands,

existing agreement areas, large sawmill centres, and pulpmills.

Timber Disposition

"Timber cutting rights were first sold in Alberta in the 1880's.
From that time until May 1, 1966, the basic method of timber disposal

had been to sell Timber Licences to the highest bidder."1

It was found
that, "the policy of selling licences to the highest bidder, regardless
of other licencees and investments adjacent to the timber being sold,
resulted in unreasonable overbids and operating costs for many timber

licencees."2

Withoﬁt the security of long term supply it was difficult,
if not impossible to get the forest products industry to make the
large capital investments necessary to develop remote areas. In order
to ensure a sustained yield of forest products as a bas's for permanent
industries and communities, the provincial government implemented the
quota system of timber disposal on April 12, 1965, with an amendment
to the fForests Act 1961.?

Certain rights over crown timber may be **ained in Alberta by
acquiring one of the following:
1. Forest Management Agreement

2. Timber Quotas

3. Timber Permits
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FIGURE III-2
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i. Forest Management Agreements are entered into only when the
applicant agrees to construct a pulpmill, plywood plant, or some other
large capital facility to process the fibre resource from an agreement
area. At the present time, there are five active Forest Management
Agreements in Alberta. They are held by North Canadian Forest
Industries Limited, who operate a large studmill, planermill, and
plywood plant near Grande Prairie; Proctor and Gamble Cellulose
Limited, who are presentty operating a large pulpmill near Grande
Prairie; North Western Pulp and Power Limited, who are operating a
pulpmill and studmill at Hinton; Simpson Timber Company, who are op-
erating a large sawmill at Whitecourt and North Canadian Forest
Industries who operate a studmill at Hines Creek. FEach Forest
Management Agreement provides almost exclusive harvesting rights over
extensive areas of commercial timber to agreement P', at specified
Fo

dues rates and under specific conditions. st Management
Agreements are twenty year renewable based on adequate management
performance, and in all cases, the holder of the agreement is required
to manage his property on the basis of sustaining t:we yield or flow of
production indefinitely into the future, and the agreement holder is
required to reforest cut areas.

2. Timber Quotas: The Department of Energy and Natural Resources
undertakes to establish the amount which may be cut annually on a
sustained yield basis for each of its forest management units, where

sawt imber is available for cutting in commercial quantity from

permanent forest land. A quota authorizing a proportion of approved
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annual production may then be offered for competitive sale at public
auction. Bids are received in units of one hundred dollars, and the
highest bidder receives the quota.1 Quota holders include those op-
erating for the commercial production of plywood, Tumber, posts, and
poles. The quota holder must then apply for timber licences which
permit him to cut his quota. Timber quotas are on a twenty year,
renewable basis.

3. Timber Permits are short term dispositions whicﬁ convey no long
term right beyond the authority to cut a specific stand of timber.2
Permits are generally issued to authorize small non-commercial operations
by private individuals for terms of one year. [f applications for
permits exceed the available supply, a lottery is used to select the

applicant who will receive the permit.

Industry Development

A brief historical account of Alberta's forest industry is given by
Teskey and Smyth.3 Control of natural resources was not given to the
province until 1930, before which it was managed by the Dominion Forest
Service. Prior to the Canadian Pacific.iai]ways in 1885, the fur trade
héd been the basis of econamic activity. Railroad construction and
settlement of the prairies provided a demand for railway ties, timbers,
and lumber. Sawmilling grew rapidly from 1900 until the 30's. Because
of major markets in Calgary and tdmonton, sawmilling was concentrated

near these two centres.

1. Ibid., p
2. 1bid., p
3. Teskey, A.

2.
2.
G
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In 1954 the first large kraft pulpmill was opened at Hinton (North
Western Pulp and Power Limited). Since then a few large sawmills have
been built, catering primarily to the export market in the United
States. During the same period, plywo;d manufacturing, fireboard and
pressure treating industries developed, as did the numerous small

sawnills. In 1973 a second large kraft pulpmill started production

(Proctor & Gamble Cellulose Limited).

The Present Industry

Alberta's wood-using industry encompasses both the large, sophis-
ticated plant and ﬁhe small, rudimentary operation. The industry may
be divided into four sections. These are: Sawmills and Planning
mills; Pulp and Allied groups; Veneer and Plywood industry; and the
Wood Preservation industry.

The 222 Alberta sawmills and planing mills operating in 1972
produced 617 ,661 thousand board feet of rough sawn lumber of which
580,969 thousand board feet or 94 percent was planed. As the backbone
of the province's forest products industry, these activities accounted
for 52 percent of gross sales and 54 percent of net sa1es.1 Table II]-1
reveals the concentration of lumber production in Alberta for 1972.
The six largest sawmills in Alberta produced 32.4 percent of the total
lTumber production. SJEh a concentration level (under the four firm
denotation) would be classified as atomistic. It is also observed
that 21.6 percent of the largest mills produce 88.6 percent of the
total lumber production. Conversely 62.4 percent of the smallest

mills accounted for only 2.2 percent of output.

1. 1Ibid., p. 64.
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TABLE I11-1
CONCENTRATION OF LUMBER PRODUCTION

IN ALBERTA, 1972

. Cumulative
Cumulative Cumulative Percent of
No. of Mills PER CENT OF MILLS Total Production
-------------------------- (Targest to smallest)--we--ea o220

6 2.8 32.428

9 4.2 41.94]

16 | 7.5 68.060

28 ‘ 13.1 81.757

46 21.6 88.610

59 27.7 93.308

69 32.4 95.906

80 37.6 97.768

85 39.9 97.884

91 42.7 97.990

102 47.9 98.688
130 61.0 99.263
146 68.5 99.406
160 75.1 99.749
179 84.0 ' 99.860
185 86.9 99.868
199 93.4 99.930
213 100.0 100.000

Source: Ibid., p. 33.
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The pulp and allied groups had net sales of nearly 40 million
%o]lars in 1972, ranking second to sawmilling.l Its four firms pro-
duced kraft pulp, fireborad, construction papers, and tall oil. These
products were marketed in a variety of grades, shapes, and sizes both
domestically and internationally. Since the majority of products
produced by the paper and allied industry group are exported outside
Alberta and Canada, the income and employment multipliers generated by
secondary processing industries are necessarily low. This results
because of the lack of value-added on these exports. However, rel-
atively high wages in the industry do generate significant consumption
multipliers in the province.2 Another feature of this section of the
Alberta forest products industry” is that its firms sell primarily in
international markets that are very price competitive. This fact
makes the concentration ratio within Alberta of 100 percent by the
largest four firms somewhat irrelevant and Tﬁsleading.

In 1972 the veneer and plywood industry consisted of three firms.
With gross sales of nearly 21 million dollars, this group produced and
sold 1,169 million square feet/1/6-inch basis (172,000 square metres/l
millimetre basis) of plywood.3 This output is distributed equally
between the three firms. Canadian markets absorbed all the production

with Ontario and Quebec consuming 32 and 30 percent respectively, while

1. Ibid., p, 74.
2. Tbid .
3. Ibi d., p 78.
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Alberta consumed 21 percent. The rest of western Canada accounted for
12 percent, and the remaining 6 percent was sold to maritime markets.
There were no exports to other countries.

The wood preservation industry consisted of 7 firms, producing 7
percent of forest industry sales in 1972. A wide range of pressure
treated products are produced primarily for the Alberta market.1 This
market consumed between 79 and 100 percent of each of the product
groups. Remaining western provinces took substantial quantities while
eastern Canada purchased nothing. International sales were limited to

the United States, consuming some 6 percent of the poles and piling,

Wood Chips

The processing of timber into lumber, plywood and veneer results
in the accumulation of residues. Such residues may be processed by
chipping into the secondary product of wood chips. Wood residues are
chipped for various end uses, and have helped to make marginal opera-
tions economically feasible. For the purposes of this study, wood
chips shall be defined as: that residue material which is chipped for
use as raw material input into the bleached kraft pulping process.

Marketing of these wood chips in Alberta is almost exclusively
between sawmills, plywood mills and the two bleached kraft pulpmills
in the province. These chiﬁ@ are substitutes for the pulpmills'
timber stands as wood inputs for pulp. Wood chips are also produced
for other end uses 1n the province, such as chipboard and livestock

bedding, but this is relatively minor,

The specific end use of wood chips requires Sstandardization and
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grading in order for the usable fibre to be secured in the manufac-
turing of pulp.l The size of the chip is related to the quality required
for such end uses. The grading system used by the two bleached kraft
pulpmills in Alberta is the Williams Chip Classification System. It
incorporates the size of chips, moisture content and amount of fines.2
The system's requirements are as follows:
Chips sized by screens: + 1 1/8" (Maximum 10%)
+ 7/8" (Maximum 30%)
+ 5/8" (Maximum 30%)

+ 3/8" (Maximum 20%)

+

°® 3/16" (Maximum 7%)
- 3/16" (Maximum 5%)

The system allows for one percent bark in the load of chips, and one
percent rot. The level of moisture in the chips should be 0.10 percent.
By maintaining high quality chip inputs, pulpmills are able to sustain
the quality of their pulp.

The marketing of any commodity involves physical exchange between
supplier aﬁd purchaser. The exchange is carried out using a measurable
unit of the commodity. Wood chips are normally measured by Rone Dry

Units (BDU,. One BDU is 2400 pounds of wovd dried to zero percent

moisture at 103 degrees Celcrus for 24 hours.3 This widely used

1. Usable Fibre pertains to the amount of fibre 1n the wood chips
which can be processed 1nto pulp. The minimum length of fibre
required s approximately one 1nch.

2. Fines are normally referred to as any foreign material in the
chips.

3. Hanssen, T.R. & Platou, R.S., "Definition of Technical and
Economic Terms and Figures Used 1n the Logs, Wood Chips and Pulp
Trade," FAQ/NORAD SYMPNSTUM ON PRODUCTION, HANDLING, AND TRANSPORT 0f
WOOD CHIPS, (July, 19727, p. 13.
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measure is quite confusing in as much as it is not directly netted to
the fibre content. The fibre content of a unit or number of units
(load) depends upon: type of species, basic density, moisture content,
type of chipper, size of chips and composition of small and large
particles, compaction, method of loading, scantling structure, form of
container, height of container, and care in loading.1

Every pulpmill has a scéle for weighing trucks or rail;ay cars and

drying ovens. A typical! weight card for a truck load can look as follows:

GROSS WEIGHT 58674 pounds

Weight of Car 11204 pounds

Net Chip Weight 47470 pounds
Weight of Sample Before Oven f o After QOven
Gross 6,510 1b. 5,660 1b.
Tara 4,510 1b. 4,510 b.
Sample Weight 2,000 1b, 1,150 1b.

Calculations for the value of the unit are then made:

Or Weight X 0
Wet Weight

Moisture free Percentage

= 1,150 x 100
2,000
= 57.5%
The number of Bone Dry = Net Chip Werght ¥ Morctyre free lercent
Units X 2807 )
= 11.37 80U

The supplier and the drrver are pa:d dccording to the derved
number of BDU's.
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The transportation of wood chips 1n Alberta is accomplished by
railway or truck. There are four railways in the province: (anadidn
National Railway, Canadran Pacific Railway, Northern Alberta Railway,
and Alberta Natural Resoqurces Railway. A large number of independent
truckers ;re avarlable 1n the province. These modes of transportation
are exercised through both primary forest products and secondary
products. Canadian National Railways supptytnmg wood chips to Hinton
use an 880 series car, which will hold 33 BDU per car. Trucks vary
from 5 to 7 axles and screened trdailers average 28 BDU per load.

Factors affecting the economics of chip transportation are:
compactron, price, and loading and unloading times. The percentage of
compaction affects the cost of transportation. Within normal limits
the greater the amount of compaction, the lower are the costs. The

1
formula used to calculate the amount of compaction °s:

COMPACTION = RDU X 200 ¥ 100

Available C.ub'c Fee'
One hundred percen* compactron 1s defined as ane BOU per 200 cub-c
feet of space.

The price of wood chips 1s important xn-C£9 economics of *the'r
transportation.  The price varites with the pulome ] purchas 'ng *he
chips.  The average price 'n Alberta for 1977 was approx mate’ly

1

2
e
20 dollars per RN g% *he qawmi 11, wood chives are 3 Tow valige, bllky

commodity, dand trarspartatcon costs form g4 larqge portcan of theor vd%r?.

Lo Ibid., oo 17,
2. This frqgure was ontaned from "ndustry sources.
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Loading systems for wood chips 1n Alberta are: the gravity

loading system and the pneumatic loading system. The gravity system }

- — -

utilizes overhead bins or bunkers, and obtains approximately 8%
percent Cmﬂpd(t'nn.l The pneumatic system uses air and blows the chips
Into the container either by moving the container along or by a wig-
wag which moves back dand torth above the container. This system obtains
from 105 to 120 percent rompactmn.1 The unloading of chips cars or
trucks at the pulpm:11 15 achieved with hydraulic Tifts. Piles of
chips are formed and chips are usually handled from here by front end
loader and conveyor belts. Some of the usable fibre may be destroyed
before the ch'ps are loadgd 1nto a vessel! 1n cutting, chipping and

handl1ng.?

Alternatg Uses

Apart from the use of wood chips as an input into pulping, other
uses exist. In southern Alberta, chips are used for livestock beddirng.
Small chips not suttable for pulping are used for fue! 'n the steam-
generators 'n the pllpmxlls and sawmills, Ry rldrng Products of (anada

use some 7 000 BDU''s of -wood chips s nputs 'nto chinboard at wabarun.,

fko Industrres 'r Calgary u*11lize come ch ;s at therr pulopme 1l

1. CthSt?(‘, o3 ').‘ An Analycg g of Thos Hgndlang on the breesoaor
Columbra Irtercrp 50 Thaoio T e T T e e T Y,
18F7Y, p. % '

, .
2. Hanssen, T.F. & 2)gen, 0 OO S A A

LI
2. Thigs frgure wes htatned through corregr cagecce Wt fne cortary.,
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Research 15 being carried out to expand the use ot wood chips as
well as to 1ncredase the productivity of the torest resource. Such
uses range from trlling old strip mines to a source of fuel for the

1 €
future. wuch uses tncrease the marketability of wood restdues and

result 1n the effrcrent use of The ftores' resoyrde.

Industry Trends

R
A study by Pau! . Jones and Assocrates L rmited’ rndrcates some
possihle <hort *erm expanston y“ps tor Alherta’'s tares*t industry.
[

These posshltliergs 1nc!  de !
f Qe '

P
1) the Simpsan " mber ’W\y "Alhertal ' tmited commitment
in the Whitecort area, and
2) the construct 'non n¢ 4 separate “leached kra®t =+ '! hy P4y
or expansion of *he capdcity at the'r existing mo ') p
Grande Prairve,
It 1s felt that other macor "rr*catyes are urlikely 1n yiew of the
recovery frogm the recent resqror, The commtment made Ry Comigon we !

nerease the product ar A wood chips *hraggh vrte gawr 'l The r

1o Research and reiart o r *hege ' *ernate Sen are 4,30 gn e o
abundance "n the ‘orestry Trrprat re 0 Twe opxams teg o crpon e
v) Neal, AlW., Formaton gr« g v TG geer gl By llee 0 see 8 s e
(London: Rug mess Bk cmiven  TA0AT  Tey el T
11} "Wood Thrps - key tacl trec et Gt mine Tand? L e

Industries, "vol .me 10 Nurber ., ,
2. PauT H. Jones & Acsacoytes Lomired, borest Industry Desw' e
Consultants, Vancouver, R.7 . Alherta forect Indistry Deyn' o ren
Prospects, 'Prepared for ééace AF the Dapgty Moot Duauwap e
esources, Alherts Tepgrtment of frera. ind NgtLral Weo roec

December 1977,

Noverher 14947, . 1a,
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commitment includes plans to construct a large fibre processing plant
.which will induce the use of residues. P&G's plans would also require
additional wood fibre inputs from residues as well as from forest
areas.

In view of the use of wood residue chips as presented in Chapter
vV, it would éppear there is a favorable level of profit to be earned.
The expansion of P&G's mill, along with the Simpson -develc:ments,
places an increased demand on the resource. This is offse- -, *he
fact that there is a large net annual surplus of coniferous * mber 'n
Alberta. This annual surplus is estimated at 215,715,000 cut teet
of coniferous timber.1 The result of this surplus is that there
not fhat much pressure exerted on the forest products industry
fncrease utilization. These short term expansion plans could easily
bg supported by such a surplus. However, Jones makes an interesting
comment in view of this study in that, "or'y one forest, Grande
Prairie, is totally over-committed although other forests have
individual units which are over-committed."2 Such over-commitment
places additional pressure on the resource. [t could, as well, possibly
account for some of P&G's large wood chip purchases from sawmills and
plywood and veneer mills. '

The major trends in Alberta's forestry sector are expressed by

Jones.3

1. Ibid., p. 24. e
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They are as follows;

a) the declining number of small sawmills coupled with
an increase in the number of large, high productivity
and low manpower mills;

b) a decline in the workforce;

¢) increasing amounts of woad chip supplies;

d) better utilization of the resource in the woods and
high recoveries of wood fibre at the sawmills; and

e) a general improvement in transportation facilities,
especially for roads and trucking.

The implications which these trends have for the industry lie
primarily in the utilization of the forest resource. The increase }n
the larger mills will have adverse effects on local economies due to
specialized labor requirements, but will provide increased efficiency
and possibly residue chipping facilities. Better utilization of the
resource would result from this increase in efficiency. The use of
current technology in the recovery of lumber and veneer from the
forest would provide a further impetus for increased utilization as
larger mills can afford to use these new developments. Improvements
in infrastructure will provide better channels through which the
physical marketing of wood chips can occur. The report by Jones
expresses that; "the impact of these major trends is a steadily
reducing surplus of available timber between existing commitments and
a relatively fixed level of annual allowable cuts for each forest."1
In view of these trends and the findings in this study 1t is important
to ensure long run planning for a forest area's best use 1n terms of
efficiency anc¢ uejgdded. The pressure on the efficient productive

use of forests is matched with pressure on the preservatiomsipr

recreatibnal use as well.

1. Ibid., p. 40.

_
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The results of this study indicate a general treng of an increase
in wood residues by the forest products industry in Alberta. A mill
residue survey by G. E. Styan1 indicates that Alberta mills used only
40 percent of their residue for the higher value end product pulp. The
estimated that approximately one-half of solid wastes

s

from sawmills found a market in local pulpmills as chips.

study by Jones2
Table I11-2

shows the residue utilization for British Columbia and Alberta sawmills.

Table I11-2. Residue Utilization for Sawmills
and Veneer Mills
MILLS NUMBER ANNUAL CHIPPABLE SAWDUST AND
PRODUCTION MATERIAL SHAVINGS
(ton/yr.) (ton/yr.)
Veneer 10 3,000 MM 231,000 not significant
sq.ft.(1/8") 74% pulping
13% board
12% hog fuel
1% disposal
Sawmills 73 4,390 MM fbm 3,187,000 1,844 000
93X pulping 19% pulping
1% board 15% hog fuel
6% disposal 1% bedding
65% disposal
Alberta 8 sawmills 213 MM fbm 154,000 100,000
1 veneer +260 MM 66% pulping 5% bedding
sq.ft.(1/8") 9% board 95% disposal
25% disposal
British 65 gawmills 4,177 MM fbm 3,264,000 1,744,000
Columbia 9 veneer +2,740 MM 93% pulping 20% pulping
sq.ft.(1/8") 2% board 1% board
1% hog fuel 16% hog fuel

Source: Styan, G.E., op. cit., p. 7.

4% disposal

63% disposal

1. Styan, G.E., Mill Residue Survey faqr Western Canada. Information
Report VP-X-168, {Fisheries and Environment Canada, Western Forest
Products Laboratory, Vancouver, British Columbia, April 1977).

2. Paul, H. Jones and Associates Limited, op. cit., p. 39.
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Alberta mills show a 25 percent disposal or wastage of chippable
material and 9% percent disposal of sawdust and shavings. This
disposal is burned or used as landfill. Jones states that, "a
relatively high proportion of Alberta's wood fibre is wasted because

of 1) too little integration, and 2) transportation systems and

. L
infrastructure preve:ﬁd‘,ﬂis being delivered to points of
o .‘ N
use."! Y .
P

1. Ibid., p. 39.



CHAPTER 1V
SURVEY METHODS

This chapter presents the methodology incorporated in collecting
data for this thesis. It includes all areas from which information
was collected.

The data collected for this study are used in the primary
analysis in Chapter V. The analysis is carried out using a descriptive
case-study approach. The market structure within which the wood chips
are marketed is of concern as it determines the pricing policy of the
pulpmills. The geographic location of sawmills, the costs of
transportation, and the resulting price affects the utilizatibn of

wood chips. This method of analysis describes such relationships

which exist in the marketing of wood chips in Alserta.

Questionnaires

A questionnaire was set up to procure the primary data for this
analysis. The questions were organized to obtain both numerical data
and an understanding of each producer's situation.1 [t was kept as
short as possible to minimize inconvenience to the sawmill and plywood
mill's operations, allowing the greatest chance for response. The

questionnaire received the endorsement of Mr. Arden Rytz, Secretary-

Manager of the Alberta Forest Products Association.2

1. A copy of the questionnaire and the covering letter is contained
in Appendix A.
2. A copy of Mr. Arden Rytz's letter is contained in Appendix B.

48
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In October 1976, the questionnaire was mailed out to 27 mﬂls.l
The majority of these were sawmills with the remainder being plywood
mills. The questionnaire was sent to all mills producing more than
five million board feet of lumber annually as it was felt that economies
of scale resulted in economically infeasible chipping operations from
mills smaller than in this sample. As well, no smaller mills were
known to supply chips. Two weeks after the initial questionnaire was
sent out a follow-up letter was mailed.

The response to the questionnaire is presented in Table IV-1. Of
the questionnaires sent out, one was retu;ﬁed unopened and three were
returned unanswered.z This reduced the effective mailout sample of 23.
The total number of questionnaires returned, usable, was 16, giv?ng a
response rate of 70 percent.

TABLE IV-1
QUESTIONNAIRE RESPONSE

Number
Total Questionnaires Mailed 27
Questionnaire Returned Unopened - 1
Questionnaires Returned Unanswered 3
Questionnaires Returned Answered 16
Total Usable Questionnaires 16

1. The location and size of mills for the study was obtained from:
Teskey, A.G. & Smyth, J.H., A Directory of Primary Wood-Using Industries
in West-Central Canada, 1973, Information Report NOR-X-83, [Northern
rorest Research Centre, Edmonton, May, 1974).

2. These resulted because the firms had gone out of business.
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Results were tadulated and the responses to each question were
compared.l Comparisons were made on a per unit (Bone Dry Unit) Basis
in order to establish an average response. Any information on §ues-
tionnaires which was incomplete or inconsistent with other mills, was
corrected by contact with the mill. This insured consistency for all
answers.

The bias in the answers was tested by observation of the size of
mills answering the questionnaires. Of the mills returning the
questionnaire, the average yearly production was 24.34 million board
feet. Of those not returning the quesitonnaire the average yearly
production was 9.97 million board feet. The information collected was
therefore obtained from the largest mills in the province which produce
a large portion of those chips marketed in Alberta.

The data collected were viewed in light of a number of discussions
.with producers which served as a check on the reliability of the
results. These interviews also provided some insight into the forest

products industry's views on wood residue utilization.

Other Sources

)
A large part of the data on transportation cost was obtained

thrbugh the Alberta Government's Department of Transportation in
Edmonton. These include rail freight rate and truck operating cost
estimates.

Other contacts were made through letters and over the phone,

providing further information and feedback.

1. Tabulation of results and other calculations are given in Chapter V.

’



CHAPTER V

CASE _STUDIES: COMPARATIVE ANALYSIS

The direct goals for a marketing system are 1) to provide
efficient and economical services and ownership transfers in the
movement of commodities from producer to consumer, an 2) to provide an
effective and efficient price-making mecham's'm.1 Such goals help our
economic system to approach more efficient levels of operation. In
the case of wood chips, efficiency depends upon the pricing structure
used by the pulp mills. This chapter purports to explain the
efficiency of current pricing policies with respect to wood chip

utilization.

CASE ONE: PROCTOR AND GAMBLE CELLULOSE LIMITED

Proctor and Gamble Cellulose Limited (P&G), located ten miles south
south east of Grande Prairie, began production in August, 1973. P&G
operate under a Forest Management Agreement with the province, and the
current net annual allowable cut (AAC) from their forest area is
estimated at 488,000 cords.2 Primary product is bleached kraft pulp
of which 260,000 tons are produced annually. The company also produces
several thousand tons of secondary or by-products such as tall oil and

a1

turpentine.

1. Bressler, R. G. & King, R. A., Markets, Prices and Interregional
Trade, (John Wiley & Sons, Inc., 1370), p. vii.

2. |his value reflects the level required to provide a continuous
flow of products under a sustained yield policy (Chapter 111). This
estimate was obtained from the Department of Alberta Energy and
Na;ural Resources for the 1976-77 year. It is equivalent to 4.15 X
10° cubic feet of solid wood.

’
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At the outset of production, the company depended mainly on the
harvest of its forest management agreement area to supply wood fibre,
with approximately 10 percent of this input purchased from sawmill
residues. Since initial production, the sources of wood fibre inputs
has changed to 50 percent from forest management agreement areas, and
50 percent from sawmill chips of other companies. The rationality of
this change is assumed to be a result of two factors: 1) the increase
in productive capacity of the pulpmill, which requires larger volumes
of fibre inputs; and 2) the increasing economic viability of wood
residue use from sawmills, and a change in attitude towards resource
utilization.

Table V-1 summarizes the flows, volumes, and costs of wood chip
purchases by P&G.1 Sawmills and plywood mills supplying chips were
obtained from a questionnaire, and are numbered to respect the
confidentiality of the information.2 The volume of wood chips produced
by the six mills .in the sample, totals 169,659 Bone Dry Units (BDU)
annually and represents 67.86 percent of PAG's annual purchases of
250,000 BDU. The remaining 80,341 BDU of chips is accounted for from

-
Alberta mills not answering the questionnaire, and wood chip purchases

from British Columbia.3

1. See Chapter IV for dgscription of data procurement.

2. A1l figures in Table V-1 have been treated by adding or
subtracting a dummy value to each variable so that mills can not be
identified. The dummy value in each case was selected so that
important variables are unbiased estimates of true values. For
example, transport costs per BDU are unbiased estimates of real
transport costs.

3. The response rate from the questionnaires as reported in Chapter
IV was approximately 70 percent, and provided information from the
larger mills. The questionnaire was conducted under the assumption
that Alberta wa% a closed market with respect to wood chips and
therefore did not include mills in British Columbia, however; chips
were purchased from British Columbia during the period of the study.

’



53

C3LIWIT 350701730 178WVD ¥ ¥0L00Y¥d

S1S02 ONV SIWNIOA “SMOT

SISVHOUNd dIHD QOOM :L-A 378Vl
§9'8% 0C°02 EL'6 ot 1l €y'8 08°¢5Z 6L°C €90 9¢e "0 02t e~ 000 000'0¢L 00t 9
Oy'6€ 00°02 88°( ot 8G'9 0S°/6L 6L°0 EV'OC 9¢°0 0s¢ 0t $9°0 0S2°91 S¢ S
0S99 00°02 CE'tl ot L 00°2ZL $2°09¢ 6L°0 ¢£v'0 5¢°0 9cy 0t £€y°0 003! 512 v
96°¢ 00°62 6671 oe° L 69°0 CZ2°(I 98°C €0 £y’ 0 0 174 9670 650°8t GZ72t £
96°L 00°S2 661 [ 69°0 02°¢l 98°0 £¥°0 £y 0 0 S {9°0  065°5¥ 99 2
Sy'9L 00°02 62°Sl o€ 1L 66°€L 8 16E 6L°0 EVO0 9¢° 0 96t 8¢ 0E°0  00C'8 0¢ t
R L e LR L R LR St ntaiuidaiba ¥ -1 AR 01§ Eenedeiuideiuieiii

90144 LW nee nag nag AdNJ4L WINSL NONJAY LAY S3 KW peol b8dW NCE  WBiWW 43}|ddng

40 % -MeS /3507 /31503 434 Aew-2 LN ILIN 494 994 OL 494 43d  Inding "PO4d

€% 350D 8904 340d  [RPUIWUIY 3150) 3807 /3s0) 434 $350) *181Q nag nding diyy  |enuuy

1400 3D}4d -SuRd] dydf dydy |®IOL S3IS0) AINA[  ULNIIY 43QunN dyy) |enuuy

~suRd] Le30} 130} Paxi4 9qeidRp AV



54

The quantities of chips supplied to P&G varied per sawmill from
8,000 to 70,000 BDU annually, and dveraged 28,277 BDU. The output of
wood chips per thousand foot board measure (MFBM) from these mills
ranged from 0.30 to 0.70, and increased directly with greater chip
output for each mill. The differences in chipper types, log sizes,
and lumber products in mill production could possibly account for some
of the variation.

The pricing system effected by P&G 1s based on payment for wood
chips at the sawmill (F.0.B. sawmill). The price paid to the supplier
plus the freight costs of the chips is a raw material wood fibre input
cost to the pulpmill. The price is selected so that the overall level
of cost encourages the use of‘residues, but cost 1s not dependent upon
distance from mills because of uniform pricing. Graph V-1 reflects
the price paid per BDU of wood chips to suppliers at various
distances. The observed relationship between F.0.B. price and distance
to P&G is constant or uniform. The prices paid to wood chips
suppliers are established under a contract, which contain some
provision for inflationary pressures on suppliers' costs.1

A1l of the wood chips purchased by P&G are transported by truck.

Table V-1 summarizes the distances and costs of hauling chips by
truck.2 The average number of BDU per load was 2%. Because of the

specialized type of trailer required for chips, there 15 no back-haul,

1. According to fFred McDougal, Deputy Minister, Renewable Resources,
Alberta Department of Energy and Natural Resources, "Chip prices 1in
Alberta are geared under the contracts, to move dannually with the
inflation." This was noted in an article by Bill Roger, There's a

Boom Comin?, B.C. Lumberman, (February, 1977), p. 32.
. ariable and fixed costs for trucks were obtained from; Ashtakala,
Dr. Bala, Alberta Road User Costs: Update 1976, (Alberta Transport®,

Transportation PTanning and Research, January, 1977). See Appendix C
for calculations and assumptions.
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which 1ncreases transport costs.. Fixed costs remained constant for
long and short hauls while variable costs per mile were 19.4 percent
higher for short hauls. A terminal cost of one dollar and thirty
cents per BOU was assumed for loading and’ unloading. The per unit
transport costs were predictably lower for short hauls and varied with

-
respect to both distance and quantity of chips.

Graph V-2 plots transfer costs per BDU against distance of haul
(return). Transport costs 1ncrease with distance at 4 constant rate.
The transport costs for truck mode were extrapolated to approximate a
break-even drstance for wood chips supplied to P&G. The hreak-even
distance shown on Graph V-2, 1s 592 miles return trip. “his value was
obtained by using values from Table V-1 and calculating transport costs
for return distances des1r9d.1 Industry sources approximdte the cost
per BOU of ch'ps from company timber at 32.00 dollars. The return trip
cost for 592 - les 15 18.00 dollars per BOU. Graph V-1 shows a price
of 20.00 dollars per BDU freight-on-board (F.0.B.) the sawmill for
m1ls greater than ten one-way miles. Therefore, at a return distance

of 592 mives, the cost of acquiring sawr' ') ch'is equals the cost of

chips from company quo*as.

Y

CASE TWO: NOP™H WEST:EN L P AND POWED LIMITED

North Westerr P.lp and Power L 1m ted 'NWPP) established the frrst
pulpmill 1n the ;rov' nce a* “inton, starting product ion in 1954, NwpP
operate under a forest Management Agreement with the pfovfnce, and ‘*he

current net annual allowable cu* ‘AAC) from their forest area 's

1. For assumpt-ons and calculation of the break-even d1§tance, see
Appendix (.



¢ BOL

Zest

rarsucrt

v

57

Actual values

20 4
y~
Fxtrapolated
Values
>
P
19 4 ’/'
.
-
’
i) 4
"]
Treak (,»\v* ~ T
S5 N e
|
0 T T - - — i -
’ & 2 TN 100
Nt an L
Myte,



estimated at 357,000 umits.l Current annual production (1976-77) of
the mill is 198,000 tons of bleached kraft pulp. Several tons of
by-p'roducfs such ag turpentine and tall oil are produced as well.

When NWPP began production, they obtained most of their wood
‘ fibre inputs from company timber stands. A small port fon was obtained
from wood residues and from private lands. Since initial production,
NWPP has altered its raw material fibre inputs to 77 percent from
tisber stands, 11.23 percent from private land, and 11.23 percent froﬁ
sammill chips.

Table V-2 summarizes the flows, volumes and cost of wood chip
purchases by NWPP. Sawmills supplying chips' were obtained from a
quastionnaire and are numbered to respect the confidentiality of the

infomtion.z
,

The volume of wood chips produced by the 4 mills totals
46,180 BDU annually and represents approximately 90 percent of NWPP's
annual ﬁurchases of\ 50,000 BDU. Thirty-four percent of these wood
chips are supplied from the company's sawmill at Hinton. The wood
chips purchased from sammills represent 11.23 percent of the total
445,000 BOU input into the pulpmill. An additional 11.23 percent
comes from private land owners and government land.

The pricing system effected by NWPP is based on payment for wood
chips F.0.B. the sawmill. The price paid to the supplier plus the

freight costs of the chips is the raw material wood fibre input cost

>y

l. As for P&G, this value reflects the leve! required to provide a
cont inuous flow of products under a sustained yield policy (Chapter
HI). The estimate. was obtained from Alberta Energy and Natural,
Resources for the 1976-77 year. This is equivalent to 3.57 x 10
cubic feet of wood.

2. Al1 figures in Table V-2 have been treated by adding or
subtracting a dummy value to each variable so that mills can not be
identifted. The dummy value in each case was selected so that
important variables are unbiased estimates of true values.
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»

to the pulpmill. The price is selected so thab the cost at the pulp-
mill is identical, regardless of distance. Graph V-3 reflects the
price paid per BDU of wood chips to suppliers at various distance‘s.1
The relationship between F.0.B. price and distan;e illustrates straight-
line pricing; as distance increases, price decreases. 'The F.0.B.
price at the sawmill is determined by‘subtracting the per unit
transport costs form the cost of obtaining one BOU from company timber
stands. At an estimated cost of between 36 to 38 dollars per BDU for
fibre harvested from the company's timber stands, the F.0.B. price at
the sawmmill would be zero when transport costs reached 36 to 38
dollars per BDU.2

Approximately 6 percent of wood chips purchased by NWPP are
transported by track. The remaining 94 percent are transported by
rail. The rail rates per BODU ﬁresented in Table V-2, are published
rates, and therefore may not reflect %Ftua1 costs incurred Qy NWPP in

transport ing wood chips.3

This transportation system used by NWPP
utilizes the services of 12 - 880 series rai"!ars, and problems may
arise in turn around time with the cars, resulting in delays.4 Sawmills

require one or two cars regularly to load as chips are produced from

L

1. Due go insdfficient data from questionnaires, the graph was
estimated from discussions with NWPP, which revealed a straight-line
system,

2. This estimate was obtained from discussions with NWPP. With
respect to these purchases, section 20 of the Forest Management
Agreement between the Government of Alberta and NWPP (0.C. 1647/68)
states “... if Ahese logs and other forest materials...(c) are offered
for sale to t at other prices competitive with the average costs
experienced the Company in delivering logs or othér forest
materials,... It is therefore evident that there is no obligation to
pay a price in excess of their costs.

3. These rates were effective January 1, 1976 for Canadian National
Railways. They are issued by the Tariff Bureau, Winnipeg. Freight
rates between parties may be negotiated.

4. This information was obtained from 1nd§stry sources.
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their operation. Actual costs may vary with the loading method used,
as varying degrees of compaction are obtained.l - -
Graph V-4 plots transport cost to distance of haul via rail. The
graph reveals that as distance increases, the cost per BDU increases
but levels off where economies of scale are reached. This general
f1lustration reveals the economies of scale for rail transport over
longer distances; however, for the volumes of chips and distances

recorded in this study, such economies of scale were not evident over

the per BDU truck costs calculated for P&G.

COMPARATIVE ANALYSIS

The two pulpmills in this study face a qimilar market in the
procurement of wood residues for pulp fibre inputs. The differences
lie in the price and transport mechanisms incorporated by each
pulpmill. The two pricing systems employed in the marketing of wood
chips by P& and NWPP are the uniform pricing system and the straight .
line pricing system respectively, This analysis centres around the
use of these systems by the two pulpmills and looks at the marginal
costs and revenues in terms of wood chip utilization.

The collection of data; using questionfiaires, personal interviews,
and published information; resulted in the preceding cases. This
provided the pricing systems in effect and transport costs. Data on

chipping costs for the sawmills were highly variable, and as a

1. Compaction of wood chips in loading is discussed in Chapter 111.
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1 The useability of the data is

result no comparisons were possible.
limited 1n tb&;ﬂt is impossible to derive statistical v~er1f1cations
from the small numbers in the questionnaire. This discussion therefore
serves as deterministic treatment of the data in testing the hypothesis.
Comparisons are based on transport costs and prices, and reflect the
relative efficiency of the two pulpmills with respect to the utilization
of wood chips from sawmill and plywood and veneer mill residues.

Comparison of these two pricing systems is carried out under the
following assumptions. The first is that the pulpmills are profit
maximizers and react predictably to economic conditions, given their
relative degree of market power. The second assumption is that all
chips are of uniform quality, resulting in no distinction or
differentiation of chips apart from the geographic location of the
supplier. The third assumption is that sawmills are price takers to
the extent that they require a minimum price to cover the cost of the
chipping and return on investment. The fourth assumption is that
chipping costs are uniform for each sawmill. Ct}st"estimates from the
questionnaire were so highly variable, that no trend could be
estab]ishéd.

The effect of these pricing systems on"wood chip utilization may

be illustrat%q by the following theoretical concepts. Economic rent

1. The chipping costs receiﬁ‘ from the questionnaires ranged from ,
$0.99 to $16.50 per BOU. A follow up by phone interviews to very high
or low estimators discovered that the mil1's costs were calculated ong
different basis and, in some“gases, were not clearly separated out
from other mill costs. ~

e
-
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is defined by Barlowe as “"the surplus of income above the minimum
supply price to bring a factor into production".1 This concept of
rent may be broadened to include any input which earns a surplus.
This surplus is defined by Baumol as “any payment in excess of the
amount necessary to have the input in question suppHed".2 Graph V-5
shows the total resources cost of output y*, as the area under the
marginal cost (MC) curve, Oy* DC. Baumol states that "the shaded
area, CDE is the producer's rent or surplus which goes to the
suppliers of a firm's productive resources".3 This distribution of

of rent forms the basis of this analysis comparing uniform and straight
Tine pricing systems.

Graph V-6 shows how the economic rent may be transferred to
flatten the marginal revenue (MR) curve to a horizontal position.
This transfer of extra-profitability (rent) would {ncrease the
economic break-even distance under the uniform pricing system, and may
alter the straight line pricing system towards a uniform system. This
transfer of economic rent in NWPP's case would depend upon the degree
of rent or surplus obtained from purchased wood chips. The larger the
econamic rent available, the greater the possibilities for transferring

to far mills in terms of transport costs.

1. Barlowe, R., op. cit., p. 158.

2. Baumol, W.J., conom1c Theory and QOperations Analysis, 4th ed.
(Englewood Cliffs, N.J.: Prentice-Hall Inc., 19777, »p. 533,

3. 1bid., p. 595. The area CDE, producer Surplus together with
consumer surplus (on the output s1de) is often taken as the
appropriate maximum in the analysis of wel fare economics and pareto-
optimality (See Chapter I1).
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The transfer of producer surplus or economic rent is subject to
practical limitations. These are 1) the ability of the pulpmill to
alter prices, 2) the capacity of the pulpmill to absorb increased
supplies of wood chips from sawmills brought into the ecoﬂlmic
break-even distance,1 3) the attitudes of sawmillers towards residue
chipping), and 4) the distance from the furthest supplying sawmill to
the next closest potential supplier. This distance may require too
great a price drop to cover transport costs. Such a large price cut
would bring the price level below the marginal cost of producing a
unit of chips. Also, the economics of rail transportation may
restrict a clear cut transfer of rent between mills, in that it is not
as flexible a form of transport as trucking.

Graph V-7 plots distance an; price, illustrating the uniform
pricing structure and the distance chips may be hauled. The marginal
revenue (MR) curve reflects the revenue to the sawmill per BDU of
chips. The marginal cost (MC) curve is the per unit costs of chips to
the sawmills. Xo represents the break-even distance chips will be
transported given the uniform pricing system used by P&G. Under this
system, lowering the price of chips could result in the economic
break-even distance being increased to bring additional chips into
productive use. This is illustrated in Graph V-7 by the dotted lines
and arrows indicating the change in MR and MC curves. Such a

manipulation in price can occur until price equates to the marginal

1. The attitude of the pulpmill purchase as to the reliability of the
supply is a major component here. Further, they can not vary their
own cut quickly either up or down, by 10% within any one year. Larger
changes are possible with at least 1-2 years notice.
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cost of the sawmill. This is reflected by points Py and X] on ‘the
critical and horizontal axis respectively. Equating price to marginal
cost would not occur fully under the present industry system, as the
sawnills require a certain percentage of profit to chip residues. It
does, however, show how price may be altered to affect the increased
product ion and use of wood chips. Such manipulation involves the
transfer of economic rent or producer surplus from near mills to far
mills. This would be a trade-off of revenue for increased utilization.
The forgone revenue (lower price) is transferred to transport costs to
increase the economic break-even distance. This could also be achieved
by transferring some of the profit of the pulpmill, in the form of low
cost raw material inputs, to the far sawmills; thus increasing wood
chip utilization. In view of this, it is apparent that the uniform
pricing system discriminates in favor of distant mills.

Graph V-8 illustrates the straight line pricing system used by
NWPP. MRC is the marginal resource cbst of the wood chip inputs per.
BDU to the pulpmill. It may ‘also be described as the price paid for
chips at the sawmill. The MRC is constant in this case, and equates
to the cost of wood chips per BDU from company timber. Transport
costs (TC) vary directly with distance, and-the marginal cost (MC) and
marginal revenue (MR) curves reflect the per BDU costs and revenues
respectively. MC, as in Graph V-7 is constant, and MR or F.0.B. price
at the sawmill reflects straight line pricing in that price declines
as distance from the pulpmill increases. From Graph V-8, it is
observed that sawmills near the pulpmill enjoy an economic rent from

lTocation. The shaded portion under the marginal revenue curve is the
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economic rent, mich declﬁvgs with. price. Uﬁder this pricing. system,
the econamic rent is not "t‘ransferred from near mills té far mills,
The mu‘lting break-even distance here is Xo, where MC = MR. A method
of increasing the economic break-even distance is to raise the overall
pr‘lce.’ This price would be restricted by the nr§1nil resource cost
. to the pulpmill in that the highest price will be limited by the
highest cost dﬂfb the pulpmill will be prepared to tncur for the wood
fibre fnputs. As stg‘ted in the case for NWPP, this cost is the cost
per aw of chips from their forest management area. In this context
‘one might note that if transport costs are reduced, the cost limitations
are less restrictive and hence would result in an extension of the
bré&-even distance.

Graph V-§ and V-10 plot the marginal revenue, marginal costs, and
prices for the two pricing systems. The marginal revenue for chips_ is

1 The differences in the two

‘the same per unit regardless of its source.
occur in the price and marginal cost curves. Under uniform pricing,
the marginal cost curve is steeper, revealing that the cost increased
faster than .the flattAer‘ marginal cost curve under straight Tine
pricin)., The slope of the price line reflects the price to distance
relationship for each system. It is the difference in prices which
ths for the marginal costs to the pulpmill, and in turn where the
economic break-even distance 1ies. ~ |
The rational behind the two pricing systems is the profit
maxiaizing .i.ls of‘tt wl;-ills. Graph V-11 plots the price (cost)
- ‘”“ nr..fr- weod residues against the price (cost) per

;. wz—- -n‘m -q.u-um receive the
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BOU from comﬂany forest areas. The price Hne' (POPI) is the ligg of
constant expenditure, and r;epresents all combinations of wood chips from
sawmills and company held forest areas wtiich can be purchased fdr a
fixed sum of money. It is in the 1m:eres;t of the profit maximizing
firm to obtain as high a level of production as possible from that
level of expenditure. The production indifference curves (de,;ignated
as 15, 110, 115, and i2g) are defined for the general case, by Baumol

as "a locus of input combinations all of which are capable of producing
the same outpﬁt leve]."luomiml h1.nput combinat tons occur at,lboints of
tangency between a pr”n 1nd1ffer‘ence curve and a price _Hne.

This geometric represe fon is the optimality rule as stated by
Baumol; "an op'timal-_c)ubi/nation of any two inputs, | and J, requires
that the raziﬁﬁo} {heir marginal products be eq‘ual to the ratio of
their pri/ es.'2 This ratio may be represented as R
e MP{/MPj = Py/P; : ’

r;e EE' on Graph V-11 is the company's expansion path, which

Z::ustrates how the firm's optimal input combinaty)n will vary as the
campany expands expenditure .for wood chip inputs. The price paid for
wood chip mputs by the pulpmills reflects their costs. As profit
maximizers, they will seek the optimality condit#n or point of
tangency as il]us;rated in Graph V-11, As oligopsonists, the
pulpmills are able to effect a certain amount of control on fnput
pric&', barticularly from .sawmﬂls af;d,plywood and veneer mills.
Their costs-from company forest area wood chips depend upbn( the
efficiency of their harvesting nthods used. Because of this relative

curol on mmt price, thay are dlc to effect a cha in price and

~

zlu. m.u.l!
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and therefore the slope of thé price Hné. Such control allows the
optimality condition to be met easily and, because of the change in
slope of the price line, allows a greater level of input and hence
greater level of output for' the same expenditure. It is interesting
to note the relative level of wood chip inputs from company forest
areas and from wood residues between P&G and NWPP. They are
approximately 50 to 50 percent even split for P&G and 88 to \J2)percent
for NWPP. The practice of transferring rEht to far mills through

' prjcing suggests that greater proportions of wood chips could
Le pdrchased. This is;,y accord with observed higher proportiong of
af

wood chips utilized by P&G', qsing a uniform pricing system. e
.

$

-at

RESULTS | y .

® \
The pricing systems effected by the two ‘pulpmill® resules in;, °

different levels of wood chip utilization. The profit-ma.ximizing\t
motives of the pulpmills seeks the optimality rq]e; achieving a
combination of wood chips from company forest areas and from woéd
residues, where the ratio of thefr ™P's equals ratio of their priceﬁ.
Other factors such.”as an increased concern for the efficient use of
our resources, and the forest management agree,gnen'ts between the
pulpmills and the province, affect the marketing of wood chips from
sawmill and plywood and veneer mill residues to input as pulp fibre. |

As wood chips are a secondary or by-product of the sawmill
industry, they have @veIOped around the industry structure which
developed from demand for pulp, lumber, and plyuoqd products.’ In

terms of the use of wood chips as input fato pulp, the market is an
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011§opsony, with the existance of only a few buyers. The pri‘ng
policies ofi the two pulpmills is a result of this imperfect market
structure. This structure stems from the location of pulpmills,
sawnills and plywood mﬂl‘ with respect to each other.

The primary hypothesis set forth in Chapter I was;

The market strut:ture in existance )
of wood chips is inefficient with FAB

utilization, and therefore restrictil
f¥ow of wood chips as input into pull

. - ." -
This imperfect market str

ults in a certain pricing behavior
of the pulpmills in the p + of wood ‘typs from sammills. The
pricing policies 1.r{corpora *Erav'port costs_1involved in wood chip'
procurement, and determine to a very large extent the amount of chips
utilized by the pulpmills. The pricing behavior, or conduct resulting
/fran this imperfect market structure, ‘gfore does have important
1mp11cations on the utilization of thesq(chips. However because of
the nature of thevuﬁﬁ'fﬁs#:gut procuremg\nt, wogd chips from

sammills and plywood and veneer miils compete diyectly with wood chi'ps

from company forest areas. As transport costs .and p‘;icing policy

affect the cost of wood chips per BDU to the pulpmill, they therefore

determine the competitiveness of wood chips from sammill residues with
wood fibre from coq;))any forest areas. This competition is enhanced by
the opposing objectives of pulpmills and sawmills; that is a low price
and a high pri@® per BDU ;f chips respectively.
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The trend, -Mdicated by the' data, is that the use of wood .
residues from sawmills, and plywood and veneer mf{lls has‘-increased,
and ihat a uniform pricing system which transfers producer surplus or
economic rent from near mills to far mills, results in a greater
degree of wood chip utﬂi,zation'as fnputs into pulp production, than
the straight line system. This conclusfon f{s strengthened by the
relative use of wood chips'i;rom residues by the two pulpmﬂls. Annual
purchases of wood chips were 250 000 BDU for P&G and 50 000 BDU for
NWPP in 1976. These levels of purchaﬁs of wood chips are also
*"¥wfluenced by other factors. These McIu‘ the relative locations of
the pulpmills and sawmills, the altitude of the pulpmills management
towards the procurement of wood chips, and the availability of tid)er.

The paret@doptimality condition as expressed “ﬂltcomb is
where®; "no increase in one commodity can be made without reducing some
other commodity, given resource 1evels.“"1 This optimum level of output
on society's production frontier, cannot be achieved in on sector.
Total utﬂizgxtion of wood chips alorfe, therefore, cannot echieve a
pcrsto-optimality state. The trend towards fncreased utilization of
wood chips and efficient use of resources is a move towards the
optimum. It also results in an increase in (value added from the
harvest of the forest resource. "

The pricing policies of the pulpmﬂ]s and related transport costs do .
restrict the ut1hzat10n of wood ch1ps in Alberta. The combination of

Ry

r 4

1. Whitcomb, D.K., Extermlities and Uelfare, (New York: Columbia
University Press 197¢2), p. as described on page 21,

Chapter 11, this is- the ' socully tﬂnblc Tevel to maximize Innﬂts

to sogtety. This condition is an extension of the mﬂm &finition
with respect to resource uwse and extermalities.

4 L)
' ' L4

- ~
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transport costs and pricing determines how far chips may be.transperted.
The uniform pricing system discriminates 16\;ivdr of distant mills by
transferring producer surplus from near mills to far mills. Such
discrimination results in increased economic break-even distance and
cqnsequéntly greater utiliz:;ion. The straight-line system, which
prices according to cost of chips from co:pany forest areas and
o tPaneport costs, is not discriminatory. It does, according to the
data, result in a lower level of wood chip utilization. The pricing
systems evolved from the structure of the market for wood chips, and
they have the greatest éffect i' the degree of utilization of wood
chips in this study. The transport costs for rail and truck are
inherent cost in wood chip purchases. The pricing system effected
from these costs, the cost of obtaining wood chips from company.foresf
areas, and the profit maximizing goals of the pulpmills' provides the

market in which wood chip utilizatior is determined.



CHAPTER VI
SUMMARY AND CONCLUSION

The speéiﬁc problem of concern in this study wag to look at the
marketing offwnd chips from sawmills to pulpmills in Alberta, and find
where Fm_‘w‘;ficiencies wére to restrict wood chip utilization. i’ze
hypothesis was fowmulated to specific concerns in the marketing of wood
chips gn'chw;ere thought to restrict utilization. Chapter II presented
the ecorromjviveory on which the analysis and study is based. Chapter
I1I discusse# the forest industry in Alberta and some specifics on wood
chips. C“\apter IV presented the methodology used to collect primary
data for the case studies and comparative analysis in Chapter V. Thf;
chapter serves as ,3 summary of the major findings from the study, and
discusses policy ;‘ecmendations in view of these findings. As well,
the need for further research is discussed.

The results of the comparative analysis in Chapter V provided an
affirmative answer to the hypothesis. In view of this restriction of
wood chip utilization by transport costs and pricing policies of the
pulpmills, the general trend ind®™ated is th;t residue use has
increased; most noticeably under the uniform pricing system which
transfers producer surplus from near mills to far mills. This
restriction of utilization is viewed in terms of the percentage of
standing timber transformed into final products. A socially optimum
rate of utilization (pareto-optimum) of wood residues would result in

the forest 'resource obtaining its maximum value-added. The pricing

7 80
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poli;:1es and transport costs regtrict the utilization in terms of
quantity. To reach a pareto-optimum position would require direction

the forest resource toward various end-uses to achieve the maximum
ﬁue-added. The restriction identified in this study does not
necessarily result in a restricted position in terms of value-added.
The results do, however, show how the pricing policies and transport
costs affect the volume and flow of wood residue chips, and other
primary products.

The directive for the end use of the forest resource stems from
costs of acquiring inpets and prices received for sale of products at
various levels in the productive stage. Transport costs affect thé
price of wood chips to the sawmill directly, under the straight-line
system. In terms of what the pulpmill is prepared to pay for the
chips as input, the transport costs affect the distance of haul.
Under the uniform system, near mills subsidize the far mills, enabling
a greater distance of haul. As well, the price is kept at a level
which induces a reasonably stable supply of chips from the sawmills.

N
Policy Recommendations

The present rate of atilization of Alberta's fo\' gts are Yow.
The existance of large surplus timber and the fact tRat only }0'_\
percent of the wood residue matérial is being chipped for pulp places
the industry in a re]at‘lvely. inefficient position. In considering
policy altem?tives for the industry, the results of this study and
overall industry trends are included. The following‘ policy
recommendations ‘are made in view of the study and are intended to
_serve as policy guidelines in the impleméntation of future industry



) 82

devel opment plar;s, both in the short run and long run periods. They
are as follows;.
1. to conduct a comprehensive study on price levels for residue
wood chips, sawlog and pulp log prices,
2. to improve and upgrade existing transportation and infra-
structure facilities, .
3. to look at regional disparities in terms of the forest
products 1ndu<§'>try locations both currently and in the future.
The goal of the study on price levels is to establish a system
- for analyzing the effects of these price levels on utilization of the
forest‘ resource. Such effects as drawing good sa peeler logs
into chip production should be cons’iqered. By analyzing the effects
of price levels on the flow of the resource to various end-uses, it
would be hoped to establish price levels which would result in max i mum
utilization, and quide the flow of the forest resource to end-uses
which maximize value-added. I[f price is set at an artificially high
Tevel, then all of the log is chipped. British Columbia provides a
convenient comparison. The minimum chip price policy in B.C., combined
with a slump in the lumber market, resulted in a tremendous over produc-
tion of chips.' The market structure for wood chips in Alberta is dif-
ferent than in British Columbia, however interference in the market by
setting too high a price floor could have damaging effects in overall
forest utilization to various end-uses. A report by Pearse concluded
that, “a minimum chip price policy should be designed to deal specif-

Wl

1ically where competition 'anong buyers does not occur. The result of

this kind of price policy would be in reducifg problem areas where chip

1. P P.H., TH Rights and Forest Policy in British Columbia,
Vol. 1o, (heport "of Eha WareT LombTos Tos en Foreat Resoveesshinens

Prister, Victoria, 1976). p. 304.

"

- -
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production 1s.damaging to the utilization of the residues and the forest
resource. In view of the imperfect market structure with }espect to
wood chip buyers in Alberta, there is little competition. The
differences in utilization rates between the two provinces is a result
of more than just market structure. Other factors such as the
location of sawmills with respect to one another, transportation
facilities, and the large surplus of chips from British Columbia
account for some of the differences. In a more general conclusion,
the report of the Royal Commission on forest resources states, "policy
should be directed toward increasing the demand for chips and
competition among pur&gasers, in the interests of fuller and more
efficient utilization of timber that must otherwise be wasted.“1 A
study on price levels and their effects on the volume of wood residues
utilized, would provide an indication on the direction policies could
be aimed, towards achieving maximum and efficient utilization of the
forest resource. The level where maximum and efficYent utilization is
achieved would depend on economic factors within the specific study
area.

A policy to improve and upgrade existing transportation facilities
would improve the physical marketing channels through which all
products are now marketed. This policy would include studying the

present infrastructure in view of its impediment to chip marketing gs “ 4
' ST iil'g

well as other products.

a '

The policy recommending a look at regional disparities‘i; a Iang

term one. Though productive incentivas and pricing can facilitate

1. 1Ibid., p. 303.
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other policies should not be overlooked. The constant overview of
[ Y
regional employment problems, and other disparities, is essential in ?

efficient resource use, the importance of regional impacts from these ‘I| \!
-~

developing equitable and efficient policies in view of overalla

resource utilization. ,"

Need for Further Research

The need for further research to supplement and complete
information gaps in this study is an on going concern. A study on
alternative ases and their potential impact on the industry would be
beneficial in providing marketing alternatives. A further study may
Took at contract arrangements in the procurement’ of wood chips™ This
is am important factor in setting prices and volume levels The
security which contracts could provide would be important in ma taim‘n;j‘

a long run supply of wood chips from residues. \

\.
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APPENDIX A
QUESTIONNAIRE - SAWMILLS

The procurement of primary data to test the hypothesis was achieved
through the use of a mailed questionnaire.

The objective of the que;tionnaire was to find relevant information
to accurately analyze the marketing of the chips. These, along with
personal interviews and secondary information sources, provided the data
used in this thesis study.

The questionnaire consists of nine questions, which were intended to
provide data on: the primary ﬁroduct of the mill and its output; the
volume of chips produced, the purchaser and price received for the chips;
transportation modes for both lumber products and the chip by-product,
information on burners; the original of the mill’'s raw material; and any
opinions on alternate uses of waste wood chips. The data which was received
provided a reasonable view 0f the marketing of wood chips. Some of the
information was used to check the reliability of other data, and there-
faore, was not used directly. OQOther data estimates were not used because
of a high gegree of variability (for example, the chipping costs as noted in
Chapter VYTJf

The coverin: letter for the questionnaire as well as a follow-up (one

week) letter is included in this appendix.



H. George Geldart
Graduate Assistant
Dept. of Rural Economy
Unfversity of Alberta
EDMONTON, Alberta
October 4, 1976

Dear Sir:

A research study is being carried out, which is looking at waste-
wood chip marketing in Alberta, with major emphasis on the effect of
transportation costs. The objective of this research is to provide an
accurate analysis of chip marketing in the province, and to derive policy
reccrmendations which might be used in improving the industry's present
market situation. [ believe this study is of interest to Alberta producers.
The study has the support of the Secretary of the Alberta Forest Products
Association.

tach individual firm's contribution will make an impact on the findings
from tne questionpaire. 1 sincerely hope that you will be able to assist
me in obtaining the necessary data. Of course, any information which is
obtained for the study will remain strictly confidential. All revealing
figures will be shown in an aggregated form.

Would you please fill out the enclosed questionnaire, at your earliest
convenience, and return it in the self-addressed envelope provided. Your
time and effort would be very much appreciated.

Thanking you in advance for your co-operation.
3 5

Yours sincerely,

H. George Geldart
Graduate Assistant
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SAWMILL - Questionnaire October, 1976.
1. PRODUCT

(a) Total Yearly Production (bd.ft.)

(b} Production per Shift (average)

(c) Lumber v

Sizes Rough or finished

2. WOOD CHIPS
(a) Do you have a chipper? . If so;

1) Make and Type:
1i) Year purchased

1i11) Age when purchased

(b) Volume of Chips produced annually (units; bone dry: 1 unit = 2400 1b.)
H

(c) Would yom please give an estimate of your chip output (cu.ft.) per
thousand f.b.m. of production?

(d) Would you please give an estimated cost per thousand f.b.m. of
producing wast-wood chips? (Dollars)
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(e) Other waste meterials: Do you use them for anything other than
burning? If so, please state volumes of:

1) Sawdust L

(o ¥
i1) Planer Shavings
1

111) Trimming Blocks

(f) What price do you receive for chips? (Dollars per bond dry unit)

(g) Who buys them? (i.e. Where do they go?)
i) Pulpmills: Proctor & Gamble - Grande Prairie
Northwestern - Hinton
IKO - Calgary
BP - fdmonton

11) Others (Purchasers for Cattle bedding, Shingle manufacturing,
etc.)

TRANSPORTATION

(a) Type(s) of loading process for chips.

i) Rail
i1) Truck
(b) Proportion of chips shipped by:

1) Rail 3
i) Truck 3

(c) Proportion of Lumber shipped by:

1) Rail L3
I1) Truck %
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'T_RAN_S_P_QRATA CARRIERS F OR CHIPS
(a) Rail (Please Check)

Canadian National Railway

Canadian Pacific Railway

Alberta Natural Resources Railway

Northern Alberta Railway

T .
(b) TTuCk ‘.'. . "w
i, TR
1) Names of Common Carriers (Please Specify) '

t1) If your chips are shipped by truck:

- What type of truck? (please include # of axles and road
capacity)

i 4
’

»

- What are the weights: All season and winter. (i.e. How do
?

i,
the Provincial Weight Limits affect your trucks?)
TRANSPORT CARRIERS Fih ( LIMBI R
(a) Rail (Please (heck)

CNR

(b) Truck

i) Names of Commor Carriers (Please Specify)
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6. How do you dispose of waste not used?

(a) Burner:

1) Size
1) Type
111) Age

iv) Special tquipment (Pollution, etc.)

(b) Other

7. Are there alternate markets for these waste-wood chips? [f so,
would you please explain,

8. I am interested in potential markets as well. Could you please state
any ideas you have on the subject?

9. What 1s the origin of your Timber? (Please Specify)

(a) Quota Number:

(b) Other Sources:
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. H. George Geldart
Graduate Assistant
Dept. of Rural tconomy
University of Alberta
EDMONTON, Alberta

Dear Sir;

This is just a reminder about the chip study questionnaire, sene
to you a few weeks ago. It 1s very important to the study that we get
as many of the questionnaires returned as possible. Would you pledase
fill out at your earliest convenience and return it in the envelope
that was provided.

Your assistance is much appreciated.

If you have already completed the questionnaire, pledase disregard
this letter. -

b J

Yours sincerely,

H. George Geldart
Graduate Assistant



APPENDIX B
ALBERTA FOREST PRODUCTS
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APPENDIX C

1 These calculations are based on answers received from the queition
naires and from Alberta Road User Costs Update 1976 The tables used
for varfable and flxed (osts are contalned In this appendix

The following points were used tin calculating transport costs

a) average trip speed of trucks for short Naul (under 100 miles ) was
10 miles per hour This was based on hours of use from PAG

b) average trip speed for long hauls (greater than 100 miles) was
estimated at 40 milesy per hour

() the average size of load from the data (ollected was 28 BDU, and
varied from 25 to 30 BOU of chips -

d) truck size was primartly 7-axle, and fncluded some 5-axle units
Tractor units used are motor in front of cab types These are noted
to be more cost-efficient for hauls of the nature in wood chip trans
portation (this was noted in interviews conduc ted)

e) a terminal charge of $1 30 per BDU was assumed for loading and
unloading

f) fixed costs are constant, and variable (osts per mile decrease
slightly with distance

g) road surface pavement and gravel are assumed to be in a 85 to 'S
percent split respectively

h) road grade was not significant enough to include tn calculations

2 Assumptions made in “aliulating break-even 1istance for truck hau'
of wood ~hips

a) average 'vad of ¢hips equalied 8 BDU

b) total! costs equalled $0 79 per mile (this 14 estimated using
fixed and variable (osts from tables -1 ang C /), and from .
questionnatre information)

¢) terminal charqges equalled $1 30 per BOU

d) the :tost of obtained wood ~hips from *imber quotas for the pu'g
mill §is $38 00 per BDU

e) trend from tne data indicates the uniform {ri irj cyntem e€fect
a price of $20 00 per BDU, F 0.B the sawmi ! ’

Calcultation
$0 . 79/mile Y 53/
$467 68 ; 28 BDU = §1b JC/BOU
$16.70 + $1 30 = $13 0G/BOU

retyrn trip miles = $467 62 tuta’ trip o oSt

Price F.0 B Sawmi'l + _ost of transport = “05° € mips BOL *tC tne L lpmrl

$18.00/BDU + $20 0C/8Du = $38 00/8DL

Beyond this distance, the nulpmi!' pays more for  "ips than from miany
forest managemen! areas



PROVINCE:

CARRIER CATEGORY

Alberta

TABLE C-1

L

VARIABLE AND FIXtD COSTS (TRUCK)

Bulk Commodities

A. OPERATING STATISTICS

1. Payload Tons

2. One-way Miles:

3. Load Time:

4. Unload Trme

> tons

200

B.  ANNUAL OPERATING 170575

PAVED HIGHWAY

Total $ Por ¢ Per
Cost ~ Hour Mile
14,375 4.5 134
1,725 LS4 (I
9,700 3,04 )
4,700 1.49 3.7
1,300 57 L
a0 e A
lely! s 8
yoo000 0 L ta
CLIis
1,09! g '
6,400 210
45, 0 e LAY
1,900 3 ]
AT 3
. ')rl -
730 2 ;
4,800 1AL 404

5. Total Trip Time:

6. Annual Miles .

7. Annua’

TRACTOR YARIARIE

Driver Wage
Drover Burden
Foel
M31rtenance
Tyres

C"'l' 'ng
Coport

THALCHR YAR A

Mgirntenance
Tire,
Tleanng
Tranuport

TOTAL TRATULER

“re TG
pd

JAEAD

CADLE

s}

Hours

x

100,000

12,6 hrs (Paved)

14.2 hrs (Grdvel)

3150 hrs ‘Paved)
Ll

3930

hrs

GRAVEL ROAD

¢ 7

er

Mile

[CVRNT AN & e

I — (O D

p

$ Per
Hour

4.
155

-
<.

59

75

€

oD

-

(Gravel)

Total

V(if)%t

16,284
1,954
3,700
5,600
3,000

iU
A0G

99
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TABLE C-1 (Continued)

TRAILER FIXED COSTS

3,080 98 B Depreciation 30 .87 3,080
--- --- --- Licence -—-- --- ---
3,080 .98 3. TOTAL TRAILER FIXED 3. .87 3,080
7,880 .50 7.9 TOTAL TRAITILER 9. 2.56 9,080
1,308 >, 44 .7 TOTAL INSURANCE 9.0 2.53 1,928
7,680 4 1.3 TOTAL ADMINISTRATION % INTEREST 1.9 .54 8,996
.- --- -- TOTAL PICK-UP & DELIVERY --- --- ---
56,88 Lt S TOTAL _OPIRATING CCSTS 64.2 18.09 64,259

C.CJQQHY TASTS

1. Driver Per-omiyie Wayge .2 ¢/mile,

S Draver Pec ongur Wage §4.23 0 Jhour,

3o Fuet oot 45 Cooalun tone ludes g cgrrier dincount),

4. P L elivery Traves Hoorly dage 3 /hour .
SLouree : ' | gt 1) £ s faa RRRAPINE S SVR '

' s ' ; o 4 f ' N.oberta
oo ot .1 1 . o Ser, 4)
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