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ABSTRACT

A Simulation Model- for Rationalizing the Grain
Transportation and Hand"ling System in

Western Canad"a on a
Regional Basis

by Robert James Tosterud

Major Ad.visor: Dr. E. !/. Tyrchniewícz

Considerable concern has arisen in recent years regard.ing

the cost and- effectiveness of the grain hand-ling and- transpor-

tation system j-n Canada. To maintain Canadars competitive

position in world grain markets and to provid.e an acceptable

service to prod.ucers at an acceptabl-e cost t àfr economic reorgan-

izatíon or ttrational-i.zationrt of the entire system is suggested..

Representing a mod.ificatÍon of Stollsteimerrs workable

mod.el for plant numbers and locations, the grain collection,

handling and. distributj-on rational-izati-on model- (CH¡l) d.eveloped

rvas d.esigned: (f) to ana:_yze grain handling and transportation

rationalizatj-on at the regÍonal level, and (Z) as a simulation

model capable of measuring the economic impact of country

elevator and d,elivery point cl-osures and. rail l-ine abandonment

on grain producers, country elevators and the railways.

The stud.y contains the d-escription of a total of L22

individ.ual simul-ations. these sj-mulati-ons are separable into

four definable sets. The first set is composed of two parts:

First, the CHAD mod.el- was constrained to consid.er farmer
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preferences in the choice of their grain delivery point as

provid-ed und.er quota regulati-ons, and. second.ly, the mod.el v¡as

adapted" to the classic l-ocation assumption of minimum cost/

d-istance. In effect, the system, in consideration of an

instituiional constraint, forced a solution on the model- and-

then the mod-el was mod-ified to force a solution on the system"

Once the environment of the mod-el- is d-esignatedr i,e., revealed"

preference or minimum cost/d-istance, rational-ization of the

system proceed-s through the simulated abandonment of individ.ual-

or combinatj-ons of (r) country elevators, (Z) d.elivery points,

andf or (7) raj-l l-ines. The fol-lowlng ínformation Ís provid"ed.

at each abandonment step: (1) an estimate of grain col-lection

costs , (Z) -tr estimate of country elevator operating costs,

3) an estimate of rail- d-istribution costs , (4) att estimate of

aggregate system costs, (5) tne number of grain producers and

amount of bushels diverted d-ue to abandonment, and (6) effect

of abandonment on average one-way distance to elevator. Both

rates and true costs were used in estimating the cost of the

grain hand-ling and- transportation system to the grain prod-ucer

and in terms of resources utilized..

Given a variety of farm truck characteristics¡ e.g.¡

sizer âBe and vol-r;me of grain delivered-, a second" set of simu-

lations was performed. requiring all grain prod-ucers that owned

and- operated a truck with one of these characteristics to switch

to the custom trucking of their grain. A third. set of simulations

was undertaken to d.etermine the optimal location for the
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construction of nev¡ elevators j-n the stud.y region with the

objective function bei-ng to minimize grain producer collection

costs. In ad.d.ition, comparisons were d-rav¡n between cost

estimates generated through the regj-ona1 application of the

CHAD rational-j-zation model and Prairie cost estimates d.erived.

by the fed.erally sponsored. Grains Group analysis. The final

simul-ation involved j-ncreasing the grain throughput of the

regions hand.Iing and transportation system by 35 percent.

The various sinulations l^/ere combined to form a

rationalizati-on proced-ure composed" of nine steps. These steps

involved- the substltution of custom trucking for farm trucks

used. to d.elj-ver 21000 bushels or l-ess s àfr ordering of rail- l-ine

abandonments and. the cl-osure of all el-evators on remaining lines

which were less than l-00r000 bushel capacity.

A comparison of the Prairie cost estimates of the Grains

Group analysi-s to the regional cost estirnates provid-ed by the

applicatj-on of CHAD, led, to the inplication that the chosen

region may not have been in all respects a representative sample

of the Prairi-es. This realization resulted in the conclusion

that if the Grains Group was rrrightrt for the Praj-rj-es ancl if

CIIAD was rrrightrr for the chosen region, considerable caution

must be exercised if suggested- rationalization procedures are

to be applied. from macro to micro (Prairies to region) or micro

to macro (region to Prairies).



CHAPTER I

TNTRODUCTION

TI{E PROBT,EM

The grain transportation and handling system is a

critical component in the marketing of Canadian grain.

Ultimately, the effectiveness of this system significantly

infl-uences on-farm grain prices as wel-l as the number and-

volume of grain sal-es. Partly in recognition of this depen-

dency between farm income and the grain transportation and-

hand-Iing system, considerabl-e concern has arisen in recent

years regarding the efficiency and effectiveness of this

system. The existing system, it is contend.ed-, Ís outmod-ed

and- as such is and, if kept in operation, wil-l continue to be

a constraint on the effective marketing of Canadian grain.

The existing system has become a burden on raj-lwaysr elevator

companies, grain prod-ucers and the Canadian economy: Railway

companies contend that revenues derived. from grain freíght

rates cover l-ess than fifty percent of the costs incurred- in

provid-ing their service; elevator compani-es find. it necessary

to subsidize their country elevator operations through rev-

enues earned from their port terminal operations: with ri-sing

grain transportation and hand.ling costs, pressure will be

placed on regulatory agencies to increase transportation and

hand.ling rates charged. to farmers; the Canad-ian econony pays
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d.irectly through the subsid.ization of uneconomical rail_

branch l-Ínes and j-ndirectly through the misalloeation and"

waste of resources.

The criticism that has perhaps caused the greatest

pubÌicity centered around. the speculation by certain members

of Parl-iament, government spokesmen and grain elevator man-

agement that the grain transportatj-on and hand-ling system in
It¡estern Canad"a has reached, its peak capacity in terms of
grai-n throughput and that grai-n sales are being lost and wil-l
continue to be l-ost d.ue to the awkward-ness and inflexibility
of the system. These criticisrns reached a cl-imax in early
I97O when members of the opposition in Parliament called. for
a formal and, extensive inquiry into canadats whol-e system of
handling and seÌling grain. During a d.ay-long d.ebate on

federal government grain handling policies, the opposition

received substantial support in their motion of non-confidence

in the ad-ministration. while the administratlon was able to
organize its government forces to defeat the motion, the

concern about the present and future ad.equacy of the grain

transportation and hand.ling system was so intense that it
almost caused a national el-ection.

ff the Canad-j-an grain transportation and hand_ling

system is to retain its current d.egree of private enterprise

status in the future, the system must be profitable yet

competitj-ve. There is considerabl_e d.oubt as to whether the

existing system J-s either. During the last several years,
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individuals, companies, institutions and governments have

provid.ed evidence to substantiate these d-oubts leading to a

mrmber of proposed solutions to the problems confronting the

transportation and hand.ling system. Regard.less of the Sourcet

a coûlmon theme has appeared" in al-I of these proposals: Some

form of reorganization of the country el-evator system iS

mand.atory and. inevitable. Depend-ing on the sourcer this

reorganizat:-on could. either invol-ve the red"uction and modifi-

cation of existing facilities or the construction of new

facil-ities. Not surpriSinglX, elevator companj-es are propon-

ents of the former reorganization method." Elevator companies

have been red.ucing their number of facil-ities and. country

el-evator managers in recent years through closu.re r saf e and-

consol-id.ation.l A stud-y recently conducted by the federally

supported. ttGrains Grouprrr consid.ered initial-l-y the al-ternative

of using existing structures and then proceed,ed- to investigate

three benchmark systems which a1l- required the constructj-on

of new elevators. Railway companies have al-so been and- wifl

continue to be infl-uential- in the reorganization of the

grain hand.ling industry. The raihvay method. is commonly

referred to as branch l-ine aband-onment. As a result of the

abandonment of uneconomical branch l-ines, the grain handling

system of the future woul-d be concentrated. only on those rail

fFederal Grain
entire grain hand-ling

Itd-" went to the extent of selling its
network.
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l-ines which are considered- profitable by the railways" It
can be expected. that as rail lines become noncompensatory

(costs exceed revenues), grain d.eliveries and handlings wil-l
become more concentrated-.

lühether the method employed. is prod.ucer, elevator

compally, rai-1way company or Grains Group orientated, the

fund.amental objective of the reorganization is to transform

the grain transportation and hand.ling system into a sound.er

economic base. The proced-ures suggested- to accomplish this
transformation are popularly referred to as grain transpor-

tation rati onal- izatiort.

RATIONAIIZATION OF GRAÏN TRANSPORTATTON

For the purposes of this stud.y, rationalization of

the grain transportation and. hand"ling system is concerned

with grain collecti-on, handling and distribution as fi:nctions

which are physically interlinked, the objective being to

nod.ify, if necessary, each of these links thus contributing
to the efficiency of the system as a whole"

The movement of grain may be separated into a domestic

fLow and an export flow. The transportation components of

the system invol-ved in this movement consist of: (1) the

transporting of grain from farm to country elevator, and

(2) the d-istribution of grai-n from country el-evators to

domestic and export markets. These transportation components

may separately or together invol-ve one, all, or a combination
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of truck, rail and. j-nland water modes of transport. Another

vital- transportation component involves the movement of grai-n

from the combine in the field to the farm storage site. In

add.ition, there are sub-systems v¡j-thin the system in wich the

movement of grain from farm to market is essentially rrhel-d"-in-

place.rt One such sub-system consists of country grain elevators

r,vhere grain is held in-transit prior to its movement to domestic

or export positions,

Grain transportation rational-ízation concerns more than

the efficient organization and co-ord.ination of the physical or

technical- links of the system; it al-so must be concerned wÍth

institutional and policy characteristics which infl-uence the

rnovement of grain through the system" In Western Canadian

grain transportation, technical and. j-nstiiutional rationalizatíon

are interd.ependent and. should be consid.ered as such, An excell-ent

example of technical and institutional d.epend.ency in grain

transportation rational-ization is the adoption of the unit train

technology and- its effect, if anyr on graln freight rate policy.

It nay be useful at this point to d-emonstrate the inter-

d-epend-ence between technical- and institutional rationalízatíon

and. to provid"e a more visible result of the potential effects of

grain transportatj-on rationalization. From a grai-n prod.ucerrs

viewpoint, the results of grain transportation rationalization

will be expressed most visibly in the differenital between the

pre-rational.lzation farm price and the post-rati-ona1J-zation

farm price. For example, the export price for a bushel of v¡heat
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1s determined in the world. conpetitive market. Consequently,

wheat prod.ucers are price takers. Generallyn the on-farm price

is the given export marlcet price less: (1) tne costs of

d.elivering the grain to the country elevator (collection costs),

(2) the costs of handling and storing the grain at the cor.mtry

elevator, (3) ttre costs of transporting the grain to export

position, and. (+) terminal costs. Tech-nical- grain transpor-

tation rational-ization 1s concerned with al-I of these cost

factors, To the extent tlnai-, grain transportation rationaliza-

tion affects these costs, farm príces are affected.. This assumes,

of course, that if there is a cost saving this saving is passed-

back to producers in the form of higher farm prices.

Institutional- rational-izatíon questions this assunp-

tion 1n that these costs may not be influenced. by technical

rational-J-zatíon. Currently, the costs of hand.ling and. storj-ng

grain and the transporting of grain by railway are institu-

tionally fixed rates, that is, costs 2 and- 3 above may be

consid"ered- constants. These charges may in fact be the sa.tne

after rational-ízation as before rationalj-zatj-on. The costs

of coll-ection, however, are not fixed and. are a function of,

among other things, dj-stance from farm to country elevator.

If rationaLízation results j-n fewer elevators, total col-lection

costs will- increase. In sunmary, if costs 2 and" 7 remaín

constant and. cost I increases, grain transportation rational-

i-zatíon will decrease on-farm prices per bushel- marketed.. It

can be argued. with equal valid.ity, however, that if
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rational-ízation does not take place, costs 2 and. 5 will not

remain constant but can be expected to increase causing on-

farm grain prices to decrease. In the long-run, hov'rever,

with or without rationaLízation, elevator operating and rail
costs wil-l- increase as a result of new labor contracts and-

cost increases for other factors of prod"uction. Ilowevero

with rational-ízation, future cost increases, which would-

have occurred. otherwise, may be expected to be postponed

v¡ith perhaps the magnitude of those increases l-essened.

One cannot conclude, therefore, that the aggregate or net

effect of grain transportation rational-ization woul-d- neces-

sarily be a dis-benefit to grain producers, agriculture or

the Canad-ian economy generally without considerable in-depth

analysis, a t¡¡pe of which is proposed- in this study.

From a public policy point of viewn grain transpor-

tation rationalization j-s a desirable objective if resul-tant

benefits exceed resultant costs, like most means of grain

transportation rational-ízation, the abandonment of uneconomic

branch lines has both a cost and. a benefit. The primary cost,

as alread.y mentioned, is borne by the grain producer. The

benefit, however, is shared by all Canad.ians including the

grain prod.ucer, io that transportation resources wil-l- be more

effectively allocated hopefully resulting in the more

efficient, less costly, transport of agricultural- and. other

prod.ucts. Itl add-ition, Canadians generally will benefit

through a reduction in publicly fund.ed. subsidj-es paid. to the
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raiJr,,/ays i-n financÍal support of uneconomic branch lines"

In a sense, the grai-n transportation and. handling

system in Canada has been self-rationalizing for many years.

That is, it is commonly recogni-zed that there has been signi-
ficant progress in the techniques used- in grain assembly,

hand-ling and- d.istribution since the turn of the eentury.

l,rlhil-e in aggregate these technol-ogical advances have resulted

in a more efficient movement and- handling of Canadian grain,

they have largely been uncoord.inated n ind.epend.ent occurrences.

Neverthel-ess, the grain transportation and handling system

has been and. is sel-f-rationalizing. The approach to rational-
ization can assume an alternative form, however. The

alternative form invo]ves the coordination and. d-irection of

the sel-f-rat íonalLzation process and. ind-ucing rational-Ízation

through d-esigned policy measures. Thi-s type of ratlonalization

requires that grain transportation and. hand-1ing be consid.ered-

as a system composed of the collection of grain by farnerst

the handling of grain in cor.¡ntry elevators and the distribution
of grai-n by railways.

POTENTIA], CONTRIBUT]ONS OF THE SYSTEMS APPROACH

TO GRA]N TRANSPORTATION RATIONAIIZATION

Kuhn has defined a system as:

a set of interrelated parts or operationsr designed.
to accomplish elearly d.efined objectives or purposês.
Inherent is this idea of wholeûeqÞ¡ that is to sâ¡rr of
parts combined, into a whole--Çãffiis different from more
or less than, the individual units or parts. The parts
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may be collaborating or complementaryr âs in a powergrid or manufacturing process. 0r they may be inrivalry, aq in the famous competitíve systems model- in
economics.2

The systems approach may be d.ifferentiated from other

techniques of analysis depending on the degree to which the

ceteris paribus assr:mption is used and adhered to. Systems

analysis requires that the ceteris paribus condition be

mi-nimized.. As a result, the systems approach is extremely

d-emand.ing, requiring a thorough and. complete understanding

of the system under analysis. The use of the systems

approach to transportation problems specifically and regional_

economics geïLerally is not new. J The chal-lenge is adapting

the analysis to the chosen system.

Several- authorities in the fiel-d of grain transporta-
tion, whether socially, politically or econonically rnoti-

vated- have stressed- the necessity and. d-esirability of

conceiving grain transportation rationalizatj-on in the systems

context and. refer to rati-onalizatJ-on by railvrays via wholesal-e

branch l-ine aband-onment as rrthe piece-meal approachrr,

rrnon-coordinatedrr, rrpartialrr and ttthe cookie-cutter methodrt.

Relating directly to the central issue of this study,

2Till-o E. Kuhn, rrNew Approaches to Transport Research
and- Planningtt in P¡:_qceedings of the CoLloquium
Trans p o rt at I on, 1gfF-.-'=:ffioÏ; z:CãñTéïTõE-

uium Series on
Transportat i on, :--9æÏ96ñot TcãñTeffil@rEti on
ffiisïTñffiiri.toba, winnipeg, Manitobal Ausust,Manitoba, August,
1969r p" 28.

7S"" Kulm, ibid.", especially his bibliography.
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Tyrchnievricz and- Tangrí have stated:

we submit that v¡hat is
need-ed is a hard objective eval-uation of the total grain
transportation system vis a vis the long nrn @Ïrementsthat wil-l- challenge thãGyãtffi perhapõ the gráatest pay-
off in graj-n transportation research would_ be to d.evelop
a simul-ation model- of the whol-e Canadian ind.ustry.
Essentially this would. invol-ve the building of a computer
mod.el which woul-d come as close as possi_ble to d.upli-
cating the system under which grain moves from the farm
right through to its export or domestic destination. A
very necessary aspect of such a mod.el woul_d_ be to incl_ude
the constraints placed upon the grain marketing systero by
regulatory agencies such as the Vflheat Board and. the Board.
of Grain Commissioners. Once such a model was d.eveloped.,
it woul-d be a falrly simple matter to determine the
bottlenecks in the system.4

Other authorities have taken slmilar positions regarding the

systems approach.5

48. 1rú. Tyrchniewicz and Om P. Tangri, Grain Transpor-
tation in Canadâ: E]îne Criliçel lqsqee ánd-rñiõjEaffirffi cÐffi onaÏEpã:rv-o-7,-ffi rEr-Tãã-spGTffi iõã-
Studies, University of Manitoba, Ïlinnipeg, Manitoba, August,
l-968, p. l+.

5Fo" in-d.epth discussions of the systems approach see:
D. N. Chorafas, Systems and. Simulation. Acad.emic Press: New
York, 1965, and D-'.ffiiÏãã ã-d-d:-fBeightter, Foundati-ons
of Optimization, Prentice-Hal-l: Englewood Clifis@y,
Ï96fFõfæciric cornments ana apptications seei Tit-lo E.
Kuhn, rrNew Approaches to lransport Research and. Plan:ringrt in
SÏggesgigË_of the Col-loquium Series on Transportation, L9@-869., Vo1. 2r 9p,.gf[.; J. A. Mclonal-d., rfThe Total- Systems
Approach to Transportation Probl-emsrr in Proceedings of the
Ç.õ1loquiu:n ÊSS,¿S.E o1r Transpogtatlon, @.-T,-Center for Transportation Studles, Unîrrersîly of Manitoba,
trtlinnipeg, Manitobao Ju:ne, 1968; Tillo E. Kuhn and Norman D.
frea. Engineering-Economic Svstems Anal-vsis for Transnort
E+"p" Ãffi trre
Highway Research Board, Natíonal Research Counciln NatÍonal
Academy of Sciences, tr{ashÍngton, D. C., 1969; Charles W.
Gibbings, Presíd-ent, Saskatchewan I'Iheat Pool, Address,
Regina, Saskatchewan, November 15, 1967; Submission !¿ the
Canadian Federation of Asriculture. to thffiffiãnfoF

ailã,
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Some of the more obvious potential contributions of

the systems approach to grain transportation rationalízation

incl-ud-e: (1) a co-ordinated. and. objective treatment of the

many and- diverse facets of the problem, (2) the means of

locating and. id.entifying bottl-enecks in the flow of grain

from the farm to export and domestic markets, (3) ind"uced- or

simulated- changes of eÍther a technical- or policy nature

which may be made in one transportation component or sub-

system and. thej-r resultant effects on other stages and" the

general performance of the entire system measured, and

(+) the means of id-entifying existing policy confl-icts which

may be used- as an aid- ín formulating a general policy of

graín transportatj-on.

OBJECTIVES AND SCOPE OF THIS STUDY

The general objectÍve of this study is to d.evelop a

framework in which rational-ization of the grain transportation

system in I'iestern Canad-a can be analyzed.

The specific objectives are: (f) to review the

political- and. economic impetus for rationalizing the grain

transportati-on and handling system in l¿Iestern Canada,

(2) employing the systems approach to d-evelop a conceptual

mod-el for rationalizing the co]lection, handling and

5continued-

August
Royal-

14, 1962;
CommissÍon

Submission of Saskatcher,van hlheat Pool- to the
on Transportation in Canad g,--IØ9,:



I2

d.istribution of grain in Western Canad"a at a regional level,

3) to empirically apply this mod"el and- utilize its i-nformation

in assessing the impact of raj-lway branch line abandonment and

el-evator closures , (4) to stimulate varj-ous changes in the

techniques of coll-ecting grain to country elevators, and- (i) to

simulate and evaluate the benchmark systems developed by the

Grains Group.

The scope of this inquiry views the grain transporta-

tion system as bej-ng composed of grain coll-ection by trucko

grai-n handling in country elevators and grain d-istribution

by railways. 0n-farm transportation (frorn combine to granary),

farm storage, port terminal operations, inland water and ocean

movements as components of the gIobal system while ignored" in

this study are recognized as vital components of the global

system. the analysis is constrained. in two respects: (1) it

considers only that grain which moves d"irectly from farms to

country el-evatorsr6 and (2) it examines grain hand-ling and.

transportation rationalízatLon in the context of a speci-fj-ed.'

bound-ed production region.

The bound,ed production region und.er analysis in this

study is the Boissevain grain growing area of Southwestern

Manitoba. This region is approximately 5r000 square mil-es

in size and contains about 2r2OO farmers and.67 country el-evators.

6rni= movement accounted- for approximately 90 pereent
of the entÍre grain flow in 1968-1969.
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During the l-ast several crop years, grain prod_uction in the

region has averaged. around- l-0 to 1l- nil_l_ion bushel_s 
"

The conceptual- mod.el- for this study is based on the

principle of minimizing the total cost of col-lecting, hand_ling

and- distributing grain, subject to certain specified constraints"
The quantitative method. employed will be broadly speaking, a
modified trstoll-steimer l-ocation model-.,,7 To best satisfy the

stated- objectives, the following modificatj-ons wil-l- be mad.e to

this basic framework: (f) the model- will- be d.esigned to

simul-ate the characteristics of grain transportation in Western

Canada, (Z) a grain collection cost firnction will be includ.ed,

G) a grai-n distribution functj-on v¡ill be included,,

(4) technical- and- institutional restraints wil-l be introduced

via simul-ation, (5) existing country el-evator facilities wil-l-

either be considered" as (a) a restraj-nt in the mod.el- where

the objective function would be to utilize these existing
facil-ities or (¡) just another possible location for the

constructing of new elevators.

ORGANIZAÎION OF THE REMAINDER OF THE THESIS

Chapter II describes the mderlying inpetus for
rationalizing the grain handling and transportation system

Tthu basic framework is described- in J. F. Stoll-steimer,ItA l¡iiorking Mod-el for Pl-ant Numbers and Trocationsrtt Journal of
Farm Economj-cs, Vol . +5, No. 5, August , 1963r pp. 6re -
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in Western Canada. fnformation is presented. on historic

developments and changing economic conditions. In addition,

a reviel,v is mad"e of the major recommend.ations of the Grains

Group Report. Chapter IIf presents the conceptual model- to

be used in the analysis. Data requirementsr âssumptions and.

problems encountered concerning computation and- estimation

difficul-tÍes are discussed in Chapter IV. Chapter IV also

contains a d.escription of the stud"y area. The application of

the mod-el and- emplrical results are presented 1n Chapter V.

A sirmmary of find ings and" implications f or farmers r grain

companies, railways, the Grains Group report and for

rational-ization procedures are discussed in Chapter VI.

Chapter VI also contains discussions concerning linitations

of the stud.y and suggestions for further research. The

appendices contain a review of conceptual and empirical- models

in location theory (Append,ix A) and systems analysis (Appendix

B) and d-etail-ed information regard.lng the effect of rail line

aband.onment on ind"ivid.ual delivery points in the study area

(Appendices C through G), In addition, an appendix is

includ.ed which summari-zes the results of the various simula-

tions performed. in this study (Append.ix H).



CHAPTER II

THE IMPETUS FOR RATIONALIZING TI{E GRA]N HANDLING

AND TRANSPORTATION SYSTEM IN '!{-ESTERN CANADA

HISTORIC DEVEIOPYMNTS

Early in the history of rail-roading in Western Canada

a system of branch rail- lines was developed." These main l_ine

off-shoots v¡ere, and stil-l are, referred_ to as feed.er l_ines.

The purpose of the feed-er l-ine was to provi-d.e additional
freight and- was consj-d-ered essential to the maíntenance of
the main line. In reality, while the raÍlways tüere pushing

their main lines westward- and. constructing branch lines they

were not only establishing the rail network but also the

pattern of d.evel-opment for the Canadian lrlest. The thought of
populating the West was rea11y not a rational id_ea until_ the

railvrays v¡ere established. In the presence of a railway the

vast undeveloped- agricul-tural land-, minerals and l_umber were

opened to exploitation for the profit of the railways and. the

Canad-ian economy generally. Besides the obvious economic

gains r,vhich ',vould be made through this early transportation
d.evelopment the extensive rail network would significantly
contribute to Canadars social and political unity. Con-

sidering the large geographic area to be servieed. and. the

existing techniques of coll-ecting, hand.ling and dÍstrÍbuting
the pred.ominantly rar¡r resource products of the lüest, the
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extent of the rail construction r,vas necessary and rational.
It is difficult to d.etermine the exact philosophy under

which early railway management operated. It appears, hor,'lever,

that it must have been rather optimistic, especially in
regards to its operations in the lüest. There was good reason

for this optimism. Railways first became establ-ished in the

West during the last quarter of the 19th century, The only

overland- competition rai}¡¡ays had- for several- decades was

horse and wagon. Depend-ing on distance, tj-me, volrrme and.

weight requirements, there r,vas virtually no competition to the

railways on the Prairies.
After considerabl-e national political- and financial-

encou.ragement, it became evident that the railway had- d.evel--

oped into a monopo1istic giant. Users of the railrvay found-

that they r¡rere totally ineffectual- in negotiating with the

railway for changes. The only organízation capable of

effective infl-uence was the fed.eral governnent. To guard-

against the railwayts abuse of its publicly sponsored monop-

olistic posítion on the Prairies, legislative eontrols vrere

instituted. fn the absence of competition, railways initiated.
a system of freight rates based- on value of service, Und-er

this system of rate making, differential prices are charged.

in proportion to the market value of the product shipped..

Utilizing this technique, railways coul-d- charge l-ov¡ rates on

lolv valued bulk commoditles such as grain and mineral-s and-

still cover their full- costs by charging high rates on high
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val-ued good-s such as clothing, hardware and. machinery" This

method- is commonly called cross-subsidization. This system

was condoned- and. unofficially approved by the federal Sovern-

ment as a stj-mul-ant to the development of the nation.

To insure that this beneficial- rate structure on

lVestern grain would. be in existence rrforeverrr the Canad,j-an

Pacific Railway (C.P.R,) entered into a contract v¿ith the

federal government. The contract called for the Canad.ian

Pacific to construct and. operate a railway through the Crows

Nest Pass on the eastern boundary of British Columbia to the

d.eveloping mi-nera1 area in the Kootenay Valley of southern

British Columbia and to guarantee that the movement of grain

grown in the l¡lestern Prairie provinces woul-d be protected. as

to costs of transport on its way from farm to export position.

To fulfill- its part of the contract, the fed.eral- government

paid the C"P.R. a cash subsidy of $l-1r000 a mile up to a

maximum of {å516301000 and- a grant of 317551753 acres of

British Colunbia land.. This contract was entered. into the

statutes of Canada as law and is known as the Crows Nest Pass

Agreement of f897.

There were several- good- economic reasons for the C"P.R.

to enter lnto the contractn the most obvious of whieh incl-ude:

(f ) the cash and land. grants , (2) tfre economj-c potential of

the Kootenay Val1ey, (3) tfre C.P,R. was satj-sfled with

charging rates on grain which l¡/ere lower th.an those postulated

in the agreement, and- (4) the C,P.R. had" no reason to believe
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that their monopolistic position would ever be in real
jeopardy and- the benefits of cross-subsldÍzation l-ost. In

general, the railways d.id. not anticipate the rapid and.

extensive change which was to take place in the transporta-

tion environment in Canada. Within thirty years, the trans-

portation environment ín Canad.a would change from one of

al-most pure monopoly to one of extreme competition in the

movement of certain commod-ities. The rail plant, service and.

rate policies of the raiÌways d-eveloped" for an economy largely

dependent on the production of primary prod.ucts v,¡ould have to

be rationalized to conform to the demand-s of a modern,

industri aLizeð, e c onomy 
"

The Canad.ian Pacific Railway played a very significant

role in the historic d"evelopment of the country el-evator

system in l{estern Canad-a. During 1BB2 to 1890 the nr,¡mber of

elevators and flat warehouses in tr{estern Canada increased-

from six to al,most 200" Grain prod.uction d-uring this same

period elimbed from one rnil-lion bushels to l-6 niltion bushel-s.

To a large extent, this expansion may be attributed. to two

significant occurrerÌces: The first is the opening up of

transportation in lBBi by the Canad.ian Pacific Railway from

lüinnipeg to the head of the Great lakes " Once this land

baffier i,rias overcome, 'lrlestern grain prod.ucers were able to

export their grain to Great Brltain and. other countries via

the St, lawrence River" The second- factor which enabled new

el-evator construction to keep pace v¡ith increased grain
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prod-uction was the announcement and inplementation of a

C.P,R, policy:

In order to assist the purchasing and export of the
farmersl grai-n, the Canadian Pacific Railway offered. to
grant a monopoly of the shipping of grain in the d.istrict
to any persons who would build a standard el-evator
accord.ing to C.P.R. stand.ards on C.P.Rn land-, by giving
the el-evator the sole right to hand-le and. ship grain at
that point at reasonabl-e charges to the farmers. This
gave the elevator owrrer some assurance that he might have
at l-east sufficient vol-ume of grain to hand-le to warrant
the expenditure of his capital. There seems to be no
question that, had. this monopoly not been granted- at
that time to el-evators in each district, that nothing
l-ike a sufficient m.imber v¡ould have been bu[ttn ir which
event farmers woul-d" have suffered. severely.Õ

Despite the d-iscontinuance of this monopoly offer, the

country elevator industry continued. to expand until- the mid.

L95O t s when almost 5,500 elevators l¡iere scattered throughout

the three Canad.ian Prairie provinces of Alberta, Saskatchevran

and Manitoba" The present total is approximately 4r5OA.

Interestingly enough, rail l-ine aband.onment could red.uce

this number by over !0 percent. Clearly the role of the

railway in the past as well as the future development of the

grain transportation and handling system in lVestern Canad-a

cannot be minimÍzed.

CHANGING ECONOMIC CONDITIONS

t¡lhile grain transportation rationalízatj-on, as an end,

BH. G" l. Stranger $ Short Hisiorlr of Prairie
Agriculture, Published.-by Sefficffiea,
Wiãniþeg, Manitoba, L954, p. 45.
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i-s deemed d.esirable by most ind-ivid.ual-s and- groups directly
and- indirectly invol-ved in the collection, hand-ling and.

distribution of v¡estern grains, the means of rational-ízation

is a highly contentious subject. Several- means of rational-
lzation have in the past and are currentl-y being employed by

produeers, elevator companies and railroad management. Grain

producers atternpt to economj-ze their d-elivery operations by

ad.opting more efficient forms of haul-ing grain which may mean

the purchase of bigger trucks, co-operating ir¡ith neighboring

farmers in sharing d-elivery responsibilities or hiring a

custom trucker. There has been evid.ence that el-evator

companles are al-l-owÍng some facilitÍes to become fuIly
depreciated without any plans for the replacement of these

facil-ities, There is also an i-nd"i-cation that elevator

companies are co-operating in their rational-ization plans

where companies concede d.elivery points to each other,

creating location monopolies. The rationalization method

used by railvrays is branch line abandonment.

The impetus behind al-l these efforts toward- ratÍonal--

ization is prinarily cost orientated-: Prod.ucers are con-

cerned with minimizing their total costs of grain delivery;

elevator companies rational-j-ze those el-evators out of their
system where revenues are non-compensatory; similarl¡
rai-lways make application to abandon branch l-ines that are

non-compensatory. Perhaps the reason that certain country

elevators and. branch lines are non-compensatory to their
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owners is more a result of legisl-ati-on than economíc

ineffÍciencies, ff el-evator companies had complete control

over their charges for handling and- storing grain and- railway

management had similar control- over grain freight rates, tech-

nological change would likely continue but the impetus und-er-

lying the d.esire and- necessity for system grain transportation

rational-ization would. Ìargely disappear or at least be

substantially l-essened. Elevator and railway companies

currentl-y are Ìegislatively restrained- Ín the setting of grain

hand"ling, storage and transportation rates. SpecificaÌlyr the

Canada Grain Act empowers the Canadian Grain Commission

(formerly Board. of Graj-n Commissioners) to d-etermine maxi-mum

handling and storage charges and grain freight rates are firnly

entrenched. in the statutory Crows Nest Pass Agreement.

One of the terms of reference for the Royal Commission

on Transportation of 1951 was to consider the cl-aim of the

Canadian Pacific Railway that the Crows Nest Pass rates on

export grain were unremunerative. However, the Royal Comrn j-s-

sj-on fail-ed. to reconcile this problem to the satisfaction of

the C.P"R. What amounted. to a d.emand. by the C.P.R" for higher

freight rates on grai-n was refused by the Commission" The

Commission concl-ud-ed that the Crov¡s Nest Pass rates, being

statutory, were only within the jurisdiction of Parl-iament,

However, the Cornnission d-id" pass along the follow1ng advice:

the day of il-l conceived- and therefore excessive
construction seems to have gone by, and- our people can
feel reasonably assured- that from now on no railway
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ventures will- be und_ertaken excepting after thorough
investigation of each project, and, always with due
regard to the fj-nancial- commitments involved..9

This advice was hardly relevant to the current
question: Are railways entitled to a reasonable return on

their investment devoted, to the transportation of grain? rf
the answer is nor âs imptied" by the concl-usj-ons of the Royal

Commlsslon of l-95:-, would railways be permitted to mi.nimize

the costs of its grain operations, that is, rational-íze vía
braneh line aband-onment? ff this freed,om is al-so denied-, the

railwayts objective of full compensation for services rendered

eomes into direct confl-ict with public welfare goals. currie
comments on such political dil-emmas as fol_lor,us:

o Ò . The main body of the report of the Royal Commj_ssion
of 195f displays the confusion of objective which has
characterízed the history of transportatj-on in Canada
almost from the beginnÍng" The Commi-ssion does not seem
to have considered all- the implications j.nvolved in the
question: are transportation services to be regarded. as
business institutions like d.epartment stores, factories,
or farms, or are they to be looked upon as almost
eleemos¡rnary agencies wherein the cost-revenue rel-ation-
ship is subordinate to the wel-fare of the public?lO

The significant legislatj-ve result of the Royal Com-

mission of l_951 was the adoptlon of a national freight-rates
policy for Canada. This policy embodied_ the concept of
freight rate equalj-zation aeross canad-a on any kind or cl-ass

o
'Report of the Royal Commission ori Transportationo

L95a, the Queens Printer, Ottawa, p, 151"
104. W. Currie, Canadian Transportation Ecolomics,

University of Toronto P-'rãFn'offi . 
-T5--'
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or freight. The geographic exception to this equalization
policy was the Atl-antj-c provinces. Tn add-ition, rates on

export, import, competitive traffic and- export rates on graÍn

from tr,trestern Canada were given legi-slative immunity.

The equalization theory vlas successful_ for only a
short time. During the 1!l0ts, railvray companies increasingly
felt the combÍned pressure of tougher competition, business

recessions and- rising labor and. supply costs. The result
was a demand for higher freight rates. During the years

L9+B-I958, fourteen general increases were approved. by the

Board. of Transport Commissioners permitting rates to be

raised by I55 percent.lf Early in 1959, the railvrays asked"

for another L2 percent increase. The eqaal-ization theory

proved not to be a long-run solution to the problems of the

railviays. A change in government r,voul-d see yet another Royal

Commission on Transportation.

The decade of the sixties saw the development of

federal- transportation policy for Canadian railways.f2 The

initial movement toward. the formation of a national trans-
portation policy for Canada was the establishment of the

1t-'For an excel-l-ent historical review
see R. H, D. Phi}lips, rrÎhe l'lheat Pool-s and
Federal- Transportation Policy for Canadian
Canadian Journal- of Agr:Lq!1-tural @!g9,ffiE,Tïl-¡¡;rß-ï29-

of this decade,
Developnent of

Railr,iays I96O-7Olt
Vol, 19¡ iiTo. I,



24

MacPherson Royal Commission on Transportation in May, I9j9"
The general philosophy of the cornmj-ssion r¡¡as based- on the

premi-se that competition within the transportation indu-stry

was necessary and desirable, The objective of the Cornmission

was to therefore create a new legal environment in which the

railr,vays coul-d effectively compete with other modes of
transportat j_on.

The recognition of the competitive evolution that had

taken place in the transportation Índustry formed. the premise

of the MacPherson Commission:

. . . ÏIe became convinced very early j-n our work that a
proeess which had been undenvay for some years before
had, since the end of I,[or]-d !üar rrn wrought a fimd.amental
change in the character of the transportation environment
in Canadao and, moreover, that it v¡as this transformation
which und.erlay the varied problems with r,vhi-ch v¡e had been
call-ed. upon to d.eal. Previous to this change taking
plaee the environment was one in which the railways
possessed a monopoly or lLear-monopoly position in the
transportation market. The present envj-ronment, on the
other hand., j.s no longer monopolistic and. the railways
are engaged in a vigorous competitive struggle for the
avai-Iable traffic with a nirmber of al-ternative forms of
transport.lS

The transportation environment in canad.a evol-ved from both

the supply and d-emand side. As the canadian economy changed

its emphasls from resource exploitation to finished product

manufacturing, the demands for transportation changed."

comments by the MacPherson commission concerning this point
are quoted. at length here:

lSRoyrl Conmission of Transportation in Canada, Lg6I.,
.Qp,. 9Ë., !. f .
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these new cond.itions arose, in particular, in connec-
tion with the rapid grovrth of secondary manufacturing
industry v¡hich created a greatly increased, d-emand, for
specialized. transportation services such as pick-up and
d.elÍvery and for fast and flexibl-e shipping schedules
geared. to meet the requirements of both shipper and-
consignee" Second.ary ind.ustries, moreover, were prone
to pay consid-erabl-e attention to problems associated.
rvith internal costs and. inventory control which led. to an
emphasis upon the concept of total costs of distribution
rather than simply line-haul rates and-, as a consequence,
reinforced the d-emand for more specialized and. fl-exibl-e
transport services. In add.ition, the tendency of
second.ary ind.ustries to locate at or near major markets
meant that short-haul rather than long-haul movements
became characteristics of their transportation require-
ments. fn" brief, the new kind" of d,emand- for transpor-
tation whích began to d-evelop in the second" quarter of
the twentieth century proved to be of a type to v¡hich
the railways were not entirely suited--and- which, partic-
ularly in the area of services, they were not always able
or wil-l-ing to meet.

The limited ability of the railways to meet thj-s new
d"emand. situation v/as a factor which coincid-ed with, and-
gave added. stimulus ton developments that were taking
plaee on the supply side of transportation. During the
nineteen-twenties and. -thirties, steady techno1ogical
ad.vances had been made in the d.esign and operati-ng
efflciency of the motor vehicle....heavy trucking became
a practÍca1 proposition....Along viith these technological
ad-vances in trucking came a substantial- i-mprovement in
the road and highway system, particularly in the more
populated areas of the country.

Progress in the field of aviation, improvements in
motor bus operations, the development of highly efficient
pipeline facil-ities for the bulk movement of gas and- oil,
all helped. to cut into the traffic which traditionally
had been the d"omain of the rallways and to hamper their
efforts to obtai-n new traffic.l4

In conjunction with the deteriorating competitive

posi-tlon of the railways and the resulting effect on

revennes, general operating and internal- costs were rising.

f4rbid. 
, pp.5-4.
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fn ad,dition to these d-ifficul-tiesn the railways are faced

with statutory fixed freight rates on a significant portion

of the traffic they were abl-e to retain and intense public

resistance to rail plant ratj-onalj-zation. Presented in this

light, the complexity and. seriousness of the economic problen

is brought into perspective.

There has been consid"erable debate and- conjecture that

allowing the railways to solve their economic problems would-

slnply create problems f or l¡/estern grain prod.ucers " For

example, permitting the raili,tays to establish grai-n freight

rates accord-ing to their cal-cul-ations of what the full- cost

would be to transport the grain, would seriously damage the

competÍtive position of Canadian grains in the world- market

if there was any attempt to pass along the ad.d.ed" cost in

the form of hígher grain prices. In many cases, associated-

with the aband.onment of a branch l-ine is the diseontinuance

of an elevator, requiring farmers to del-iver their grain a

longer distance and. incur higher collectj-on costs" Several

groups representing farmers presented- submissions to the

MacPherson Commission. All of them considered the Cror'rs Nest

Pass rates non-negotiable. Simj-l-arly, most of the groupst

considered the issue of branch line aband-onment negotiabl-e

and, in some instances, d.esirable" fhe general attitude was

cauti-ous but the concession was mad.e that aband,onment of

urreconomic and virtually unused. branch lj-nes should" be con-

sidered- provided proper safeguards were establ-ishedr proper
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notice given and the proper people vrere brought into the

d-iscussion.

The reasonÍng behind this attitud.e on the part of
t¡Iestern farmers vras quite logical: They realized. that there

must be significant l-osses associated wÍth the maj-ntenance

of the massive network of branch l-ines in the Prairi-es and

that these costs must be refl-ected. in the general rate l-evel-.

Farmers, reali-zing that the net j.ncome they receive for their
grain sal-es is l-ess freight charges and the price they pay for
machinery, canned and packaged food stuffs, clothingn house-

hold- furnishiogs¡ and the l-ike includes shipping charges, will
want to mi-nimize the total cost the sum of inborrnd and- out-

bound- charges of the transportation serviees he uses" tr\rther,

Prairie producer representatives argued. that abol-ition of the

Crows Nest Pass Rates would be extremel-y d.etriraental to

Canadj-an agriculture directly, and- indirectly the Canad.i-an

economy and the railways themselves, in that the Crows Nest

Pass rates were an insurance that Canadian graln would be abl-e

to compete in export markets to the benefit of not only the

farmer but Canadians and the rail-ways.

Cumie summarized the major find-ings of the MacPherson

Royal Commissiotl as follows:

The CommissÍon found, four major areas--Ìrneconomic
passenger services, unprofitabl-e branch l-ines, statutory
and- rel-ated rates on grain, and statutory free trans-
portation--v¡here obllgations associated. wlth public
regulation and attitudes inhibited the railwaysI
competÍtive ability and infl-icted a burden on the users
of railway servicesn Consequently, subsidies r¡rere
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until such tine as the obli-

rt is important to note that the intent of the adjustment

subsidy, wh1le being paid. directly to the rail-u¡ays, vras to
minimi-ze commrrnj-ty and ind.ustrial disl-ocations arising out

of branch l-ine abandonment. That is, it was the obligation
of affected- communities and. ind-ustries to rationalize them-

selves during this ad.justment period when the subsidy was

being paid to the railways. 0n the premise that there is
trno doubt about the ultimate necessity of consolid-ating rail
plant to conform to those functÍons whieh can stilr- be per-

formed- profitably by rail r"16 the commission recognized that
. . . the institutional- and social_ consid.erations
associated. with the railwaysl historic rol-e as instru-
ments of national policy and. because of the cl-ose economj-cties of certain ind"ustries to the rails ¡ ãrr abruptly
implemented. programme of raÍl- l-i-ne abandonment wil-l- cause
disl-ocati-ons which wogld- not be in the interests of the
community as a whole.f7

The commission al-so recogrlized" that d"ue to the necessity to
rationalize the rail p1ant,

the Government of Canada may, because of its lnterestin the wel-l-being and. welfare of the nation, choose to
accept some suggestions which can be made for the
assistance of ind,ustries which ivill- find- it necessary to
do considerable relocation in the rigþ! of the necesàityto abandon many railway branch lÍnes.18

l50u""i" , .gp,. É!. , p. 19.
16*--Royal Cornmissiou. otl Transportation, Volume

I96Ln Queents Prínter, Ottavra, p. f9.
r7_- . _' 101-o.

cal-led for Ín these areas
gations rrrlere removed.l5

1B-. . -
l. O].O. "

L, It{arch
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rt is interesting to note that no explicit consid.eration is
gJ-ven to communitj-es adversel-y affected_ by branch line
abandonment. rt is also interesting to recognì-ze that when

the federal governnent grants a subsid.y of this nature the

people of Canada assume and- publicly acknowled_ge their
responsibility.

In their joint submission before the Macpherson Com-

mission, the Canad.ian Pacific Railway and_ the Canad.ian

National Railway attacked the Crows Nest Pass rates,
Following is the l-ast paragraph in this joint submission:

In the submission of the railways it is clear that
inadequate revenue from the movement of the Western
Canadian grain crop to export position i_s eontrary to
the public interest and the solution of the problem
created by the fixed- rates on this traffic is basic to
a solution of the problems relating to railway trans-
portation in Qanada.r9

The battle lines were d-rawn and the al-ternatives

obvious. There was common agreement that the railways had_ to

rational-ize. The Con'rmission visual-ized. the raÍl system of

the future as a

. . , system in which the uneconomic portions would be
smal-l-n kept in existence either because of the natj_onal
necessity to provide a certain l-evel- of service in certain
areas regardless of commercial considerations.- or kept
in existence at the dlqcretion of railway management for
reasons of their own.20

The begging question v¡as hov¡ to turn this vision into

-to-'See Phillips, .W.
20K̂OyaJ Uornml-ssl-on

È', P' 1f9'

on Transportationn lt[arch 196I, ;pÀÈ"
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reality. The railr''iays argued. that this ideal woul-d only be

obtainable if the Crows Nest Pass rates were eliminated.

The implication was that if they could. not be eliminated,, a

subsid-y woul-d have to be paid. and consequently the Commission

would- have to compromi-se its overalL objective of creating a

competitive environment in the transportation Índustry of

Canada. I-,ike its I95L pred.ecessor, the MacPherson Royal

Comr¿ission l-eft unresolved the Crows Nest Pass rates issue:

. . . hle ivil-l- reconl.tend that losses associated with the
obligation to carry grain and grain products to export
positions at a rate set by statute, which must of neces-
sity now be recovered. from other shippers, should. in
future be borne by the Parl-iament of Canad.a, who in Íts
v¡isd.om sets the statutory rate. In this way Parliament
remains the sol-e judge of whether or not the grain
industry can bear rates higher than it-presently bears
for its movements to export positions.2L

trVhile the rai1ways had to conced-e at least temporary

defeat on the statutory grain rates j-ssue, they took the

reconmend.ations of the Commissiolr concerning branch Line

abandonment as a bl-ank check and by :-965 had mad-e application

to abandon a total of 51725 miles of track in the three

Prairie provinces representing approximately 20 percent of

all the trackage owned by the Canadian Pacific and Canadian

National- Railways in the Prairies.22 Provincj-al governments,

el-evator companies and- farm organizations were extremely

concerned-, Tn l-962 the Saskatchewan government reacted to

2t_- . _å9S., P.
22thil-t-ip=,

22"

.Q!,. Ë., P. I22.
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the actions of the railways by encouraging the formation of
rrbranch line retention committeestr and. organized the Regina

Conference on Rational-ization with its announced purpose of
formulating rra common policy in regard to the proposed. plans

of the rai},.rays for massive abandonment of branch lines in
Western Canad.a.,,Z3 Of particul-ar interest to this study are

the fol-l-owing recommendations to come out of the Regina

Conference:

1) to cal-l- for an immediate stop in the present
piecemeal consideratj-on of rail aband.onment.

2) to urge from the fed.eral- governaent a clear
statement of its acceptance of responsibility and. of its
intend-ed policy.

3) to õal-l- ior initiation by the fed.eral government
of a planned. rational-izatíon progran, the implementation
of which includ"es imned.iate study to take into accoirnt
the general interests of the Canad.ian economy and. the
specj-al interests of the transportatíon med-ia, the
Prairie sector, and the agricultural ind.ustry.

4) to recogiize publiely the need for a rátional-iza-
tj-on program and. admission by each participating organi-
zati-on of-responsibil-ity to v¡ork toward- solution of the
Probl-ems ' 

24

It was obvious that factions within the grain handling

industry were organizing in opposition to each other. To

avoid posslble damage to the ind-ustryo the fed_eral government

cal-l-ed a meeting for Ottawa in early 1965, The Ottal,va

meeting, which cane to be lcoown as the trOttav¡a Moratorir.¡mtl

i,\Ias chaired by the Honorabl-e leon 3alcer, the Minister of
Transport, and attended- by Cabinet associates, the Minister

Z1rb:.d.

24 rbíd,
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of Agriculture, the presidents of the C.N.R. and C.P.R. and

representatives of the Prairie Wheat Pool-s, the United" Grain

Growers and the Northrvest line Elevators Association.

Phillips termed the meeting rrextremely important because it
all,owed the government, the railway companies, and the grain

industry to reach arÌ agreement that remained. unchal-lenged

through the critical year while new legisl-ation was being

drafted- .',25 The Ottawa meeting mad.e the foll-ov¡ing announce-

ment:

1) that the railr,riays woul-d request the Board of
Transport Commissions not to proceed. v¡ith either new or
current applications for abandonment u:rtil new legis-
l-ation was enacted or Parl-i-ament was di-ssolved.. This
cane to be knovm as the Moratorium or vol-untary fteeze
on abandonments, and- it has been in continuous force
since.

2) that the government proposed to introd-uce legis-
l-ation at the current (1963) sessÍon of Parliament
providing for rra planned approach to rail-l_ine abandon-
ment.l¡

3) that there is reason to expect that the proposed-
legislation wil-l provid.e authority for the Board. of
Transport Commissioners in its regulatory function to
take a longer-term view of the picture of indÍvidual
branch l-ines, wi,th poruer to defer abandonments on a
planned basis.26

During the temporary truce provld_ed. by the Ottawa

moratorium, new legislation was formulated. After consider-

able d-ebate, Bill C-23I gj-ven the titl-e the National_

Transportation Act, was proclaímed in October 1967. In

January of l-968 the new Canadian Transport Commissj-on (CtC)

2q--Phi-1lips, gp,. 9i.!., p. I2+.
26-. . -I Ol_O.



13

irnd-ertook one of its most challenging responsibilities: to

determine railway costing criteria and regulations which

woul-d be employed in branch l-ine abandonment applÍcatlons.

Contained in the CTC proposal- was a requirement that the

Canad.ian Pacific Railway and- the Canad-ian National Railway

prepare and. publish a costing manual describÍng their costing

method-s and procedures"

0n the basis that the Canad-ian Transport Commission

acted outsid-e of its jurisd.iction, the Canad-i-an Pacific

Railway appealed- to the Supreme Court seeking to upset the

CTC costing order. The provinces, the Federal- government,

and the trrlheat Pools were al-l- in opposition to the C?R appeal.

In Late October, 1970, the Supreme Court rejected the C.P.R'

Appeal.

In add.ition to its power to define and d-etermj-ne

justifiable costs for the purposes of branch line abandonment,

the Canadian Transport Commission also has the povrer to d-efer

the ratíonal-ízation of rail-way plant by having the federal

goverrurent pay subsidj-es in the amount of loss incurred by

the railway. As a further imped.iment to railway efforts of

rational-ízatÍ-on the National Transportation Act

states that the Governor-in-Council (fne Cabinet) *ay
d.esignate branch lines that shal-l not be aband.oned r or
d-esignate areas where no abandonments may be authorized,
within such periods as the Governor-in-Council may
prescribe. During these periods the railways concerned.
wil-l be entitled to recej-ve a subsidy from the Dominj-on c.7
to eover their operati-ng losses on the lines in questj-on.''

27crrrriu, 
.9p,. g¡!., p" 24.
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Cumie, iil summarizing the effects of the National-

Transportation Act, states that rrthe legislation contains

provisions for the protection, at public expense, of cotnmun-

ities, shj-ppers, and. consignees which might be adversely

affected. by the sudden l,r¡ithdrawal of raif service=."28

There is, however, a time limit to this protection. The

subsi-dies, granted- to the railways under the L967 legis-

lation, were designed to decline annually in accordance with

railway rationalization. fn anticipation, Phillips states

that

As these subsidies d.ecline (and they are now)n the
railways may be expected to press more vigorously for
other changes. They have already removed some passenger
services and- increased a large number of freight rates.
The next move wilJ- certainly be to seek to remove sone
Prairie branch lines.29

The political problem of branch line abandonment is

only temporarily dormant. Al-1 raÍl- fine protection and

associated rail- subsidies v¡ill terminate in L975. The con-

troversial- Crov¡s Nest Pass rates is a cl-assical example of a

political problem in transportation policy. At one tine the

Fed-eral government simply recommend-ed to the House of Commons

that the Canad.ian Transport Commission be al-lowed- to under-

take a study of the costs of hand-ling export grain and to

suggest what type of subsid.ies, if any, the railways should

2A-. . "J. Ol-O.

2gthill-ip", .S. Ë. , p. l-28.
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receive for providing this service" This apparently innocent

suggestiorÌ v¡as d.efeated- in the House of Commons by a single

vote.

T}IE GFAINS GROUP REPORT AND

ITS MAJOR RECOry${ENDATIONS

T-.,argely due to extreme pressure from the oppositi-on

parties, the federal government (in partj-cul-ar the Honourabl-e

Otto E. lang) in 1969 initiated. a series of intensj-ve stud"ies

i-nto the grain handJ-ing and- transportation system of Canad-a.

To perform these stud-ies the federal government established-

the Grains Group who j-n turn employed a number of indivÍdual-s

and consul-ting firms. The Grains Group was composed" of a team

of experts whose objectives were to coordi-nate, administer and"

ad.vise these individ-uals and eonsulting firms. Basj-callyr the

terms of reference for the group includ.ed- the economic eval--

uation of the existing grain hand"ling and transportation

system, a rationalized system and the examination of several-

alternative or |tbenchrnarkrr systems. More precisely:

For the existing systemn studies were mad-e of country
elevators, terminal elevators, grain cleaningn rail
operations, farm storage, and farm trucking. The alter-
natives that have been examined. incl-ude vari-ous degrees
and. types of change to the cormtry el-evator system, the
use of unj-t trains, coTnaercial- trucking-possibilitiest
and. the feasibil-ity of inl-and cleaning")u

The Queens Printer, Ottavra, August, L972"
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After preliminary d"iscussions with members of the grain
transportation and hand-ling system, the results of the Grains

Group investigation v¡as mad-e pubric in August L972. rts
concl-usions and. recommend-ations encompass eleven vol_umes"

one volrrme entitled Grain Handli.ng and Transportation Costs

in Canada j-s particularly important to this study" A

sulnmary of its conclusions and major recommendatÍons is
incl-ud.ed- in this section of the study.

The Grains Group identified tlvo types of approaches

which coul-d" have been fol-l-owed in d"eveloping a cost analysis
of grain handling and transportation in canada. The first
v/as described. as I'some sort of cost ¡ninimizing matheroatical

proced.urerr and" the second. as an t¡overview or ttop dov¡nt

approach.rr The first approach was considered. lmpracti-cal-

and was rejected, on the grounds that
the number of possible combinations of facirities is

so great that the amount of data required by the first
approach and the complexity of the cost minimization
procedure v¡oul-d preclude_ obtaining useful- results withlna realistic time scal_e. Jl

The overview or top down approach was therefore ad.opted and.

used to examine the costs assocj.ated. with several rrspecj-fic

schemesrr or benchmark systems. once an ad.equate number of
benehmarks were developed and. costed ttal-l- possible system

configurations could be stud-ied from the data developed in

3I^'*Grain-Ha+d1i1g and Tïansportatj-on Costs in Canad-a,Prepared-ffi-sffioffi eil t-rre
Honourable Otto E. I-,ang, Ihe Queens Printer, Ottarva, August,
197f , p. L3,
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respect of the specifie schemes .n12 It appeaïs that the

hypothesis of the Grains Group in sel-ecting thÍs approach

is that reasonabl-e cost estimates coul-d. be mad-e of inter-
med.iate systems by extrapolating between its benchmark

systems. The accuracy of these j-ntermediate system cost

estimates are, of course, critically dependent upon the

accuracy of the cost estimates derived for the benchmark

systems and the techniques and- assumptions enployed in the

extrapolation.

The alternative or benchmark grain transportation and

handling systems d-eveloped-, costed, and. compared by the

Grains Group are:

1) The present system of country elevator and

terminal- operations;

2) a rationalized country el-evator system coupled-

with light traffic d.ensity rail l-ine aband"onments;

3) a high throughput country el-evator system

(consisting of 389 elevators);

+) a high throughput cou-::try

with inland terminals (lSø el-evators

5) an inl-and terminal system

the country (22 terminal-s only). The

benchmark was aborted. in favor of the

e1evator system coupled

and" 22 terninaÌs);
to gather all- grain in
ful-l- evaluation of this
eval-uation of an inl-and

32rbid,
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terminal systern containj-ng BO to lOO inland terminal- r.33

It is very important to recognize that the cost

estimates used by the Grains Group d-o not represent hand.ling

and rail rates charged to farmers. That is, any implied cost

savings directly rel-ate to el-evator and- rai}¡/ay operations.

To avoid any ambiguity, the Grains Group sllrxmary of find.ings

are presented here in their entirety.

The suscepti-bility of the existing grain hand-ling and.
transportation system to infl-ationary cost increases
indÍcates that an j-ncreased rate of ind.ustry rational--
ization Ís imperative if costs to the producer are not
to rise significantly" In view of the rate of cost
increase there is a need for change which should- not be
d"elayed..

GÍven the existing structure and. environment of the
Índustry, immediate rational-ízation coul-d. be achieved. by
the aband.onment of light traffic density rail lines and.
their associated- grain hand.ling facilities" It is
estimated that such a rationalization . . . could reduce
hand-ling costs by 2.3ø per bushel, at L969 eost levels,
v¡hile causing an average increase in farm trucking costs
of only O.7ø per bushel (including a wage al-Iowance for
the increased time of the d.river). In ad.dition, the
railways estimate a cost saving equJ-valent to 5.7ø per
bushel arising fron the aband,onment of the light traffic
d ensity l-ines .

The rationalized system of say 31600 of the existing
structures v¡ould have the lowest current cost of the
alternatives sel-ected if rail- costs are ignored. and
statutory rates of appõxffieÇP.ffpêffiel are
considered-. This is mainl-y d.ue to the low l-evel of
j-nvestment in the ageing country elevator system.

Even if rai},riays costs are lgnored, the costs of the
present type of country el-evator can only remain
competitive j-n f'uture if a continued. 4/'annual rational-
ization is fãsñTð-Tithout significant reinvestment.

-'þ1È', Pn 2'
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(fnis rvoul-d have to follou¡ an immediate initial Zj%
red.uction.) This rvoul-d necessarily result in the
existence of only 21298 of these elevators by fgBO
and l-1528 by 1990. Such a red-uction, if possible woul_d_
result in 150 million bushels of storage capaeity by
L99o.

If the cost estimates and unit train rates provided.
by the railways are accurate, the operation of an inland.
terminal- system of 80 terminal_s would. appear most
economical- in total- since the initial high investment
cost would- 5ã' õ-fffi't by both hand-ling savings and the
forecasted transportation savings potential through the
use of unit trains,

It seems unreasonable to expect the existing
structures to continue in service over the next twenty
years at an ever-increasing intensity of utilizati-on
without requirÍng substantial reinvestment. Given this
situation, a time-phased, plan of action for replacement
of facilities in each catchment area is desirable, for
example, the gradual introduction of a system of 80 to
l-00 inland terminal-s. Replacement, even with a system
of only a ferv hundred high throughput elevators, would
tend to increase hand-ling costs as wel_l_ as rail_ trans-port costs.

The trade-off of increased haulage distance against
reduced nurnbers of facilities appears to be in favour
of red.uced facil,ities for the fol_lowing reasons:

a) In spite of imputing reasonably high mileage costs
of trucking, the increased haulage costs tend to be
lower than the costs of replacing and. staffing
large numbers of elevators.

b) Even the red.uction to eighty points on the prairies
d-oes not drastically increase mileage in terms of
modern concepts, provid.ing these points are wel_l_
di-spersed, geographicalÌy.

hrhil-e the preliminary cost analysis . . . suggests
the apparent õost ad.vantages of BO to lOO inland
terminals, there is a need. to add to this:
a) a more detail-ed engineering design and operati-on

feasibility study for inland terminal_s;

b) engineering stud-ies on a co-ordinated, ì-ndustry basis
to assess accurately the useful l-ives of present
elevators in each grain gathering area,



c) coupled
in each

d) the cost
extent p
crrange . )

of related organízation change and to the
ssible, a cost/benefÍt analysis of social

The cost analysis performed by the Grains Group

therefore ind,icated that a grain handling and transportation

system comprised. of B0 to l-00 inland terminals woul-d" be the

least costly of those alternative benchmark systems analysed..

Each Inland terminal- woul-d contain 2.5 mill-ion bushels of

storage capacity and woul-d hand,le an annuaf vol-ume of B

mil-lion bushels" The hand-ling cost per bushel of grain was

estÍmated at 1l-.5 cents. The cost of constructing such an

elevatori^¡oul-d be about {t6"8 million. The inl-and terminal-

v¡ould- be serviced by unit train at an estimated. cost of L7.7

cents per bush"L.35 The average length of haul for farmers

would increase from approximately 7 mil-es to 28 miles.

Collection costs would more than double from 3.5 cents per

bushel- under the existing system to 7.I cents per bushel for
the BO inland. terminal 

"y*t"ro.56
As of this date, the Grains Group report has generated-

considerable discussion and d-ebate. The procedures employed

and recommend-ations contained. in the report are currently

54r¡i¿.
?Rttrbj-d"

r PP. 5-6.

, Appendix IV.

+o

v¡i-th a detailed time phased replacement plan
catchment area;

o
4

"ru., ApPendix vr.
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being analyzed- by the Canad.a Grains Council.



CHAPTER III

A CONCEPTUAI MODEI FOR RATIONA].,IZING THT]

GRAIN TRANSPORTATTON AND TIANDIING

SYSTEM IN IVESTERN CANADA

The purpose of this chapter is to present a possible

frarnework or mod.el- for Canadian grain transportation and

handling rational-ízation. Using l-ocation theory and- systems

analysi-s, the objective of the mod.el is to sj-mulate the

rationalizatíon of the colÌection, handling and. d-istribution
of grain in tr{estern Canad u.3l By simulating changes in the

organtization of the grain collection, handling and d"istri-
bution system, possible alternative organizatj-ons can be

viewed. and. costed..

The basic framer,rrork is provided- by the rrStoll-steimer

location mod-el .'38 The ttstollsteimer modeltt is emphasized-

here primarily for two reasons: 1) It v¡as lnstrunental- d-uring

the conceptual stage of the development of the grain handling

and transportatj-on rationalization model- to be presented

l-ater, and 2) its description provid.es the basic logic of

the mechanics of location analysis and, as such, v¡ill

7'7''Conceptual and Empirical Model-s in Location Theory
and S¡rstems AnalysÍs are presented. in Appendices A and B
respecti-ve1y.

38J. F. Stollsteimer, "A v'üorking Mod-el- for Pl-ant
Numbers and locations rrr g.!,. gË.
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hopefully aid. in the und-erstanding of the transition involved

in moving from the stol-tsteimer model- to the model- d.everoped.

in this stud-y. u/ith this und.erstanding modifications are

made on the Stoll-steimer model- so that it more nearly

reflects the Canadian grain transportation and hand_ling

system.

IOCATION TTIOORY AND RATIONAI]ZATTON

location theory, as most theories associated with
economics, is based upon a set of consistent, rational and.

logieal principles. These principles form the framework for
the analysis of spatial phenomena. One of the principles of
classical l-ocation theory is that producers, not consumers,

d-etermine location of production.

. . . There are reasons to bel-i_eve that, with some notable
exceptions, it is the producerst or the entrepreneurrs
interest which determines the l-ocation not only of
production but also of consumption. This is so in spite
of the faet that from the polnt of view of choosing
l-ocation there is a definite confl-ict between the
interests of consr.mers and producers.59

The implications of this axiom of location theory is
not as yet fully rrnd-erstood. The cholce of a particutar
location of a factory Ís rational to the entrepreneur in
terms of minimizing his raw material coll-ection costs and the

processing and distribution costs for his prod-uct. That is,

vq_"L. lefeber, locatlon and. Regional-
Seminar Series 7, Center of Planning and.
Athens, Greecer 1966, p. A4.

Planning, Training
Economic Research,
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one location is preferred over another on the grounds of

solely internal monetary considerations. An i-nteresting

situation arises, holvever, when the locatlon of the factory

is considered irrational by society. For example, it may be

cost-rational- for the entrepreneur to locate on a public

waterway to facilitate shipping and to d-ischarge waste yet

totally irrational- in the eyes of society. If the rational

principle of location theory is changed" from profit maxi-

mizatj-on for the entrepreneur to welfare maxímization for

socÍetyo the theory itsel-f is affected to the extent that

the entrepreneurs l-ocation d-ecisions are restricted and-

confj-ned- to a set given to him by society. This is merely

a d-emonstration as to hov¡ and- why trad,itionally accepted.

principles may be mod-ified" to coincid-e v¡ith changing

objectives" That is, there are considerabl-e precedences in

economics where modifications are made so as to ad.apt a

theory for a particular application. Such an attempt is

made in the remainder of this chapter.

The Stol-lsteimer model-

The Stollsteimer model- provid,es the framework whereby

the ninimization of raw material col-lection and raw material

processi-ng costs d.etermine the optimal number, size and"

location of processing plants.40

Aostott"teimero 
.W,. g¿g.
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The Stoll-steimer mod-el- has, more or l-ess, become a

classic in locati-on theory. It attempts to ansv¡er such

pertinent location questions as: (f) Hovr many plants should

we have? (2) l¡i'here should our plants be located"? (S) Hou¡

large should each plant be? (+) ïJ'here should the raw

materials processed. in each plant be obtained-? (5) hihat

customers should be serviced" by each pJ-ant? The formal-ized

Stol-l-stej-mer mod-el provid.ed. answers to al-l of these questions

with the exception of the last one. The d-ata requirements

of the model are: (f) Estimated- or actual amount of raw

material- to be assembl-ed for each point or origin (raw

material- site). (2) A transportation-cost matri-x which

specifies the cost of transporting a unit of material- between

each point of origin and each potential plant site. (Z) A

plant-cost function (or functions) which pernits the

d,etermination of the cost of processing any fixed total

quantity of material in a varying number of plants.

(+) Specification of potential plant focations.

The economic objective of the Stoll-steimer mod-el is to

minimize material col-lection costs and plant processing costs.

Stoll-stelmer rrconsid.ers the problem of simultaneously

d-etermining the number, size and. l-ocation of plants that

minimize the combined. transportation and. processi-ng costs
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involved. in assembling and processing any given quantity of
raw material- produced in varying amounts at scattered,

production point=.',41 Stollsteimerf s equation is:

J
MrN rc = ¡!r P¡x¡ 

| 
Lr. 1.,-

tt

where: i = ori-gin

¡ = plant

TC = total- processing and assembly cost

P. = unit proeessing costs in plant j
J

(¡ = I ... J<],) l-ocated- at ],,

X. = âfloü.Trt of raw material- processed at plant j
J

X, - = cluantity of raw material shipped from origin
r-J

i to plant j located at l.,
11 = urrit cost of shipping material from origin"ij

1 to plant j located with respect to I,
Lk = one l-ocational pattern for J plants among the

(:) possibl-e combi-nations of l-ocations for J

plants given I possible l-ocations

tj = a specific l-ocation for an individ"ual plant

(i = I .,. J)

X"11 potential plant sites (f) are sel-ected by the

l-ocation analyst; from these possible sites the analyst

arbitrarily chooses J sites If!l; J< r.,:J. The processing

costs for the J plants are sunmed- and ad.ded. to the summation

I+ i-Er xi¡ tt¡ 
i

4L_. .-'Ibid., ÞÞ. 65I-632.
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of al-l materia] col-tection costs from I raly material- sites
to the J plants. The variabl-e portion of transportation

costs are rather straight forward., being merely a function

of distance and volume, that is, the transportation cost of

the volume of raw material- X moved- from raw material site i
to processing plant i is simply 

"rjarj. 
Pl-ant processing

costs can be a function of size of plant and location of

pIant. Pl-ant cost variations in respect to plant size are

influenced by the presence or absence of economies of scale

as output increaser.42 If economies of scal-e exist, the

costs per unÍt of processing decrease as output increases.

The application of the Stoll-steimer mod.el- is rel-a-

tively straight forward-. The analysis begins with the

construction of the transfer eost matrix lvhich is of size

I x J with the entries in each J col-u¡nn representing the

transfer costs from each origin i to each particular plant

site j. Each col-unn vector in the transfer cost matrix j-s

multiplied. by a roid vector whose el-ements represent the

productÍon of each raw material site. l¡,lhen each plant

location colurnn vector is multlplied. by the materials rov¡

42-----Plant location problems v¡ith falling average
processing costs--the result of assuming economies of scale--
has also been analyzed by: Gordon A. King and Samuel- H.
logan, rrOptimum I-,ocation, Number and Size of ProcessÍng
Plants v¡ith Raw Prod-uct and Final Prod"uct Shi-pmentsrrl
Journal of tr'arm Eqqngn¡p_q, Vol . 46, February, L964.
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vector, a minimum transportation cost can be found- vrith J,

the number of plants, equal to one. Obviously, there are

as many possi-bIe sol-utions as there are potentlal plant

sites" When trvo plants are being considered, all possible

combinations of two column transfer vectors are scanned for
minimum row el-ements. These minimum row el-ements are pui

into a column vector and mul-tiplied by the materj-als ro,¡¡

vector giving total- transfer costs for two plants l-ocated at

given sites. The saTne procedure is f ol-l-owed. f or three

plants, four plantsr üp to J=1. l4inimum total- transfer
(material collection) costs for one p1ant, for tvro plants,

etc,, are plotted on a graph yielding the ninimum total
transfer cost (ttC) curve. This curve d.eclines contj-nuously

as J à l. These mi-nimum total transfer costs are ad.ded to

total processing costs resulting in TC = TTC + TPC. The

optimum number of plants is then d.etermined. by minimizing

total- costs (tc).
If there is a fi-xed. quantity of raw material-s to be

processed in the area, and with constant marginal costs for
any given pIant, the plant-cost firnction will increase by an

amount equal to the intercept value of the plant-cost

firnction with each inerease in plarit ,rl.mbers"4, In the

presence of economies of scale, the total- processing cost

function wil-l increase at an increasing rate aS plant numbers

4Sstott"teimerr 
9.p,. cit., p. 636"
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increase with just one plant having the l-owest total pro-

cessing costs. -4. second plant would" process less material

and be of a small-er size, and have higher per unit processing

costs. The Stollsteimer model-, iil addition to considering

economies of scal-e in plant operations, consid.ers variations

in per unit plant costs when pfant factor costs vary v¡ith

l-ocation, for example labor costs. These variations in

factor prices are accommod.ated by rradding to each cofumn of

the transfer-cost matrix the slope coefficient of the pro-

cessing-cost function applicable for each particular plant

site .u44

Modifications of the Stollsteimer model

Since Stol-l-steimer published" the results of hÍs work

ín 1963, several- authorities have recognized weal<nesses and

consequently suggested modificati-ons to the basic
ItStol-lsteimerrr framework. The pu.rpose of this section of the

chapter is to review some of the more important mod-ifications

and, criticisms. ltihil-e this short review is at best super-

ficial-, considerable emphasis r,vil-l be given to a few of these

criticisms in subsequent sections.

An important aspect of the Stol-l-steimer model- is that

plant size is d"etermined- after optimal plant numbers and

l-ocatlons are determined-. rfThe assignment of a given number

 4stott=tej-mer, 9p. 9iI., p. 6iB.
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of plants to a specified set of locations, along with
mj-nimization of assembly costs, implies a gi_ven size of
plant for each l-ocation.n45 The number and- location of

plants d.etermine the allocation of prod.uction, and- the

vol-ume of production in the Stollsteimer mod"el Ís assumed

to represent plant size" The assumpti-on is that for every

l-evel of production there exists an economically sized

plant; t}rat is, excess capacity cannot exist. The plant

cost function 1s assumed- to be lÍnear and. continuous in the

sense that plant segmentation d.oes not exist. In addition,
all factors are conpletely divisible and. there is no

discontinulty in the rate of output"

Chern artd Polopolus d-iscuss the possibllity and

rationality of a d-iscontinu.otls plant cost firnction. The

assumption of a contj-nuous and linear plant cost function

has at least three shortcomings:

First, continuous plant cost functions are often
unreal-istic when applied. to agricultural handling and-
processing operations. Second-, rrnd.er the implicit
assumption in the Stol-l-steimer mod-el- that an ldentical-
TPC function exists for each plant, the nature of a
linear function l-inits the inpact of the size of
individual plants in determining an industryt s total-
plant cost. Third, theoretically the long-run total
plant cost goes through the origin. It is reasonabl-e
to expect a very smal-l, if àny¡ intercept value if the
TPC fu:rction is continuous and al-l- factors of
production are completely d-ivisible and are therefore
treated as variables in the long-run. Hence, the
assumption of continuity and- linearity is not a

45stott"teimer, 
.gp,. Ë. , p. 6+5 .
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real-istic assumption and therefoqe represents a
weakness of the orÍginal model-"46

Chern and Pol-opolus conclud-e that use of the

Stoll-steimerts continuous and linear plant cost function

underestimates total plant costs for the i-nd.ustry. In

add-ition, they made the following mod.ifications in the

Stollsteimer mod.el-:

1) The number of locations are treated independently
of the number of plants due to the constraint on
maximum plant capacity, and., rrmultiplantrr l-ocations
therefore may appear in the results;

2) the effects of plant size on the magnitude of
total plant costs are explicitly shovm by adopting a
d.iscontinuous plant cost function;

t) excess capacity is introd.uced. in d"etermining the
optimum sol-ution.47

Commsntrit* on the enpirical application of the

Stollsteimer mod-el , vlarrack and- Fletcher state that the
rroperational- constraj-nts of the Stollsteímer long-run spatial
model have been severe. The d.ata input requirements are

large. More serious, f or al-l- but small- problems the

optimization tend"s to be computationally d.emanding to the

point of infeasibility. rr48

O6W. Chern and. l. Polopolus, t'Discontinuous Plant Cost
tr\.¡.nction and- a Modification of the Stoll-stej-mer Modelrrr
American Journal of Agricultural- Economics, VoI. 52, No. 4,
NOVemOer , L9'lU , p. 

'El-.47ru', p' 584'
4BA. A. liiarrack and l. B. Fletcher, I'P1ant-location

Ivlodel- Sub-optimization for large Problemsrrt American Journal
of Agricul-tural- Economics, Vol . 52, No. 4e November, L97O,
P. 587.



52

Another critieism of the Stoll-steimer model is that
it d.etermines the number, size and" locatÍon of plants by

minimizing combined transportation and. processi-ng costs for
only one rav¡ material. If there is more than one raw

material to be processed. in a single plant, the locational
problems become complicated. An extension of the

Stoll-steimer model to incl-ude multiple prod-uct processing

was undertaken by Polopol-us rn ]965.49 The Polopo]-us

multiple product model differs from Stoll-steimerrs mod.eI
Ín that aggregate assembly costs are affected by varying
locational- patterns as the product dimension is increased
and that total- processing cost varies both with the
number of plants and the conbinglion of products handled
at each optirmrm plant location.50

Candler, Snyder and- Faught made a further modification by

consid"ering, in ad-dition to multiple prod-uct processing,

multiple raw material assembl-ing.51

General- location theory, and in particular the

Stollsteimer model-, assuntes that given a specified geographic

area there are no institutiona]- or structural restrai-nts

affecting the least-cost opti-ma1 location pattern of plants.

¿-q_-'L. Polopolus, rrOptimum Plant Nurnbers and. T.,ocations
for Multiple Product Processingr" Journal- of Farm Economi-cs,
Vol. 47, No. 2, May, f965r Fp" 287-295"

5orbid,. , p. 287 .

5fw. Candler, J. Snyder and !/. Faught, rtOoncave
Programming Applied" to Rice Mill Locationrrt American Journaf
of Agricu]tural- Economics, Vo1 .54, No. l, February, L972,ñ.w
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One of the prime objectlves of l_ocation theory is to

spatially organize plants so that markets are efficÍently
al-located among these plants. -dhen there is only one

l-ocation decisionmaker, spatial organization leads to
spatial monopoly. Permitting firms to organize spatial
monopolies by necessity leads to the deterÍoration of the

competitive environment in a market. Anti-trust laws can

be, and- have been, used to preserve a competitive environ-
ment. The methods of the stoll-stej-mer model are compromised

when anti-trust laws are invoked limiting the possible

l-ocatj-on solutions--the l-east-cost optimal sol_ution may be

irnattainable. The optimal number , size and. l-ocation pattern

is determined by costs only when institutional constrai-nts

are first consid,ered. Bobst and \,rlaananen have presented a

location model- which incl-ud-es an i-nstitutional restriction
on plant concentration and spatial monopolizing of market=.52

The Stollsteimer model- represents a partial equilib-
rium approach. That is, Stol-l-steimer considers only those

elements which directly infl-uence production at the plant

site. The size, number and location of plants is determined

by first consi-dering the prod.uction function of singi-e

establishments and. by observing geographic variation 1n

'-8. ln/. Bobst and. I[. V. l{aananen, ttCost and_ price
Effects of concentration Restrictions in the Plant Location
Probl-emrtr Aperic?n ,Tgurnal o{ Ag{ic.ultural Economics, Vo1.
50, No. 1¡ August, 1968r pF.676-686n -
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costs of the establishmentrs major inputs and- the spatial
variation in the demand for its output. The optimal

location pattern minimizes the totar costs of colJ-ecting

all- important material inputs, minimizes total d.elivery

costs and maximizes prod-uction efficlency" The partial
equilibrium approach is fr:nd,amentally based on four
assumptions: (1) all costs are fixed or stabl_e, (Z) market

demands are given and constant, (3) all other forces are

exogeneous variabl-es and consj_dered. fixed, and (+) the

locational- d-ecisions of other firms are not al_l_owed to

constrain the analysis.

A GRAIN HANDI,ING AND TRANSPORTATIOI\J

RAT IONA].,TZAT ION FRAMEI/¡ORT{

Appreci-ating the basic logic but recognizing the

l-imitations and" criticisms of the basic stollsteimer frame-

work and noting subseq.uent modifj-cations in that framework,

the objective of this section of the study is to construct
a mathematical model- to represent the grain collection,
handling and- d-istribution system in l{estern Canad a at a

regional level-. The modifications suggested here are

designed so that the mathematical model wil-l- best represent

the system rrnd.er analysis. Through the remainder of the

study the grain handling and. transportatíon rationalization

model- will be referred. to as CHAD, d-enoting collection,

handling and d.istribution.
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Incorporated- in CIIAD are fi-ve basic mod"ifications

to the Stol-lsteimer mode1, These modifications are:
(f) consid.eration of the grain collecti-on, handling and.

distribution system:' (2) trre inclusion of a grain collection
firnctioni ß) inclusion of a grain d.Ístribution funetion;
(+) consideration of existing facilities; and n (5) intro-
duction of institutional- restraints. A brief explanatlon

of these modificatj-ons is presented_ bel_ow.

l4od,ification The Col-lectio4, Hand.l-ing and Distribution
of Grain

[he ori-gj-nal Sto]-lsteimer mod.el consid_ered. the

assembly and. processing of a raw material_, specifically
pears. The first proposed- modification of this basic modet

sinply substitutes the col-l-ection of grain for the coll-ection
of pears, and the hand-ling of grain for the processing of
pears. Certainly a liberal- interpretation of processing

could encompass the firnction of hand.ling. fn addition,
grain coul-d be considered. as a rar,v material_. Therefore,

the first mod"ification is perhaps incidental-. But it is
certainly necessary to define v¡hat is beÍng col-l-ected., how

it is collected., and hov¡ it is being processed..

It is also important to know who is d.oing the

collecting of the raw material, vrho is doing the processing

of the ran¡ material- and. who is d.istributing the final-
product. There are obviousl-y different implications

t.
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d.epending on whether these functions are all performed. by

orle entity or l¡hether they are under separate and_ ind.epen-

dent control-. I'lany firms have totat control over their
collection, handling and. distribution systems. Hoï,rever,

the opposite is true in grain marketing; farmers perform

the grain col-l-ection function, el-evator companies the grain

handling function, and rail-r,ray companies the grain d.istri-
bution function. This recognition has paramount importance

for system rationalization. If eontrol- and" ownership of
the system is monopolized- the rationalizatíon of the system

is, theoretically, a great deal easier in that the d_efini-

iion of rationallty is universal- throughout the system ioen,

what is rational- for the system is rational for al-I sub-

systems of the system. 0n the other hand_, if each sub-system

is ind.epend.ently controlledn rational_izati-on of the system

may be much more difficul-t. If for each sub-system there

exists different conditions for rationality, system

rational-ization will- occur in a piece-meal fashion and. wil_l_

1ike1y be sub-optimal. For examÞle, a firm with monopoly

control over its collection, handling and. distribution
system simply minimizes its total costs and organizes and

coord.inates its system accordingly.

In the collection, handling and distribution of grain

the process is complicated-. Farmers will d.esire to minimize

their col-l-ection costs by insisting that a country elevator

be cl-ose at hand; elevator companies r¡¡ill d.esire to minimj-ze
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hand"ling costs by consolidating grain d"eliveries into fewer

el-evators and; railways will desire to minimize grain d,is-

tribution costs by abandoning non-compensatory branch l-ines.

Rather than having a common and consj-stent system rationality

as the objective function of rational-ization there is a set

of contrad.ictory sub-system objective functions. If al-l

segments in the system have equal power, system rational-

izat1on wil-l- simply not occur without some sort of compromise.

If the control of one sub-system has a great deal of power

rel-ative to other members in the system, system rational--

izati-on wil-l occur but und-er the d-irection and. rationality

of the most powerfule €"g.¡ if it is conced,ed. that the

railway is most powerful in the grain collectionn hand-ling

and d-istribution system, railway and system rationallzation

become sJmonJrmous. Should the railways be all-owed- to

aband.on any branch lj-ne it recognizes as non-compensatorYr

rai-J-way ratÍonality will be inposed on the system" Similar

consequences may be expected j-f farmers or elevator companies

are system control-l-ing forces.

Rather than having one sub-systemrs philosophy

prevail j-n system rationa1i.zati-on, and. recogni-zi-ng the

strength of the railways in relatlon to unorganized farmers

and- elevator companies, the Canadian Transport Conmission

established a legal framework whereby all parties invol-ved

in the transportation and. hand-ling of grain coul-d. contribute

toward the fornulation of a system which would. j-ncorporate
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the viev¡s of al-l- concerned. this framework is generally

referred" to as branch line abandonment hearings, In the

format of branch line aband.onment hearings, this first
modification recognizes that an accurate portrayal of the

grain transportation system must acknovrled-ge the segmenta-

tion of the system into sel-f-orientated. yet highly inter-
depend-ent sub-systems .

Modification 2: The Incl-usion of a Grain Coll-ection Cost

Fu:rction

Typically, a transfer-cost matrix j-s the prod.uct of

a per unit mil-e transportation cost and- distance" That is,
the C. - matrix contains elements v¡hi-ch reflect the total-

r_J

cost of transporting one unit of rav¡ material from raw

material site i to processing plant j. The Stollsteimer
mod.el employs a constant for the per unit mil-e transportation
cost. The only variable factor is d"istance. The use of a

constant v¡oul-d- appear appropriate only if the constant

refl-ects a cross-section average cost for all methods of

collection and. no economies are experienced as distance

increases. The constant average cost principle is perhaps

most appropriate when the means of col-lection 1s control_led

by a single enterprise. l'lith only one enterprise responsible

for the col-lection of raw material-, the chances are that

similar methodsr e.g. ¡ a fleet of simil-ar trucksn wil-l_ be

used throughout the process of coll-ection. The nost obvious
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exampl-e is a processing firm that o\'ùns its own trucks or

hires a private carrier to col-lect its raw material.

The constant average cost principle is not appli-
cabl-e, ho',uever, in a situation where a wid-e variety of

method-s are used. in coll-ecting raw material- and the

conditions of col-lection are quite variant. Thj-s is the

situation in the col-l-ection of grai-n in l¡Iestern Canad.a.

Ind.ividual farmers are responsible for del-iveri-ng grain to

country elevators and- the average cost of collectÍon rnay

vary wid,ely between farmers d.epending on several factors.
A recent study found that the average cost per bushel--nile

in the delivery of grain was a function of the size of the

truck, the util-ization of the truck, one-way distance to

the el-evatorr âB€ of the truck, and- percent of grain mil-es

on paved 
"ou.d.".55 

For example, the average cost per bushel-

mile varied from O.305 cents to 0.7f1 cents per bushel--nil-e

based- on size of truck al-orr".54

Therefore, to better represent the grain col-lection

sub-system in lVestern Canada, a functional rel-ationship r,vil-l

be used where the dependent variable is average cost per

bushel and ind-epend.ent variables similar to those in the

$] CgsI of Transporting GraÍn þ¿ Farm Truck, Research
Report No. B, Center for Transportafion S-tuTies, University
of lilanitoba,

54rbia.

538. trV. îyrchniewícz, A. H. Butler and O, p. Tangri,

Winnipeg, Manitoba, July, I97L"

r P. 40.
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rel-ationship for a constant

independent variabl-es in the

the val-ues of the variables

with changing circumstances

60

SubstÍtuting a functional
permits the sinulation of

specified function. That is,

can be changed. in accordance

in grain collection.

Uiod.ification 3z The Incl-usion of a Grain Distribution

Activity

The incl-usi-on of a d-istribution function is more an

ad-d.ition than a modificati-on to the Stol-lsteimer model.

The Stoll-steimer model- consid-ered only the coll-ection

(assembly) and processing of a raw materiat. The CHÀD

mod.el is system orientated in that it considers the combined

costs of col-lection, hand-ling and distribution. An important

sub-system of the Canadian grain transportation and- handling

system is the distribution of grain from country elevators

to terminal el-evators by the railways.

The cost of this movement can either be the freight

rate charged to the farmer or the cost to the railtriays in
provid"ing this service to the farmer" Although more ¡,vill-

be said about this later, recognízing a freight rate as a

cost may create confusion in interpreting the results of a

trcost simul-ation mod.el ."55

trr
"S"e pp. 72-73.
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Modification 4: Congideration of Existing Faciliti,eg
Existing elevator facilities, under the framev,¡ork

proposed- here, may be considered as a restraint in the mod_el

where the objective firnction v¡ould be to utilize these

facilities to their maximum advantages or they can be

ignored and" consid-ered as simply a possible location for
the construction of a new elevator. This flexibility is
buil-t into the CHAD mod.el because there are proponents that

argue either that the most efficient country el-evator system

is yet to be built or that the present system is overbuil-t

and all that is necessary is to reorganize it using existing
facil-ities. There j-s consid"erable rationale underlying both

arguments. The proponents for constructing a completely new

elevator system argue that a simple rrpatch-uptr of the ol-d

system will be extremely costly and. money wasted. in the

long-run. On the other sid-e of the issue are those that
contend that the elevator business is ]ittl-e more than a

break-even enterprise and therefore the massive amount of

capital necessary for neï/ construction simply does not exist
in the industry. In other words, the former would suggest

that a realistic rational-ization mod.el must determine the

optimum m.mber, location and size of country elevators,

while the latter v¡ould contend that all- that is necessary

is to find the optimum nunber and location.

Depend"ing on the hand.ling function(s) used, the CHAD

model- can do both. If existing facilities are to be used-
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etand- therefore consid.ered" as a restraint in the mod-el¡ â s

of equations stratified according to size may be used.

These eq.uations estimate the average operating costs for
country el-evators currently in operation on the Prairies.

Since many of these el-evators are partly or entirely
d.epreciated, operating costs are Ìikely close estimates of

fu1l costs. 0n the other hand.¡ àfl estimated- average full
cost for a nevrly constructed el-evator will emphasize capital
costs "

Mod.ification 5: Introd-uction of Institutional Restraints
i¡{hile the previous four mod-ifications are primarily

technical- in nature, this modj-fication provides for the

introd.uction of institutional restraints. llith the f our

previously mentioned modifications, the CHAD model may be

used as a means of measuring the effects of pasto current,

and future Canad.ian grain transportation policies.

As emphasized earlier, the collection, hand-ling and,

d.istribution of grain in l,üestern Canada is highly infl-uenced

by the institutional environment in which it operates. One

of the objectives of the CIIAD mod.el- is to quantify the

degree of the influence and- simulate changes in the

institutional environmento SpecificalÌy, the infl-uence of

the fixed Crows }Test Pass rates on grain and the negotiated

handling rates at country elevators wil-l- be measured and.

compared to their respective costs. In ad,d.ition, branch
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line abandonment, as a provision in the National- Trans-
portation Act, will be simulated.

TT{E CHAD YIODEI, AS A STMUIATOR

To a great extent, government policy makers are
r¡managersrt of the canadian grain handling and. transportation
system. Provincial governments, the canad-ian lüheat Board,

the Canad.ian Grain Commission, the Canad.ian Transport

commission and even Parl-iament itself, are extensively
invol-ved" in the collection, hand-ling and- d.Ístributi-on of
ca¡.adian grain. rt is contend-ed that a moder- l¡hich woutd

provide ansr^rers to the general question trv¡hat will happen

if . . .?rr¡ as the sirnulated. CHAD mod_el can be d.esigned to
do, v¡ould be an aid. to these rftraanagerstt in formulating
policy. Goetz emphasizeð, tlnt:

Rational managerial decisionmaking is a process of
finding or inventing al_ternatives, of projecting orpredicting the consequences of each, and of choosing
the most attractive set of consequences, predictin$
consequenees usually is difficult. ExperÍmentatÍon by
changing the system and- measuring the consequerlces is-
forbiddingly expensive and. may be irreversiEl_e" Here,
sÍmulation comes to the aid oi managers.56

iùithin the changing institutional environment technological

change is al-so occurring thus affecting the mechanícal

methods of grain collection, hand.ling and distribution. The

56v
Guide for

illy E. Goetz,
i{aäagers, ]lTeír

Quantitative S9llfods: A Sr¿gyey and-ffiffi-F1læe6i; fiffitffi2"
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CHAD model can be ad,apted- to simulate expected- technological

change over time.

Sinu]ating Institutional- Restraints

The procedure used in sinulating institutional
restraints is quite straightforward. Theoretically, the

first step woul-d j-nvol-ve a rrrutlrr of the mod_el under the

assumption that there are no institutional- restraints. An

institutionally unrestricted cost solution woul-d result.
a.fter recognizing vari-ous institutional- restraints, these

restraj-nts coul-d be imposed_ on the model one at a time 
"

That is, each subsequent run after the unrestrj-cted- run wil-l
yield cost sol-utions pernitting the measurement of the effect
of each institutional restraint, For example, assume an

unrestricted run has been made and further assr¡me that five
institutional restraints are reeognized as being potentially
influential factors. separate ruïls are nor¡r made for each of
the five institutional- restraints. The eost sol-utions of
each of these five restraints are compared to the cost

sol-ution generated from the unrestrieted rurr. Theoretlcallyo
the d-ifference between the unrestricted cost solution and

each restricted. cost sol-ution woul-d be the pecuniary cost

or benefit of the institutional restriction"
An al-ternative method, of simul-ating institutionar-

restraints is to first create the entire instituti-onal-
envlronment. This is accomplished by inposing all of the
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institutional- restraints on the model at one time" This

conglomerate run should give the best representation of the

curuent rtreal- v¡orl-d.rr When thÍs hopefully realistic model-

of the real worl-d. i-s obtained, i-nstitutional simul-atj-on may

proceed. along the foll-owing lines: (1) eliminating one or

more existing restraints, (2) modifying one or more of

existing restraints, (l) incorporating ad-ditional- new

restraints, (+) substituting new restraints for existing

restraints, or (5) substituting an entirely new set of

restraints for existing restraints.

l,,/hite the simul-atÍon proced.ure may appear to be

straightforward-, the application of that proced-ure may be

extremely difficult and, subject to error. Many institutlonal
restraints may be non-quantifj-abl-e and- not adaptable for

incorporation into the mod-el-" If the incorporation of an

institutional restraint is essential for an accurate

d-epiction of the real world system und"er analysis yet

rrnadaptable to a chosen framework, attempts can be made at

substituting a proxy or rrdumayrr variable u¡hich is ad.aptable"

The other al-ternative is to mod.ify the framework to permit

its ad-option.

Sinulating Technological- Change

Over time, technological improvements occitr in the

means of col-l-ecting, hand"ling and distributing grain. One

need. only mention bigger and. faster farm trucks, the vertical-
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lift el-evator and. covered hopper cars and. unit trains. The

grain transportation and handling system of the future can

be d-epicted by projeciing and simulatÍng technol-ogical (as

wel-t as institutional) change. l/hile projection is al-most

always hazard-ous, insights can be gai-ned into the general

direction, magnitude and. nature of technological change.

In ad-dition, d-iscovering where and hov¡ technol-ogical change

is most effective would. have implications on policy decisions,

ioen, which technol-ogical innovations should, be encouraged..

the basic proced.ure in simul-ating technological

change is quite similar to that of simul-ating institutional
restraints. The difference is that there simply cannot be

an rrurirestricted-rr run" The first run must incorporate the

current technology of the system. From th.is point oñr

changes Ín technology are simul-ated.. This change can take

place in two directions: (1) technological change occurring

over time in a parti-cular technique or (2) a comptete change

from one technique to another. Arr slcample of the former

would be the ad.option of bigger farm trucks by grain

prod-ucers and an s¡ample of the latter woul-d. be the

substitution of long-haul trucks for rail- in the d.istribution
of grain. Ultimately, a comparison can be made betv¡een the

costs of movj-ng grain by alternative modes.



CHAPTER IV

EMPIRICAI PROCEDURES

PROBIEMS IN SIMUI,ATIOI{

As ind.icated" earl-Íer, the CHAD mod.el- has its founda-

tion j-n a combination of three analytical techniques:

location theory, simulation and systems analysis. Each one

of these techníques presents unique computational- and

est j-mation problems. Vühen combined" 1n the fashion suggested

in this study, problems become mul-ti-dimensional-. Location

theory presents the problem of defining and. controlling
economic activÍty in space; simulatj-on becomes hazard-ous

v¡hen it is desired. to change a parameter outsid-e of a

statistically permitted range; and. systems analysis requires

a comprehensive knowledge of the system und-er analysis. It
should, not be surprising, therefore, that v¡ith these

problems, a rathev }razaydous computational envi-ronment is
created. lhe major problems encor.r.ntered in this analysis

are d-iscussed" bel-ov¡.

The Effect of Extended" Distances on Collection Cost Estimates

As the m.rmber of el-evators is decreased, it can be

expected. that farmers are going to be required, to deli-ver

their grain over longer distances. The Tyrchniewicz et af"

col-l-ection cost estimates, to be presented in d.etail- later,
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are based on average one-way distances to elevators ranging

from 0.5 miles to 20.g mÍl-es.57 That is, the regression
coefficients of the Tyrchniewicz et al. equation are

statistically significant when one-way d-j-stances to country
elevators are in the 0.5 mil-es to zo.9 mil-e range. yet it
can be expected that one-way d.istances r,vill_ increase beyond.

20.9 mil-es as the number of elevators is d-ecreased- as a
result of branch line aband.onment" To permit forecasting
involving one-way distances greater than zo.9 mj-}es it is
necessary to assuae that the u¡.d.erlying structure of the

average cost regression equations remains unchanged 
"

croxton, crowden and. Klein emphasize that: frAny forecasting
proced.ure which involves merely the contj-nuation of a curve

or the automatic application of a formul-a, without at the

same ti-me requiring a carefu] consid-erati-on of und-erlying

and. mod"ifying factorsn is hard_ly to be d_epended upon,

particularly if economi-c cond-itions are in a state of
LU

flux" Îf /"

57I,. Vü. Tyrchnielvi-cz, A. H. Butler and O.p. Tangri,
93: 9f!.z p. 5!. (Note: The farm truck equation used in
_t_his study is not contained- in the Tyrchniewicz et al. stud.y"
Hov'¡everr the equation is based on observations cõfõte¿ foithe Tyrchniev¡iez et al. stud_y.)

5BF. E, Croxton, D. J. Cowd-en and- S.
General- StatistÍcs, Englewood. Cliffs, NewEilfffic.ffiTTft. roÍ.

Klein, Appl-ied-
Jersey: Prentj.ce-
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Estimates of a depend-ent variable are generally

invalid. in the case of extrapolation beyond observed val-ues

of the independent variab1es" That is, a particular

estimating equation is statistically valid. only if it con-

tains observed val-ues and., in the case of more than one

independent variable, these val-ues are used. in their
observed- combj-nation. Extrapolation is performed. therefore

when either a value is used which lies outsld"e the observed

values for a particular variable or when two or more

variables are used- in a combination v¡hich l-ies outside the

range of the original set.

The error in forecasting a depend-ent variable from

regression analysls is composed- of two parts: the first is

the stand.ard error of the estlmate associated- with al-l-

regression analyses; and. secondn if mul-tiple regression,

the error associated. v¡ith the regression pfrrru.59 The

stand.ard error of the estimate is a constant and a parameter

of a particular regression equation. The error of the

regression plane, however, varies with the particular val-ues

59fni* sarne basic approach is presented- in Richard-
J. Foote, $ELg!;|g], Tools for Stud-ying Demand and- Price
s t ru c tur e s@affi6oõ8ffi +ffitã-sffi
Department of Agriculture, lrlashingtonn Ð. C., Augustn 1958"
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of the independent variables, l,',J'hen the independ.ent vari-
ables are at their means this error is minimized, i.e., the

greatest confid-ence may be placed_ in their estimate of the

d.epend-ent variabl-e. Hor,veverr âs variabl_es d_iverge from

their means, the error associated. with the regression plane

increases thus wid.ening the confid.ence l_imit. The l_east

confidence is attached. to observations furthest from their
means" Vafues that lie outside the observable range, of

course t are even further from the variable means ind.icating

a relatively large error.

Recognizing the statistical l-imitations and. the

con'unents by Croxton g! 4., average col-lection cosi estimates

are forecast to a limited- extent for one-hray d.istances

greater than 20.9 miles, As an example of this application,
assume a regression equation is estimated relating average

cost per bushel-mile to one-way d-istance to efevator.

tr'urther assume that one-r,ray d-j_stance to el-evator observa-

tions lÍe within the 0.5 miles to 2O.9 mil-e range. The

statistically valid portion of this equation wil_l l_ie

between observations at 0.5 miles and- 20.9 mil_es.

It should be noted. at this point hov¡ever, that in al-l

but one simulation--that one being the extreme case v¡here

only one elevator location v¡as considered---d.id- average one-

u/ay d-istance to elevator signif icantly exceed 20 "9 mil-es.

Neverthelessn for this exception and. in cases where

ind.ividual- farmers were required to travel more than 20,9
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mil-es in other simul-ations, for lack of a better al-ternative,
it is assumed that the regressj-on coefficients of the

col-l-ection cost equation hold for d-Ístances greater than

20.9 mil-es.

Problems in Estimating El-evator Handl-ing Costs

The sane types of problems encountered- in estimating

coll-ection costs appear in estj-mating elevator handling costs.

\{hen bushels handled., as an ind,ependent variable, is extended-

beyond the ra.nge of the original data, statistically inval-id-

average operating cost estimates could resul-t. Although the

d.ata underlying the elevator hand"ling cost equations used. in
this study had. a rn¡ide range and. consequently was not a serious

problem, there \üere other problems in using the hand-ling cost

equations as provÍded by Tangri, Zasad.a and. Tyrchniewicz.60

These were: (1) because each equation represents a size

strata e.g., 80r000 bushel capacity to 991999 bushel capacity,

and wou,ld- likely contain many elevators with d-ifferent oper-

ating characteristics, caution must be exerci-sed" in applying

these cost equations to particular el-evators, and (2) these

costs do not reflect capital costs and" therefore are not full
costs.

600. P, Tangri, D. Zasad,a and, E. W. Tyrchniewicz,
Çountrl¿ Grain El-ev.atgr Clgsures: Implications for Grai+

--ia 
-

Companies, Research Repoõ?ffiil-to;-õ'ãffiE fanE!ffiansportationCompanies, Res
Stud.ies, University of Manitoba, tiiruripeg, Manitoba,
Janrrary, 1973.
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The Choice of Rates Versus Costs

The proposed mod.el- is not necessarily a cost minÍ-
mj-zatr.on mode1. col-l-ection rf costs'r may be either represented.

as a statistically d.erived average cost per bushel by farm

truck or a custom rate charged- to the farmer. Elevator
hand.ling rlcoststr may be d.etermined statisticarly by an

equation which consid.ers a sÍze variabl-e or the canadian

Grain Commission fixed. rate. Distribution costs may be

determined" using a cost estimate or the statutory crows Nest

Pass rates. [he general objective of cost minimization is
the efficient allocation of scarce resources. Therefore, if
optimum resource allocation is the objective of the mode1,

the estimation of cost in terms of resources used is
essential.

Efficient resource al-location through cost minimi_za-

tion in some economic sectors may be feasible, but in
transportation, especl-ally v,ihere railways are invol-ved, the

effort is likely futile. Railways quote a rate more than
likely based. on value-of-service rather than cost-of-service
pricing practice=.6f Thereforeu any transportation cost
minimization mod.el which rel-ies on rates rather than true
costs is, in fact, a misnomer. What is usually being

minimized in such a model is shipperts transportation costs,

6f--*Roy J. Sampson and l{artin T. Farrj.sn Domestic
Transportation: Practice. Theorv ano pol_icv.-Eããt¡T
ffiin dffilf, ' Lg6u;-seffiaffir .
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not the costs of supplying the transportation service to the

shipper' A model- must be d.efined. in terms of rvhether rateso

resource costs, or a combination of both are being assi:med_

in the mode1.62 rt is mand-atory that the implications of
the sel-ection be ful1y explained_ as well.

If both rates and costs are obtaj_nable, this problem

may be avoid.ed by sinply considering both. fn the case of
ihe distrj-bution firnctior¡ estj-mates of rail costs v/ere

available from the Grains Group report for this stud.y and

therefore both rail- rates and costs are simul-ate d.63 Grain

handling rates are provided annually by the canad-ian wheat

Board and handling costs are derived- from equatJ-ons contained

in the Tangri, zasað.a and. Tyrchniewicz stud-y.64 correction
costs were estj-mated for farmer-owned. and. operated- trucks
from data assembled for a previous study by Tyrchniewiczu

Butl-er and Tangri and for custom truckers from data assembled

by Moore .65'66

AD"'Only in an environment of perfect
resource cost equal to rate (price). This
can-not be assr;med_ here.

65 G"uí:n Handl-ing and. TransportatÍon
gE, Ë.-

competition is
environment

Costs in ^^-^¡^vdtLdgdl

64T"rrg=i , Zasað.a and Tyrchniewicz, ,9!,. Ë,
65fy""ir.rrier,vj-cz, Butler and. Tangri, ,g.8. gË.
66G. Moore, ,,4 Cost Analysis of Assembling Grain by

Commercial Trucksrrr Unpubli-shed. Master of Science Thesis,
Departnent of Agricultural Economics, university of Manitoba,
Winnipeg, Manitoba, l-970.
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Computational Feasibil-ity

The Stoll-steimer long-run spatial model has come

under considerable criticism concerning its operational

feasibil-ity for large problems, The basic optimizing

approach suggested by StolJ-steimer is to compute total

costs for each possible number of plant locations and for
each combinatorial- l-ocation pattern, For example, assume

there are J possible elevator l-ocations in a bound"ed. region

and I farmers d-elivering to these J elevators. The pure

Stoll-steimer procedure urould. involve the estimation of

total- costs for all- possible m.imbers of el-evators, j = I to

J, that isn one elevator, two elevators, three elevators" o o

J elevators. In ad.d.ition, every combinatj-on of tlr¡o el-evators

at a time, three at a time, . . c J-I at a time must be

costed.

As specific examples, consider two situations" The

first involves consideration of only six elevator locations

and twenty farmers " Taking one at a time, six at a t j-me

and al-l possible combinations of two, three, four and five
at a tj-me, results ín 63 estimates of total- collection,
hand.ling and d.istribution 

"o"t".67 From these 63, the

67-"'Tn mathematical notation the number of combinations
for J elevators is:

,T

t t*l = (r+r)J-r = zJ-r = 63
r-l
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minimum cost sol-ution is chosen reflecting the optimum

number, size and- l-ocation of elevators. There appears to

be no real- computational constraint, and cost in computer

time j-s insignificant. The next stage of analysj-s invol-ves

29 elevators and. say¡ 6r000 farmers. Using combination

mathematÍcs it can be found that just taking twenty

elevators at a time results in over one mil-lion possibl-e

combinations. It becomes quite obvious that as the number

of possible elevator l-ocatj-ons increases the number of
possible combinations j-ncreases exponentially, causing

perhaps an insurmountabl-e computational problem.

Tv¡o methods may be consid.ered- to overcome the

computational- problem" The first is the ],n/amack and

Fletcher suboptimization algorithm.68 The algorithm is
applied. to a prod.uct distribution model- where geographically

d.ispersed. market demand.s are to be supplied- from any one or

more possible plant l-ocations. The problem is to find the

optimum number, size and l-ocatlon of processing plants which

woul-d minimize the combined. costs of processing and

distribution. Realj-zíng that the empirical application of

the mod.el would. require the consid-eratj-on of a large number

of potential- plant sites, ularrack and Fletcher desi-gned" the

fol-lorving Algorithm: Ï/ith lCC denoting total combined.

68^ - -'"Al-l-an A.
location Mod.el

Warrack and, lehman B, Fletcher, rrPlant-
Suboptinization for Large Problems rrr 9.p," Ë"
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transfer prus manufacturing costs and N the total mrmber of
potentiar plant sites, the formalized steps of the rterative
el-iminations approach (fnf-il'rA) are

(a) Compute TCCN, TCCN_I, and- TCCN_2

combi-ned costs refer to alI, al_l_

where the
but one,

total-
and all

but two plants"
(b) Test to determine if TCCN>[ccN_l; if so, one plant

is to be removed-.
(c) If one of the plants eliminated. by TCCN_Z is the

same pl-ant eliminated by TCCw_', remove that plant.
(d) l-.,et N=N-l- and. repeat steps (a) through (c) untitplant removals no longer lower tota]-combined costs.

The IEllvlA solution has been reache ð."69

l/hile the iterative eliminations approach r¡begins

v¡ith the incrusion of all- potential plant locations and

eliminates them one by one until a solution is reached.tt the

iterative expansion approach (f¡Xp,q) ¡ ãfl alternate
suboptimization algorithm, ttlocates plants one by one,

beginning with zero plants.,'70 The formal steps of IEXpA

algorlthm are

(") Compute TCC' where the total combined costs refer
to the *C' set of combinations and n=1.

(b) Compute TCC.r*t_

(c) Test to d-eternine if TCC'> TCC'*I; if so, add. the
sel-ected plant l_ocation and increment n by one.(¿) Repeat steps (b) and (") until plant addiiions no
longer lol'¡er total combineS_ costs. The IEXPA
solution has been reached..Tf

69.þru., p. 5BB,

Torbid. r PP" 5BB-589.

r Po 589.7lrbi¿.
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The application of the Warrack and" Fletcher algorithm

l-eads to a suboptimal cost solution because under the rules
of the IEIMA approach once a plant is efiminated in step

(c) it can no longer infl-uence or be contained in the final
solutj-on; it is simply eliminated from further consid-eration.

0n the other hand-, und-er the rules of the IEXPA approach,

once a plant is ad.d-ed it continues to influence the entire
optimization process and is contained in the finar solution.

There are many implications of accepting and imple-

menting a solution which is knornr.n to be suboptimal. On the

sid.e of suboptimizatíon there is certaj_nly a great deat to
be gained. in terms of computer cost savings. Hov/ever, one

important point must not be lost sight of: The objective
of a spatial model-¡ âs diseussed here, is to minimize the

combined cost of collectiono hand.ling and distribution,
not to mj-nimize computer costs. The question must be asiced.,

how suboptimal is the sol-ution, and_ is the savings in
computer costs worth it? l¡larrack and. Fletcher comment that
l-0r000 hours of computer time v¡oul-d" be needed to arrive at
an optimal solution ineo, consid.eration of al-l- combinations

r'¡ith forty potential plani sites. At an estimated_ computer

cost of Íf120 per hour the cost of knorving the optimal

solution v¿ould. be :iiif .2 million. l'/hether this addítj-onal-

cost should be incurred. or not clepends upon the character-

istics of the problem; for a multi-million d-oll-ar business

it may well be v¡orth the ad.ditional computer cost.
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The original Stollsteimer mod"el- is designed to

consid-er all possible location combinatj-ons whil-e the

$iarrack-Fletcher aÌgorithm is d-esigned. to elj-minate l-ocation

combinations. However, neither the Stollsteimer or the

Vlarrack-Fletcher computational proced.ures appear to be

relevant for the analysis of Canad.ian grain transportation

rationalization. As a supplement to self-ratÍonalizatj-on

which is cumently occurring in the system, Canadj-an grain

transportation rationalÍzation r,¡il-l take place in the court

room d-uri-ng branch l-ine aband.onment hearings. It j-s not

necessary to determine the total- collection, handling and,

d"istribution costs for every possible and. often absurd

elevator combination as required by the Stol-l-steimer

unrestrained- location combinatorial method.. In ad.dition,

the determination of a suboptimal cost solution j-s insuffi-

cient for orÌce this solution is rejected, for whatever

reason, the usefulness of the mod.el- ends.

A mod.el with a great d.eal of fl-exj-bility is required-,

that is, a model that is capable of simulating al-ternatives

in the organization of grain col-l-ection, handling and-

d-istributÍon. The CHAD model j-s presented- as a d.ecision-

making aid, not a d.ecision-maker. lrlhil-e the computational-

limit does not realistically permit the d.etermination of

total coll ectionr hand-ling and d-istribution costs for every

possible elevator combination, the CHAD mod-el- is capable

of d-etermining the total cost for any combination of elevators
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specified a priori. The user of the mod.el can call- for any

combination of elevators, delivery points or rail lines
desired, simply by programming CHAD to select the chosen

combinations. For example, the economic consequences of

aband-oning a particular branch line in a region could- be

d.etermined by calling for that el-evator combination which

v¡ould- incl-ude al-l elevators in the region except for those

l-ocated- on the d-esignated- branch l-ine, Simil-arly, with all
other so conceived. rrrel-evantrr combinations" In effect,

each al-ternative el-evator combination would be a simulation

run, that is, a simulation of the grain collection, handling

and. d-istribution system in a region in the absence of

parti-cular el-evators "

Problems Associated. r,vith the Sensitivity of the So]ution

The conclusions of a typical plant location stud.y

suggest how many pl-ants there should be, how big each plant

shoul-d- be and where each plant shoul-d be located. To say

that these are major decisions on the part of a business

v¡ould be an understatement. The commitment to a particular

plant number, location and" size configuration has long-run,

and- in many cases, irreversible, consequences. [o a signi-

ficant d-egree these decisions made tod.ay infl-uence the

competitive positlon of the firm essentially forevero That

is, fev¿ firms can afford- to make plant number, size and.

location decisions more than once j-n its lifetime. In fact,
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such deci-sions can well d.etermine the lifetime of a firm.

the dangers of suggesting or accepting a suboptimal or

misinterpreted sol-ution are obvious.

But there is al-so d.anger in suggesting or accepting

arL optimal solution which can only be optimal in the very

short-run. That is, the optimum number, size and l-ocation

of plants tod.ay may not be the optimum number, síze and.

l-ocation of plants as early as tomorrow" This, in a very

elementary rvay, emphasizes the sensitivity characteristic

of an optimum solution"

Basically, the stability of a solution is measured.

j-n terms of its sensitivity toward" changes in a variety of

critical parameters. ff a seemingly insignifj-cant change in

a parameter results in a solution different from the optimum

solution, i.e., a d-ifferent plant number, size and location

configuration, the optimum solution is extremel-y sensitive

and likely unacceptable as a long-run policy. 0n the other

hand, if the optimum sol-ution is stable over large changes

i-n parameters, the solution is i-nsensitive and. likeIy

acceptable as a long-rr.n policy. It seems appropriate

therefore that each optimum sol-ution be accompanied by a

set of sensitivity measures, one measure for each parameter.

In a model- v¡hich is concerned tvith collection,

handling and distributj-on, Taw material supplies, and final

product d-emands there are several critical- parameters,

namely regressì-on coeff icients of col-lection cost functions t
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handJ-ing cost functions and d-istribution cost functions,

and- quantities supplied and" demanded " Changes in any one

or a combj-nation of these parameters could cause a change

in solution. Sensitivity testing of course cannot be und.er-

taken until a solution is specified " Others have d-one it
in different ways, for different parameters and for different

t¿
mo0_eJS.

As implied earlj-er, the method employed. in this study

does not generate size, number and. l-ocation sol-utions as

d.oes the Stoll-steimer framework or the Triarrack-Fl-etcher

algorithms" That is, if existing facil-ities are consid-ered,

the si-ze, nr;mber and. l-ocatj-on of facil-ities are pred.etermj-ned.

The purpose of the CHAD sínul-ation mod.el is to estimate the

costs of grain collection, handling and distribution for

each specified set of facilities. I¡/hether a particular

specified set of facil-lties is 'toptimalrr or not depend-s on

social and political eonstraints as v¡e1l- as economics; the

72^'-See H. f . Toft, P. A. Cassid-y, and l{. 0" Mc0arthy,rrSensitivity Testing and. the Plant location Problemrrr
American Journal- of Agricultural Economics, VoI. 52, No. 5,
@FE;198-Iil F ffiõæ-ã'ffi "ffiãi,'tl{ethooo}ogyof Spatial Equilibriun Model-s of the Rice Economy of South
fndia,tt Artha ]lL@, B, March, 1966; I\. G. Kanbar and
H. Neud.e@ ffitivity Analysis and. Spatial Equilibrium
it[od-elsrrr Econometrica Annua]- of Indian Journal- Economi.gå,
15, L96B;æili'r;TaT ffia-T[]-Fãtrîc 1ñ,
rrParametric Solutions to the Stol-l-steimer Modelrrr American
Journal- of Agri_cultural Economics, VoI . 52, No. 4, l{ovember,
1970.
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cost of col-lecting, handling and- d.istributing grain is only

one factor J-nfluencing the decision.

Hor,vever, if economics is or should. become the decid.íng

factor in the sel-ection of one set of facilities over

another, then the sensitivity of the parameters included. in

the collection, hand.ling and distribution cost functions,

assumes an Ímportance. Depending upon the relative weight

attributed to economicsu the question of rates versus cost

could be very inportant; the use of handl-ing and- rail costs

rather .than hand.ling and rail- rates, could, swing the power

of decision to economics, If this shoul-d prove to be the

case, rate versus cost estimates become extremely sensitive"

For exampfe, d.epend"ing on whether handling and, rail- costs

are used- or handling and rail- rates, the d.ecision to abandon

a branch line could- be d.ifferent" The handling and. rail

activities v¡ill naturally assrrrne greater i-mportance if costs

are used rather than rates. 0n the other hand., if rates are

used., farmer coll-ection costs assume greater importance. If

costs are used., it is conceivable that el-evator and- railruay

company savings may exceed any ad-d.itional collection costs

i-ncurred by farmers; the oec j-sion v¡ill be to aband.on. If

rates are used-, on the other hand, add-ed. farmer collection

costs could exceed- el-evator and. rail-way company savings; the

decision would. be not to abandon. llhile no specific

sensj-tivity testing is performed in this stud-y, all the

possibilities mentioned- here may be d.j-scerned from the
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empirical results presented in the following chapter.

ASSUI'{PTIOI{S

Á simul-ation mod-elr so as to best represent a real

lvorl-d. system, shoul-d" have as little a d.ependency on

simplifying assumptions as possible. Unfortunately, many

assumptions are often required to even attempt to simulate

a complicated- system such as the collection, hand.ling and

distributj-on of grain" Hovtrever, it is bel ieved that

sufficient fl-exibility has been built into the model to

permit its further sophistication by those urho d-esire to d-o

so. The basic und-erlying assumptions used- to simulate the

system portrayed. in this stud"y are listecl bel-ov¡"

1) Farmers v¡ho are diverted- to other el-evators as

resul,t of rationalj-zatj-on minimize their col-lecti-on costs

delivering or having their grain del-j-vered" to the nearest

delivery point.

2) All grain d,elivered to the elevator and. handled.

by the el-evator is shipped. out. The ÍmpIied. assumption here

is 'bhat the elevatorts begj-nning inventory is equal to its

encì.ing inventory, ioe., amount collected. = âfloünt hand-led =

amount shipped out,

3) If a farmer owns a truck it is assumed he uses

that truck to d.eliver grain. If a farmer has more than one

truck it is assumed- he uses the largest truck to del-iver

his grain. If a farmer has more than one truck of equal
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size he r,¿ill use the newer truck to deliver his grain.

+) If a farmer is not identified as ovming and.

operating a truck for the purpose of rnaking deliveries, it
is assumed he hires a custom trucker to d.eliver his grain"

5) It is assumed- that all grain ori-ginates at one

locatlon on the farm,

6) Each farmer del-ivers all of his grain to one

d"elivery point" That is, splitting del-iveries between a

farmerrs preferued (home) point and. his alternate d.elivery

pointr âs provid.ed in the quota system, is assumed not to

occur. Al-l d-el-iveries are assumed to be mad"e to specified.

preferred d.elivery points,

7) À11 grai-n col-l-ected- and" hand"led- in the Boissevaj-n

area is shipped out to Thund.er Bay.

B) AI1 rail l1ne sections as wil-l be defined. are

rrabandonabl-err as a unit. The fact that many of these rail-
sections extend beyond- the Boissevain region d-oes not

influence the abandonment of that portion r,yhich l-ies within
the Boissevain region. For example, abandonment of the
rrArcol-arr line 1n the stud.y area would- resul-t in Pipestone,

Reston, L,inklater, Sinclair and. lrTewstead" d.elivery points

being cl-osed-.

9) All farmers id.entified in the Boissevain region

will- continue to del-iver to elevators located. in the

Boissevaj-n reglon as rationalization of the system proceeds.

That is, if a farmerrs initia] d"elivery point is cl-osed due
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to rall- line abandonment, his al-ternate minimum distance

delivery point is a delivery point in the Boissevain region.

f0) Collection, hand.ling, and- d.istribution costs per

bushel- are the same for vrheat, barley, and_ oats.

DATA REQU]RE}MNTS AND SOURCES

This section of the chapter is concerned. with detailing
the type of information which was required to permit the sim-

ulatj-on of the grain collection, hand"ling and d.istribution
system of the Boissevain region.

The type of information supplied permj-tted the

simul-atj-on of the grain collection, handling and d.istribution
system in the Boissevain region at tlrro proced.ural levels.
In addition, this information al-l-owed. the testlng of a

critical- assumption often used in locatj-on model-s. Basically,
each farmer in the Bolssevain region designates a d-elivery

point as his primary deli-very point. The flrst simulation
procedure recognizes this rrreveal-ed- preferencerr of farmers

in the choj-ce of their d-elivery point, The second. simulation
procedure adopts the classic assumption of l-ocation theory,

minimum cost through minimum d-i-stance.75 That is, it is
assumed. under this second method that al-l- farmers mi-nimize

their col-lection costs by deliverlng their grain to the

73onu can envision cases when minimum distance wil-I
not yield. minimum costs e.9,, topographic differences, gravel
versus paved- roads, etc. For purposes of this stud-y, however,
these possibilÍties are ignored..
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nearest delivery point. Both of these procedures v¿11-1 be used

in si-mulating the existing grain collectionn hand-ling and.

d.istribution system in the Boissevain regi-on" Á.s branch

lines and d"elivery points are aband"oned through rationariz-
ation, the assumption of minimum d.istance is applied-

whether the initial- sj-mulation procedure is minimum d-istance

or revealed. preferettce.

General Data Requirements and. Sources

Each component of the system has unique as wel_l_ as

conlmon d"ata needs. Basi-c to the mod_el- is specification of

the number and l-ocation of farmers in the chosen geographic

area, bushels d.elivered by each farmer, the id"entificati_on

of delivery points as wel-l as size and number of elevators

at these delivery poi-nts, the d-istances between each farmer

and- each delivery point and. the ul-timate d-estination of the

bushel-s collected and. handled 
"

From data supplied. by the Canadian Transport

Commissionr 2rIB7 farmers were id-entified- as delivering
grai-n to 3L delivery points in the Boi_ssevain region in
L970-7L. These 2rLB7 farmers del-Ívered a total_ of B13771692

bushel-s of wheat, barley and. oats. Distances betiveen each

farmer and- eaeh delivery point in the Boíssevain region

were provided. by the Canad-ian Transport Conmlsslon.T4

The cost equation for transporting grain by farm

T4Unpuntished. d-ata, Canad"ian Transport Commission"
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truck was d.eveloped. using the data base of a previous study

by Tyrchniett't|cz, Butl-er and Tang"í.75 Similarly, the cost

equation for transporting grain by custom truck v¡as d-eveloped-

using the data base of a prevJ-ous stud.y by Moore.76 fn

add.ition, the average operating cost equations for el-evators

vrere d-eveloped by Tangri , Zasað.a and. Tyrchn|ewicz.TT

Data Reouirements of the Grain Col-lection Process

-

The purpose of the col-lection cost function is to

estimate the average cost per bushel of delivering grain to

the country elevator. Because not al-] farmers d.el-iver their

ov.m grain using their or^rn trucks, it was necessary to

estimate two col-lection cost functions: the average cost

per bushel for farmer-owned- and. operated. trucksr and the

average cost per bushel of a custom trucker"

Based on a sample of t2B farm trucks for the year

1967-68, the average cost per bushel for farm trucks v¡as

found to be significantly dependent upon four variabfes:

(1) age of truck, (2) size of truck measured j-n terms of

gross vehicle weight, (3) one-way d.istance to elevator and

(+) total bushel-s transported.. Each farmer 1n the Boissevain

region that used, his own truck has a unique set of values for

nÊ.I t-''Tyrchni-ew,icz, Butler and Tangri, gp. gf!.
76Moo"", .s,. Ë.
77o. P. Tangri, D. zasada and E" W. Tyrchniewicz,

9.P,. g¿3.
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these variabl-es and. therefore a unique average col-l-ection

cost per bushel. The estirnating equation for farmer-owned

trucks is presented- in lable I"
:

TABIE ]
AVERA GEFcRI#f; 

: ä'lffir'îf; i åËå.iffiträ*#8Hå "oN 
FOR

.:

,r=o . 22553+0. o tBB 5xÍi ) *o . 32226xti" ) -o " 
oo 7B7xÍä" ) -o . oso I zxf |" 

)

(0.01_6to) ( o "oz7lr) ( o .oo25g) (o "o176t) ,.

a
R'= 0"66

xRegression coefficient significant at ! percent l_evel*-KRegression coefficient signlficant at I percent l-evel

Stand-ard- errors appear in parenthesis below the
regression coefficients .

!ilhere:

Yo = average cost per bushel- r- --

X- o = vear of truckJÏ
XZf = one-way distance to the elevator
r'¡ *rtal- bushels transportedttSf - vv va.J- LrLlÞiru-LÐ ur-¿l,lrÐpuI ueu
]r - 1¡ V .Ê^- 1--.^1^^-r *ir ^^n4f = nZt X3t; a measure for bushel-miJes
r¡ -:oss vehicl-e weight^jf - 6r t,/ùù v ttrtJuJ.tj wU-LÈiII U

Through information provided by the canadian Transport

cornmission, of the zrr3J farmers in the Boissevain regionu

Ir7lI were determined. to own and operate trucks, No truck
information was available for the reamining 456 farmers" It
was therefore assumed that these farmers used a custom

trucker to get their grain to the elevator.
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A survey of +5 coÍmercial and" custom truckers in

Manitoba was undertaken for the crop year 1967-68. It is

important to note at this point that custom truckers are

pred.ominantly area farmers who typical-ly own a larger truck

and offer their services as a for-hire grain hauler on a

part-time basis. As such, transportation charges for these

eustom haul-ers are lovr, typically covering only out-of-pocket

costs. Using this data base, the average cost per bushel for

a custom trucker was found. to be significantly dependent upon

the size of the custom truck in tons, anlual truclc mileage and

one-\4¡ay d-istance to the elevator. The mean values of the

varj-abl-es custom truck uleight and annual custom truck mileage

were substituted into the equation for Xa" and Xr" respectively

so that cost estimates r,vould" represent the average custom

trucker in the Boissevain region. The estinating equation

for custom trucking is presented- in Table II.

TAB]-,E II

AVERAGE COIIECT]ON COST PER BUS]üI EQUATION

=ta- 
tttta- t*ttt-*

T,oEY =c

o .41252-Q .56333r,oeXf "") -O .543rzrogXl"") +O .B|3gìl,"sXti")
(o.L77i6) ( o "o6rri) (o "og95t)

R- = 0.70
**Regression coefficient significant at 1 percent level-.
Stand"ard errors appear in parentheses bel-ow the

regression coefficients.
Vfhere: --Yc = average cost per bushel for custom hauling
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X- = size of truck in tons
_LCY -nnual truck mileage"2c- qr

X. ^= one-way d-istance to elevator)c
And- with the substitution of mean val-ues for lo8 Xr"

(vrhich is 2.8 tons) and 1og Xr" (which is 6r5LO miles) tne

equation becomes:
1-log Y" = -0.43835 + O.8259BLoSX,"

The inability of corunercial truckers to d.iffereniiate

between l-abor and- management led Moore to 'uhe conclusion

that rrthere were no d.ata avail-abl-e to make an attempt to
170

d.etermine management costs.tt'- To incorporate an ad.equate

return on investment and- management (fO percent), average

cost per bushel (y"*) was multiplied by the constant 1.1.

Data Requirements of the Grain Handling Process

The purpose of the handling function is to estj-mate

the average cost per bushel for operating elevators of

various capaci-ti-es. langri g! g!. , surveyed 462 country

elevators of various sizes for the period L96B-69. tr'rom

this survey it was d.etermined that the average operating

cost of handl-ing a bushel of grain in Prairie elevators I¡Ias

inversel-y related- to the amount of bushel-s hand.led..79 The

equations by capacity size strata are presented- in Tabl-e III.

7BG. I{oorer 9B.gi!.,
1,9&ung"i, zasad.a, and

pp. 25-26,

Tyrchniewicz, 9p. g!-[.



o'l

TABLE III
AVERAGE OPERATING COST EQUATIONS FOR COUNTRY

ELEVATORS OF VARIOUS CAPACITIES

gsla%Íl'J +ue gssg
( bushels )

Estirnated axquqqg_n_

l-, 80 r 000 & l-ess 4"0.C. = 2.317 + 701. 22(L/ x)
(+g .l +)
Bl-6.10 ( ]/x)2. B0,000 99 1999 A " 0. C. = 2 

" 
l-10 +

(6s "5l)
3" 100'000 IL9,999 4"0"C" = I.+2O + 11062.60(1/x)

(68,60)
4" 120,000 L39,999 4.0"C. = I.635 + 1,090.23(L/x)

(7z"oo¡
5, l-40,000 L59,999 A.O.C" = 2"616 + 97O"5a(f/x)

(83 "7e)
6" 1601000 & greater A.O.C" = 2"755 + LrO29.lS(1/x)

(zo"gr)
æ

a) A. O. C. denotes average operating costs , Stand.ard
errors appear in parentheses belov¡ the regressì_on coeffi-
cients" A1l regression coefficients are significant at the
l- percent l-evel. rrxrr is amount of bushels handted in
thousand.s.

In the collection cost functlon it was un-necessary to

d.ifferentiate betr,r¡een elevators at multiple elevator d-elivery

points. However, it becomes necessary to d-esignate individual
elevators for the hand-ling cost function so that an appro-

priate operating cost equation can be identified" and applied,

thus permitting the simulated aband.onment of individ.ual

el-evators at multiple elevator delivery points if so d.esired-"

fn add.ition, another problem arose v¿ith multiple elevator

managers. It was concl-uded that if in the event that one

elevator company owned- two elevators at a d"elivery point and-

o.7+

o.7l-

o.76

o'78

0.71-

o "64
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both rvere being operated by one manag€rr these two erevators
should. be considered. as a single irnit. The economic

rationale behind this d.ecision is that el_evator management

salary was found to form a very Ìarge portion of operating

"o"t" ' 
B0 Á-fter raakÍng appropriate ad justments, i. e o , to set

nrrmber of el-evators eclual to number of managers, the number

of el-evator units in the Boissevain region was reduced_ to j7"
t¡Íhil-e this revision d.ecreased- the number of elevators

at many d.elivery points, it did. not resol-ve the problem of
id"entifying individ.ual el-evato::s at multiple el_evator

d.el-ivery points. The eventual- solution was to estimate the
average elevator capacity at a multiple elevator delivery
point by aggregatÍng elevator capacities and. dividing by

the number of el-evators. This average capacity is then used

in choosing the appropriate elevator operating cost equation.
Total farmer deliveries to the delivery point aïe also
averaged- by the number of elevators at the delivery point
and an estimate of the average operating cost mad.e. The

average cost estimate of the average capacity elevator with
average handlings is -bhen multiplied by total_ delivery point
receipts to get total- operating costs for the delivery point"
To permit the simulation of the crosing down of one or more

el-evators at a multiple efevator delivery point, new averages

BoTarlg=i , Zasad^a, Tyrchniewiczs gp, c+t.
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are taken exclud.j-ng the closed el-evators.

An al-ternati-ve method- io this averaging technique l,\¡as

considered. r,vhich involved al-l-ocating grain deliveries to

ind,ivid-ual el-evators at multiple-elevator delivery points on

a proportional-capacity basis. That is, if an elevator had.

20 percent of the total- delivery point el-evator capacity, it

was assumed- this elevator ¡,'rould" receive 2Q percent of farmer

del-iveries. The ad-vantage of this approach was that each

elevator could. be assi-gned. an individ.ual-j-zed- el-evator operating

cost equation, However, after manually testing this alter-

native ]ittle advantage h¡as gained- over the averaging method.

in terms of estinating elevator operating costs. In additì-on,

the manual exercise demonstrated- that to incorporate the

proportional-capacity formul-a into the computer sirru"l-ation

mod"el- presented an extremel-y complex programming problem. It

vüas concluded- that ad.d.itional progranming costs and computer

running time appeared- to outweigh the marginal benefits.

However this is not to say that the proportional-capacity

method should. be excl-ud-ed. from further refinements of the

mod.el-; its inclusion would. contribute to the realism of the

sinul-atÍon framework.

An alternative hand-líng cost measure is the hand.ling

rate charged. to farmers by the Canadian l¡,Iheat Board.. For

crop years I97O-7I and L97I-72 this handling rate was 5.75

cents per bushel for wheat and- barley and 4"50 eents per

bushel for oats. For the purpose of simulation, the rate
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of 5.75 cents per bushel- r¡ias assumed to apply to al-l- grains.

Data Requirements of the Grain Distribution Process

The purpose of the d-istribution function is to

estimate the cost of transportíng grain from the Boissevaj-n

region to Thund.er Bay, Ontario. The d"istribution cost

component, d-epend.ing on the d.esired result, carr either be

the cost of d-istributi-on to the farmer or the cost of

distribution to the railway. If it is the former, Crovrs

Nest Pass rates apply. If the latter, estimates of the

railwayr s cost of transporting grain are required.

Crows Nest Pass rates are pubJ-ished for each delivery

point in hund-red-wei-ght irnits. The only mod-ification

required- to use rai] rates in the simulation v/as to convert

from hund-red-weights to bushels, The estimation of rail-

costs, on the other hand is extremely difficult. The

reliabil-ity of rail- cost estimates is almost always questioned.

d.epend.ing upon one I s viewpoint and the source of the estimates.

ff the source is the railway itself, raiJ- cost estimates are

typically consid.ered. to be over-estiroated. Rail- cost

estimates were provi-ded. through the publication of the Grains

Group results.Bl The sou.rce of these estj-mates were the

Canad-ian Pacj-fic Railway and the Canadian National Railway.

Bl-^"*Grain Hand-ling and- Transportation Costs in Canada,
.w,. Ë.-



95

The railways suggested. that the average rail cost incurred. in

transporting a bushel of grain from the Prairies was 29.9

cents per bushel compared. to the average Crov¡s Nest Pass rate

of I2"5 cents per bushel" Using these Prairie aYerages, and.

relating them to the average Crows Nest Pass rate in the

Boissevain region of 9"'15 cents per bushel, the average rail

cost in the Boissevain region was determined to be 23.72

cents per bushel. The Crows Nest Pass rates and- rail- costs

by delivery poi-nt are given in Tabl-e IV.

The estimated rail- costs per bushel shown in Table IV

are grain distribution costs rrnd.er the existing rail-

distribution system" Horn¡ever¡ âs light density l-ines are

abandoned it can be expected- that these costs lvil-J- decrease.

That is, the rail companies have suggested that the cost per

bushel to maintain the current light d.ensity l-ine system is

5,7 cents or roughly 19 percent of total railway transpor-

tation costs (2g.9 cents ) ,BZ The cost savings to the railway

from abandoning a light d-ensity line may therefore be

estimated- to be 5.7 cents per bushel times the number of

bushels del-ivered to and- d.istributed. from delivery points

located on light densÍty lines. Said- another wâXr for the

Prai-ries as a who1e, for each bushel- transferred off a light

density line onto a non-light d.ensity line results in a

82rbid., see sched-ul-e 5"
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CROI^IS NEST PASS RATES
THUNDER BAY FOR

BOISSEVAIN

TABIE IV

AND ESTIMATED RAII COSTS TO
DEIIVERY POINTS IN THE
REGION OF MANITOBA

Delivery Poj-nt Crow Rate/Bu.a (ø) Rail Cost/Bu.a G)

1 Bel-l-eview
2 Boissevain
J Broomhill
4 Coulter
5 Cranmer
6 Crol-l
7 Dalny
B Dand

9 Del-oraine
10 Elgin
11 Fairfax
12 Goodlands
Ì5 Hartney
14 L,auder
15 leighton
l-6 linklater
17 lyleton
18 Med-ora

19 Melita
20 Mentieth
21 Minto
22 Napinka
25 Newstead
24 Pierson
25 Pipestone
26 Regent
27 Reston

9.90
8.80
9 "90
9.90
9"90
9.35
9 "90
9 "90
9.90
9 "90
9 "35
9,90
9.90
9.90
9 "90
9 "90
OOA

9.90
9 "90
9.90
B. BO

9.90
B. BO

9 "90
9.90
9.90
g. g0

27 "68
2L.O5

23.68
23.68
23 "68
22 "37
23 "68
23 "68
23 "68
23.68
tc 7'7

23 "68
23 "68
23.68
27 "68
23.68
25.68
23.68
23 "68
23.68
2r "o5
23.68
2L "O'
23.68
23 "68
23.68
23.68
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TABIE IV (continued)

Delivery Point crow Rate/Bu"a (Ð Rail Cost/Bu.a (ø)

28 Sinclair
29 Souris
3O Til-ston
11 tfaskad.a

9.90
9.35
9.90
9.90

23 "68
22.37
23,68
23 "68

a.-*Based- on a composite weight of 55 pound.s per bushel
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saving of 5 "7 cents. This is basically the method. used i-n

estimating savings due to rail l-ine aband.onment in the

CHAD model" That is, from one simulated light density line

aband.onment to the next the number of bushels d.iverted. to

main l-ines is determined and nultiplied" by a cost savings

per bushel. Assuming that maintenance costs of light
d.ensity rail- lines are proportional to distance from market

and. therefore proportional to the regions Crov¡s Nest Pass

rates, the cost savings per diverted- bushel in the

Boissevain region was estímated- to be 4"+ cents or 19

percent of 23.32 cents. Another alternative v¡ould. be to

assign the constant cost of 5 "7 cents per bushel to afi-

light d"ensity lj-nes on the Prairies. This alternatj-ve v¡as

rejected- because the 5.7 cents per bushel figure woul-d

suggest that a very high proportion of rail costs may be

assi-gned, to the cost of mai-ntaining light d.ensity lines
located. near markets, It was bel-ieved that the opposite

would- more than likely be the case in that branch l-ines

near-to-market woul-d, tm.d. to have greater accessibility to

materials and. labor. fn any event, the aggregate rail- cost

savings from the abandonment of a light d.ensity line is
then d.istríbuted throughout the Boissevain region lowering

rail distribution costs for each d-eli-very point proportionally.

How much rail- distribution costs are l-owered- depend.s

on whether the d-iverted. bushel- ends up on a mainl-ine
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delivery point in the same rate d.istrict or not. If a

bushel is diverted. from a light density line delivery

point located in a l-ow rate d-istrict (therefore low cost)

to a maj-nlj-ne d.elivery point l-ocated- in a high rate d"istrict

the full 4.4 cent savings will not be real-j-zed, The cost

savings of the diverted bushel is partially offset by a

higher rail- distribution cost" 0n the other hand, a

larger saving would. occur if not only was the bushel

diverted from a light d.ensity line delivery point to a

mainline delivery point but the mainl-j-ne delivery point

rras located in a lower rate (cost) aistrict (i.e., closer

to market). The only case in which there would. be an exact

4.4 cents per bushel saving j-s rvhen a bushel is diverted

from a light d-ensity l-ine d-elivery point to a mainl-ine

delivery point and both are located in equal rate d.istrj-cts"

As an example, assuae a bushel is diverted from

Minto, it[anitoba which is located- in a rail cost d.istrict

of 21.03 cents per bushel to Hartney, Manitoba, which is

l-ocated- j-n a cosi district of 23.66 cents per bushel. Ðue

to the abandonment of the light densi'by rrHartney l-inert

the railway has saved 4.4 cents on this d-iverted. bushel-.

However, it now costs the rai-luray an ad.ditional- 2.63 cents

(23.66ø 2I.03ø) to transport this bushel to Thund"er Bay"

The net savings is therefore only I.77 cents. 0n the

revenue sid.e things become rather complicated with the
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introd"uction of Crows Nest Pass rates. Assurning costs are

proportional to Crows Nest Pass rates, the railway r;ras

losing L2.25 cents for each bushel transported from Minto

to Thund"er Bay (2t.05 cents 8.BO cents). For each bushel-

transported from Hartney to Thund-er Bay the railway l-oses

L3"76 cents (25.66 cents 9.90 cents). By d-iverting a

bushel from Minto to Hartney the railway j-ncreases its

revenue by 1.10 cents r,vhil-e increasing its costs L"53 cents.

However, d-ue to the abandonment of the ftHartney linerr the

railr,vay saves 4.4 cents per bushel with the end. result being

a net savings of 2.87 cents per diverted- bushel-. [he over-

all- net gain of the rai-lway i-s net cost savings of 2.87

cents per bushel plus ad-ditiona] revenue of 1.10 cents per

bushel or 5.97 cents.

Under the afore-stated assumptions and cond.j-tions

this is the worst that can happen to the railways by

rational-Lzation. A d"iversion to equal cost d.istricts or

l-ower cost d-istricts result in higher savings. Reversing

the d.iversion so that a bushel- goes from Hartney to Minto

the railway realizes a net savings of 5.93 cents per bushel

(t.55 cents + +.+o cents). The overal-I gain by the rai-lway

in this situation is a net cost saving of 5 "93 cents per

bushel less l-oss in revenue of l-.10 cents per bushel or

+.83 cents per bushel.
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DESCRIPTIOI{ OF THE STUDY AREA

The area selected for the simulation of the grain
collecti-on, hand"IÍng and distribution system is the

Boissevain region of southwestern Manitoba. (see FÍgure l" )

Data utilized in the simulation v/ere supplied_ by the canad_ian

Transport commission for the crop year r97o-IL. This data

includ.ed- information on age and. gross vehicle \Àreight of
trucks or,r¡ned" by Boissevain farmers in the area and- d-istances

between each farm and" each delivery point in the study area.

There were 2rLB7 farmers and" 3r d-elivery points included. in
this stud-y.

GeneJgl and A&r:þ91_tural- -Chqr?c t eq¿_r t + c_E

The BoÍssevain grain-growing region of southwestern

Manitoba covers approximatery Srooo square mir-es with the

province of saskatchewan bou:rding in on the ldest and the

United States on the South. The northern and eastern

boundaries are formed- by includ.ing in the study area all
farmers with seeded- and- quota acreage assigned to delivery
points within the stud.y area, More specifically, the

Boissevain region, as defined here, is composed. of the

fol-lowing rural municipalities: Albert, Arthur, Brenda,

Cameron, Edward, Glenwood, Morton, Pipestone, Sifton,
Itlhitewater and. winchester. lhe larger towns in the area are

Hartney, Deloraineu Melitao Souris and Boissevain. The

population of the study area is approximately f5r000 with
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moïe than half of these people living orl fu."r=.85

Eighty-five percent of the seed.ed. acreage Ín the

region is typically devoted to the production of v¿heat, oats,

barley and- flax. For example, durÍng the L97I-72 crop yeare

32"3 percent of seeded acreage in the region was v,iheat, 22.6

percent was barleyo L5"1 percent was fl-ax and" 14.2 percent
. s4was oats."' In this regard, the Boissevain region is

representative of other grain growj-ng regions in trrlestern

Canada. Taking 50000 square miles as a rough estimate of

the geographic size of the Boissevain regÍon, only ,00r000

acres of l-and j-s not farm l-and. That is, 85 percent of the

Boissevain region is farm l-and. 0f this farm land. over half

was seed-ed to wheatu oatsn barley, flax, durum, ryer rapeseed

and. miscellaneous crops, leaving the rest in summerfallowu

perennial forage and uncul-tivated pasture for crop year

I97I-72. The typical farm in the study area v¡ould be

approximately 700 acres in size of which l-l-7 acres woul-d be

seed.ed to wheat, 5l acres to oats , 82 acres to barley,

Õ'zõl" -For a more in-depth description of the stud-y area
see: J. lftr. Channon, D" Zasad.a and R. T, Miller, The
Boissevain Regèp4 ol lt[a4itob3, Prairie Regional Sffiðies in
Economic Geography No. 2o Economics Branchu Canad"a Department
of Agricul-ture, Ottawa, L968"

oAc) +^"'Production and farm size information were d.erived
from data found in Final- Re;pr_!. of Seede{ æg Qgo.þ Ac{ga.ge
S tat i s t i c s Pr o c e s s eõ-ffiõm*ïffi7Ï ffiffi eFilpffiTs*ffiëãaffitffioñ-Tfficff-
Division, The Canadian !ilheat Board.u February 29, L972.
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57 acres to fl-ax, 57 acres composed. of miscel-l-aneous crops

and- 316 acres summerfallow, perennial forage and uncultivated
pasture.

During the period 1965-66 to I97O-7L, marketings to

country elevators by farmers in the Boissevain region

declined from approxÍmately I5.I mil-l-ion bushels to IJ-"3

rnill-ion bushels, a fa}l of about I3,6 percent. fn compari-

sone total marketi-ngs in Manitoba decl-ined 2I"3 percent

d,uring this sarne time period, while marketings for al-l three

prairJ-e provJ-nces d-ecl-ined. less than one percent. During

the crop year 1965-66 the Boissevain region accounted for

10.8 percent of all marketings in Manitoba and 1.7 percent

of al-l prairie marketings. Five years later, in I9]O-7L,

the Boissevaj-n region increased" its percentage of lutanitoba

marketings to 11.8 percent but fel-l to I.5 percent of the

praÍrie total-. 85

Farm to Aplnlsj| El-e,vator Grain Coll-gction Charactg.r:Lgb:Lgs

0f the 2?LB7 farmers identified. in the Boissevain

region, lr73lp or close to B0 percent, delivered. their grain

using their own truck. The remaining 20 percent were assumed-

to hire a custom trucker.

Four characteristi-cs were used. j-n d"escribing the

OF
"'The statistics in this paragraph lr¡ere derived. from

Srmmarv of Countrv Elevator Receipts at Individ.ual- Prairie
PofTs; SïaîîsÏfcs Divisîon, Board of Grain Commissioners
Tffinad.a, Crop years 1965-66 to 1970-71.
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grain col-l-ection process in the Boissevain region: (1) totat

bushel-s transported, (2) one-way distance to the elevator,

(l) yeaï of the truck and (+) gross vehicl-e weight of the

truck" The first two characteristics apply to both farmers

who ovmed" their trucks as v¡ell- as those that used custom

trucking" The average bushels transported by farmers who

used- their own trucks was 4rf08 for crop year L97O-7L

(talte V), while the average bushel-s transported- for those

farmers hiring custom haulers v¡as 2u779" Close to 50 percent

of those farmers hiring custom truckers had less than 21000

bushels to del-iver whil-e nearly 50 percent of those fa.rmers

using their own truck d-elivered more than 51000 bushels

during crop year I97O-7L"

The average one-\^¡ay d-istance for farmers who owned.

trucks was 5.25 miles and" 5.53 mil-es for those that used

custom truckers (naute VI). The d.istribution among the five

d.istance strata are remarkably simj-lar for both farmer-owned-

trucl<s and" custom users. Consideri.ng all farmers , 43 percent

d-etivered their grain between J.l and 6.0 miles, but only

2.5 percent d.elivered their grain more than l-2 miles. There

was very }ittl-e variation in size of truck (as measured- by

gross vehicle weight) for varying d.istances.

The last two characteristics, year and gross vehicle

weight of trucks, apply only to farmer-owned trucks. The

average year of farmer-owned trucks, in the Boissevain region

was Ig59 (ta¡te VII) o Generally, the newer the truck the
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larger vras its gross vehicle weight" .Alsor the newer the

truck, the higher v/as the util-izatíon rate in terms of
bushel-s transported.. Approximately 60 percent of the

bushels transported by farmer-owned. trucks v¡as transported.

in trucks newer than L959. Approximately ! percent of al-l

bushels transported in farmer-owned trucks was transported

in trucks older than 1950. The average size of farmer-owned

trucks, in terms of gross vehicl-e weight, was IIul5! pounds

(taUte VIII). However, close to 50 percent of these trucks

were less than 91000 poi.llds gross vehicl_e weight, The rrewer

trucks tvere generally either very light (0-6eOOO pounds

gross vehicle weight) o" very heavy (22.OOI pounds and over

gross vehicle weight). As would be expected, the heavier the

truck the higher was average bushels transported..

qqs+t{x Elevator Characteristics

Tn L97O-7L the Boissevain region as defi-ned. here

contained 5I d.elivery points. Situated at these d.elivery
points lfere 67 country elevators operated by JJ managers

(talte IX). This implies that many of the delivery points

have more than one elevator and. some managers operate more

than one elevator.

There are many characteristics which d.ifferentiate
one elevator or d-elivery point from another other than

l-ocation and name. A few of these characteristics are:

(1) ownership of the elevator, (2) capacity of the elevator,
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(=) railway servicing the elevator, and. (4) an estimate of
the length of rail- siding available at the elevator" As

will be mentioned later, these characterÍstics could be

inportant as possible constraints in grain transportation
rationalj-zatj-on. Another j-mportant characteristic of a

delivery point is r,vhether it is a competitive point or a

non-competitive point. A competitive point has representa-

tÍon from more than one el-evator company, while a non-

competitive point is a single company monopoly. The

Boissevai-n region has an approximately equal share of both

types of points.

Five elevator companies owned and operated" the 67

country elevators in the Boissevaj_n region in I97O-|L" Of

the 67 licensed elevators, Ivlanitoba Pool El-evators ovmed-

42, United Graj-n Growers l-5t N. M. Paterson and Sons -l 
,

Fed.eral- Graj,n 2 and Parrish and. Heimbecker l-. Total elevator
capacity in the region was 5r880r700 bushels, of which

Manitoba Pool- owned 57.7 percent, UGG 25.7 percent, N, M.

Paterson and Sons !2.7 percent, Federal Grain 3.3 percent

and Parrish and- Heimbeclcer less than one percent. In L97O-

7I there were 15 competitive points and 16 single company

monopolies in the Boissevai-n region. 0f the 16 single
company points , 14 r/vere controlled by ivlanitoba Pool_ Elevators

and two by United Graj-n Growers.

fn recent crop years, close to fifty percent of all
bushels hand-led in the area 14rere hand_led. at the larger
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delivery points of Boissevain, Deloraine, E1gÍn, Hartney,

Med-ora, Melita, Píerson and Souri".86 In ad.d.ition, 50

percent of area elevator capacity was located. at these

eight large delivery points. Yet, vrhiJ-e these eight large

delivery points typically received 50 percent of farmer

corintry el-evator marketings, onl-y 2J elevators (1ess than

+O percent of area total-) were l-ocated- at these poj-nts. In

other word.s , 23 d.elivery points (l> percent of area totat)
and. 40 el-evators (60 percent of area total) accounted for
the remaining 50 percent of farmer marketings. All eight

of the large d-elivery points mentioned- above were coropetitive

points ín L97O-7L. Over 70 percent of the remainì-ng 23

d"eJ.ivery points, on the other hand., were non-competitive

single company monopolÍes in i-970-71.

Another important characteristic of country elevators

is the number of raÍlway grain cars that can be shunted. at

one time" This parameter would be a measure of the size of

railway siding avail-able at a particular el-evator and, an

ind.ication of how much grain can be rel-eased from the

el-evator, loaded, into waitÍng rail cars, and moved to market.

Typically, once siding space becomes available, empty rail cars

are ord.ered, by elevator company management and. delivered by the

railvray servicing the el-evator. In 1968, elevators in the

B6-.""Del-ivery point handling data for crop year 1970-71
may be found in Tabl-e XXXV, page LB5, column 6.
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Boj-ssevain region could. hand.l-e a maximum of 395 rail- cars

at any one timer or an average of 12 per delivery point and

6 per elevator. The delivery point wÍth the largest rail
car capacity was Elgin, capable of spotting and. shunting

23 rall- cars at one time. The smallest d.elivery points were

Newstead and Belleview where only 5 rail- cars could be

hand.led at one time. The average single company delivery
point was capable of shunting 8.5 rail cars at a time, while

the average competitive point could shunt 16.5 raj-l cars at

one time.

Rail-way Characteristic s

like most areas of the Prairj-es, the Bo j-ssevain

region contaj-ns a complicated web of rail- lines--roughly

275 mll-es of track in 5000 square mil-es. The railway

companies categorize theÍr sectj-ons of track as either being

light density or not light density. According to their

definition a rail line is categorized as light density if,

during a year, traffic 1s less than l-00r000 net tons per

nile. A non-light densÍty line is usual1y a main line

carrying more than 1001000 net tons per mile per year. If

a raíl line is light d.ensity its economic viabil-ity is

cal-led to question and" legal steps can be initiated toward

its eventual- abandonment. Using the 100r000 net ton

d.efinition, BO percent of the rail- network in the Boj-ssevain

region may be categorized. as light density. Depend-ent upon
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this rail network, at l-east to some extent , are approxi-

nately 15r000 people and. 40 communities of various sizes.

While both Canad.ian National Railways and Canad-ian Pacific

Railways operate lines in the Boissevaj-n regJ-on, Canadian

National operates less than 15 percent of the regionr s

total rail- l-ine mileage. The tv¡o rail sections it does

operate are both light density. The Canadian Pacific

operates the only non-1ight density l-ine in the region.

There are eight raj-l sections in the Boissevain

region, all of which are light d.ensity lines with the

exception of the C.P"R. owned rfEstevanrr line (talte X),87

These sections are defined in regard to their originating

d.elivery point and their terminal d.elivery point. For the

purposes of this study, each section is assumed. rrabandonabl-err

as a defined. rail- line unit.

The C.N.R. owned. rrBelleviewtt l-i-ne and the C"P.R.

owned ttBoissevainrt l-ine (a" of this date) are unprotected.

lines and the respective railviays have applied for their
aband-onment to the Canad.ian Transport Commission. The C.N.R.

owned. rfHartneyrt line and" the C.P.R. owned trlyletontr line are

protected- from aband,onment until l-975 under authority of

87fh" ttNapinkart line is not consid.ered as a light
d.ensity traffic line by the Graj-ns Group. See Exhibit 2 in
Grain Handlinå and Transportation Costs in Canada, Grains
Group, August ¡ I97I. The Grains Group night have been
influenced- by the fact that the larger towns of Boissevain
and. Del-oraine are located. on the rrNapinkarr l-Íne,
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order in council PC-1967-880 but have been applied. for

abandonment by the railways after this protection has been

withdrawn. lühil-e light density lines by definition, the

C.P.R. has not made application to abandon its rfNapinkarrt

rrAlidarr or rrArcolarf l-ines.

In terms of percentage of area grain d.el-ivered" to

on-line elevators, the |tNapinkarrr rrAfidarr and rrArcolarr lines

were regional growth lines d-uring the period 1965-66 to

I97O-7I. Grain receipts at elevators situated on the

ttNapinkart line has increased. from 22.4 percent of total

area grain receipts in 1965-66 to 27.I percent in I97O-7L;

the ttAlidatt l-ine increased its share of area grain receipts

from 4.5 percent in 1965-66 to 4"7 percent in 1970-71; the

tfArcofart line ]¡ad. 13.0 percent of total area grain receipts

in 1965-66 compared to its L97O-7L share of l-4.0 percent.

The |tEstevanrt line, the only non-light d-ensity l-ine in the

region, increased its share of area grain receipts by more

than one percent, from 27.6 pereent in L965-66 to 24.7

percent in L97O-7L. Ilowever, it is interesting to note

that the C.N.R. owned- rrHartneyrt l-ine, designated- for

aband.onment, had a more significant growth in area grain

receipts d-uring this sÍ-x year period. than any other rail

line in the Boissevain region, from L3.6 percent in 1965-66

to L6.3 percent in 1970-7f . In fact, the trHartneyrr line,

which runs from Minto to Hartney, j-s the only line lvhi-ch had
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an absol-ute j-ncrease in area grain receipts d.uring this
period. Solely in terms of grain recei-pts on-l-ine, the

threatened rrHartneyrr l-ine is rrbettertt than the trsaferr

rlAlidarr or rrArcol-arr l-ines.

If both railways are successful- in their currently
pending aband.onment applicatj-ons, the rrl,yletonrrr

rrBoissevainr rr ltHartneyrr and. rr3elleviewrr lines will- be with-
d.rawn from the grain collection, handling and distribution

system in the Boissevain region. There will be at l-east

two absolute l-osses if these l-ines are withd"rawn. The first

would- be the disappearance of over 100 niles of track or

+O percent of total- area rai-l l-ine. The second absolute

l-oss woul-d invol-ve the d-issolution of L7 delivery points,

seven of which are competÍtive points, 27 elevators and- over

two million bushels of elevator capacity. fn ad-d.ition to

these more obvious physical l-osses there will- be cost and-

d-istance effects on the collection, handling and distribution

system itsel-f.



CHAPTER V

EMP]RICAI RESUITS OF TIIE SIMUIATIONS

Three basic types of simulations are presented- in

this chapter: (1) naif tine aband,onment simulations,

(Z) simulation of ehanges Ín the collection proeed.ure in

conjunction with rail line aband-onment sj-mulations and.

(3) sinulation of the Graj-ns Group |tbenchmarkrt systems in

the Boissevain region, In ad.d.ition, rail- line abandonnent

simulations and simul-ated changes in the collection proce-

d.ure are performed with two institutional changes:

(1) handling rates and operating costs and (2) rail rates

and. rail- costs. Simulation with the Grains Group benchmark

systems incorporates two technological changes: (1) tfre

construction of new el-evators and (2) the use of unit trains.

RAII T,INE ABANDONMENT SIMUIAT]ONS

A great d.eal of flexibility has been built into the

CHAD simulation mod-el- to all-ow for the simulated- aband.onment

of entire rail- l-ines, delivery points and.f or individ-ual-

el-evators. Once the existing graj-n handling system is

defined"¡ any type of abandorÌment ratj-onalizatj-on situation

is possible. In this set of simulatj-ons' light density

l-i-nes are abandoned one at a time until the system is

compJ-etely rationalized.. The aband.onments are presented. in
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an order in which they are likely to occur in the rrreal-

worl-d.tt at some future date as a resul-t of branch line
abandonment hearings.

The grain collection, handling and distribution
system in the Boissevain region is simulated for two years,

1970-7f and. l-971--72. As already mentioned-, all- data per-

tains to L97O-71 cond.itions. The same data are assr.med to be

Tepresentatlve of L97L-72 conditions. Sinulating the I97I-72

system under this limitation permitted the eval-uation of the

impact of el-evator company rational-ization. That is, the

structure of the country elevator system in the Boissevain

region had. changed- significantly from L97O-7L to L97I-72 in

that Manitoba Pool- Elevators cl-osed down four delivery points

for erop year L97I-72. Essentially, the l97O-7I model- was

rerun with these four d.elivery points simulated out of the

collection, hand.ling and. d.istribution system.

In summaïyr four simulations are presented-: (1) CHAD

system ],.g7o-7I, revealed- preference assumpti-otr8U (r) Ctt¿l

system lgTo-71, minimum cost assumption, G) CHAD system

tgTT-7z, revealed- preferenee assumption, and (+) CHAD system

I97L-72, minimum cost assumption. In addition to si-nulating

the existing system, each of the above systems are

BBTtr" reveal-ed- preference assumption, as previously
d_iscussed on page 85, is the proced.ure where the model
directs farmei del-iveries to d.elivery points known to be
preferred. by the ind.ividual- farmer.
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rational-ized" by sinulating the abandorrment of six light
density rail lines, one at a time. rn addition, onee all
lÍght density lines are aband.oned-, an elghth simul_ation is
run excl-ud"ing all el-evators on the remaining main lines that
have less than l-00r000 bushel capacity. The empirical
resul-ts are both in terms of the cost of the system to the

farmer (using collection costs, handlI-ng rates and, rail
rates) and the cost of the system in terms of resources

util-ized- (collection costs, handling costs and. rail costs).
For rational-ization simul-ation rg7o-Tr, the order in

which branch l-ines are abandoned and. the resulting delivery
points excruded- in each sÍmulation run are shown in Tabl_e xr.
The light d-ensity rail linesr âs previously d-efined. (see

Table X), that are simulated out of the system, i.e.,
abandoned, for simul-atj-ons l- through B are:

Sim 1. This is a simulation of the collection,
handling and distribution system as it existed. for crop year

l97o-7r in the Boissevain region. That is, arr elevators and

rail li-nes that were in exi-stence in LgIo-7J, are included- in
this initial- simul-ation.

Sim 2. This is the first sinulation of the abandon-

nent of a light d.ensity rai-l- line. This is a s j-mul-ation of
the collection, handling and distribution system in the

Boissevain region v¡hen the frBelleviewrt l-ine is abandoned.

Sin 5. light density l-ines aband.oned.: rfBel-l-eviewrr

and- rrBoi-ssevainrr lines,
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TAB]JE XI

DEI'IIrERY POINTS INCIUDED IN RATIONAITZAT]ON
SIMUI,ATIONS L97O-7L

Deli-very point t*t Sirn Sim Sim Sim Sin Sin Sin-r_23+5678

Bel-leview
Boissevain
Broonhill-
Coul-ter
Cranmer
Croll
Dalny
Dand.

Delorai-ne
Elgin
tr'alrfax
Good.l-and.s

Hartney
lauder
leighton
T-,inklater
tryleton
Med.ora

Melita
Mentieth
Minto
Napinka
Newstead
Pierson
Pipestone
Regent

x
xxxxxxxx
xxx
xxxx
xxxx
xx
xxxx
xx
xxxxxxxx
xxxxxx
xxxxxx
xxxx
xxxxxxxx
xxxxxxx
xxxxxxx
xxxxx
xxxx
xxxxxxxx
xxxxxxxx
xxxxxxx
xxxxxx
xxxxxxxx
xxxxxxx
xxxxxxxx
xxxxx
xx
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TABIE XI (continued)

Delivery point t*t Sim Sim Sin Sim Sim Sim Sin-l_23+5678

Reston
Sincl-air
Souri-s
Til-ston
'vtlaskad.a

xxxxx
xxxxx
xlcxxxxxx
xxx
xxxx
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Sim 4. h_ght d"ensity lines abandoned: rrBelleviêwrrt

rrBoissevainrtt and. ttAlidatt l-ines.

Sim 5. T-.right d_ensity l_ines abandoned¡ rrBell_evj_€wrrt

trBoissevainru ttAfidartt and. ttI,yletontt lÍnes.
Sim 6. light density l_ines abandoned: [Bel1eviêwrrl

frBoissevain, tt ttAf id.a, tt rtI',yletontr and- ttArcol_atf lines.
Sim 7. light density l-ines abandoned,: rBel_levj_ewrrt

rrBoíssevain, tr rrAlida, rr ttlyleton, tt lfArcol-att and. ttHartneyrr

lines.

sim B. This simul-ation includes cnly those el-evators

on the remaining lines ( ttEstevantt and ttNapink¿r ) which are

greater than 100r000 bushel- capacity. The rationale u.nder-

lying the incl-uslon of only the larger el_evators in the

region was the opinion that if existing facil-ities coul_d_

form the grain handling system of the future they would

like1y be the larger units.

CHAD System ITTO-7I, Beveal-ed Preference Assunption89

The reveal-ed preference assumption permits a very

accurate representation of the existing grain collection,
handling and. dÍstribution system in the Boissevain area.

Using el-evator handling rates and rail-way rates, the

cost of the grain collecti-on, hand_ling and distribution

89fn" effeet of rall- line aband.onment on handling and
d-istribution costs, bushels handLed. and hand.ling-to-capacity
ratios is given in Append.ix C by delivery point.
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system to Boissevain farmers in 1970-71, under reveal-ed

preference, v/as I8.29 cents per busheJ- (Tables XII and. XIV),

After rational1zatíon and assuming hand-ling rates and-

rail rates remaj-n the same, farmers in the Boissevain region

can expect to pay on the average 19 "63 cents per bushel for

the col-lection, handling and distribution of their grain.

Rational-ization would therefore increase farmerr s costs on

the average 1.34 cents per bushel or a l-ittle over 7 percent"

The cost in resources utilized- to operate the graj-n

collection, handling and. distribution system in the

Boissevain regi-on in L97O-7I und-er the revealed- preference

assumption v/as 51.95 cents per bushel or #2rB45'ZIL (falles

XIII and XIV) . A rational-ized system ',vould- cost 29,92 cents

per bushel or a saving of 4.O3 cents per bushel. After

rationalj-zatíon, collection costs would be 48 percent hlgher,

el-evator operating costs 40 percent l-ower and rail costs

10 percent lotr'ver.

Under the revealed preference assumption, Boissevain

farmers travel an average of 6.6 miles to the elevator of

their choice (faUte XV). After all light density rail lines
in the Boissevain region have been abandoned, average one-way

d.istance to elevator increases to 11.7 niles.
Table XV and- simil-ar tabl-es to fol-l-ow (taltes XIX,

XXIIIn and- XXVII) indicate the percentage of farmers and.

bushels d.iverted. as a measure of the disruptive inpact of
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abandoning a particular raj-l- l-ine. For s¡ample, with

specífì-c reference to Table XV, the aband.onment of the
ttBelleviewrt 1j-ne (Sim Z) wil-l- cause to divert only O.B

percent of Boissevain farmers and 0.4 percent of Boissevain

bushels to alternative delivery points. Also, to further

clarify the interpretation of these tables, the aband-onment

of the rrlyletontt fine (Sim 5) and- assuming the prior

aband-onment of the rrBell-eview,tt rtBoissevainrt and. rrAlidarr

1ines, will cause to d.ivert l-4.4 percent of Boissevain

farmers and- 12"4 percent of Boissevain bushels. In other

words, these percentages are not cumulative from Sim I to

Sim B in the sense that one can add them and get a measure

of the total effect of rationalization. Rather they are

j-ntermed.iate measures of the effect of abandoning a partic-

ul-ar rail line which occurs within a specified- sequence of

rail line abandonments. Under the revealed- preference

assumpti-on the aband.onment of the rrArcolarr line woul-d" be

most d-isruptive in terms of both farmers and bushels.
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TABIE XII

cOL,tECTrON, HANÐIrNG AND DTSTRTBUTTON COSTS, CHAD SYSTEM
r97O-7r, REVEAIED PREFERXNCE ASSUpiPTION, RArl lrNE

AB¿,NDONMENT SIMU],ATIONS 1 THROUGH 8
(Handling Rates and Distribution Rates)

(lottars )

Simulation Collection Handling
Costs Costs

Distribution
Costs

CHAD
Total- Costs

I
2

7

+

5

6

7
Õ
O

242,521
2+2,967
2+8,3L9
245,498
267,619
373,2L8
557,725
368,23r

4Bl-,7I7
48Ir7a7
48r,717
48)-,7¡7
48r,747
4B:-.,7a7

4Br,7a7
4Br,7r7

Bo8,846
808,846
8OB,962

BOB,925

8O8,925
8O8,925
Bo4,82f
806,8oB

L r533,085
r,577,53L
L r51B r999
r,556,141-
L 1558 1262
Lr623 1862
rr6++r265
r r 656 ,757
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TABIE XIII
COIIECTTON, HANDIING AND DISTR]BUTION COSTS, CHAD SYSTEM

l-97 O-IL, REI|EAI-,ED PREFERENCE ASSUIVPTIOI{, Ri,It IINE
ABANDONMENT SIMUIATIONS 1 THROUGH B

(Handling Costs .and. Distribution Costs)
(lottars )

Simul-ation Coll-ection Hand-ling
Costs Costs

Distribution
Costs

CHAÐ
Total Costs

1 242,52L
2 242,967
3 248,319
4 245,+gO

5 267,619
6 535,218
7 357,725
8 16Br23L

667 ,934 t,9t4,756
660 ,922 I 1954,756
657 rg2o Lrgzjr627
619,9rO I,923,163
53Br32g 1,87J,248
485 ,659 l-,814 ,205
4Q2r52ç r,7 +7 ,O57
368 ,579 I r7 +8,456

2 1845 ,2rr
2rB3Br646
2 r8L4 rg67
2,7BB r77r
2r683 rrg5
2 r 653 ,Og3
21507 t303
2 r 495 ,266
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TABIE XY

TI{E EFT'ECT OF RATIONAI]ZAT]ON ON AVEBAGE ONE-]¡IAY DISTANCE,
ANÐ DIVERSION OF FARMERS AND GRATN RATI IINE ABANDONMENT

SIMUIATIONS l--B' REVEAIED PREFERENCE CONDITION, I97O-7I

Sim Sim Sim Sin Sim Si¡n Sim Sin
l_2345678

Average one-way
Distance (niles) 6.6 6.'l 6.9 6.8 7.9 10.B l_l.T l,Z.I

Percent Diversion
Farmers 0.0 O.B 4.0 5.3 I4"4 I"l .Z ll.O l_4.1_Bushel-s 0.0 0.4 4.2 5.O l.Z.4 IT.O f4,B I|,.9

CHAD Systen I}TO-7]-, Ei¡5!gg-m Cost/Distance Assumption90

Using el-evator handling rates and railway rates, the

cost of the grain collection, handling and distributj_on

system to Boissevain farmers in I97O-7L (Sirn f ) r¡ras

$fr506rO52 or 17.98 cents per bushel (Tall-es XVI and XVIII).
Approxinately 1{- percent of this total_ cost was col_lection

costs, 32 percent hand.ling costs and 54 percent distribution
costs. After complete rail line rational_ization (Sin 7) and

assuming handling rates and rail rates remain the same, the

cost of the system to the farmer would be #11637r27j or

19.5+ cents per bushel, an j-ncrease of nine percent over

pre-rationalization costs. col-l-ection costs would. now form

90tt" effect of rail- line aband.onment on handling and
d.istribution costs, bushels handled and- handling-to-capacity
ratios j-s given in Appendix D by d.elivery point.
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22 percent of total system costs.

Using el-evator operating costs and railway costs, the

cost of the collection, hand-J-ing and d-istribution system in

the Boissevain region j-n terms of resources utilized in

1970-71 was iì218251837 or 33.73 cents per bushel (Tables

XVII and XVIII). After rationalization the cost of the

system d.ecreases to 29.55 cents per bushel, a saving of 13

percent.

Comparing the cost estimates of this simul-ation wi-th

costs derived using the revealed. preference assumption

insight can be gained- into the cost of a farmerrs rrrevealed

preferencert for a particular d-elivery point. Average

col-l-ection costs per bushel with farmers delivering their

graJ-n to their preferred d"elivery point was I8.29 cents.

When farmers delj-ver to the nearest elevator, on the other

hand-r âs in the case assuming minimum cost/distancer average

coll-ection costs are L7.98 cents per bushel. Boj-ssevain

farmers therefore willingly incuned- an extra col-lection

cost of 0.51- cents per bushel to d-el-iver to the delivery

point of their choice.

As can be expected., as rail line rational-ization
proceeds the average one-i,ray dj-stance to el-evator increases"

Before rationalLzati-on, under the minimum collection cosi

assr:-nption, the average one-v/ay d.istance to el-evator for
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Boissevain farmers in 1970-71_ was 5. j mi1es. After rational_-

izatiøn (Sim 7) thís distance more than doubl-ed to l-l-.4 mil_es

(taUte XIX). In addition, as rail- l-ines are abandoned,

delivery points are cl-osed d.own resulting in farmers and

bushels being diverted to their nearest alternative d-elivery

point. rn terms of the number of farmers being diverted-, the

aband-onment of the ttf,yletontt line would- be most disruptive
(taUte XIX). In terms of bushels, however, the greatest

d.j-version woul-d be caused by the abandonment of the trArcolatl

l-ine, Aband-oning the ttBell_eviewtt l_ine woul-d cause the

l-east di-sruption j-n farmer deli_very patterns"

TABIE XVI

COIJIECTION, HAND]JING AND DISTRIBUTION COSTS, CHAD SYSTEM
r97j-7t, MINIMI]M COST/DISTANCE ASSUMPTIOÑ, RAII TJINE

ABANDON]VENT SIMUIATIONS 1 THROUGH B
(Handling Rates and Distribution Rates)

(lottars)

Simul_ation Collection Handling Distribution CHAD
Costs Costs Costs Total- Costs

I
¿

+

5

6

7

B

2r7,770
2L4,256
223,377
23O r9O4
257,230
325,887
350,594
164,233

48L,717
48l-171-7

48J-1717

4BI'747
48J',717

48rr7r7
4BL,7a7
48tr7r7

Bro r94+
Bro rg44
BLr rr52
809,802
809,802
809,802
BO5 rr73
8O7,625

r r506 ro52
Ir5061 9l_B

L r5t6 1246
11522 r 424
r,548 ¡750
Lr6L5,405
L1637 

'285
Ir653 r576
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TABIE XVII

COI],ECTION, IIANDIING AND DISTRIBUTION COSTS, CHAD SYSTEM
I97O-7I, M]MINUM COST/DISTANCE ASSUMPTION, BAII ].,]NE

ABANDONMENT SIMUIATIONS ]- THROUGH B
(Handling Costs and Distribution Costs)

(lottars )

Simul-ation Col-l-ectj-on Hand.ling
Costs Costs

Distribution
Costs

CHAD
Total Costs

1 2L3,370
2 2l.4 1256

3 223,377
4 250,90+
5 257,270
6 525 1887
7 550,794
B 56+,233

672r698 L1939r769
665 1685 trg3g r574
64Lr52+ r rg2+,ggg
623,O97 l-r9l-4 r+lJ-
539 ,548 1' 860 ,37 +

486,698 r17g6 rg4r
402,884 Lr722r70B
367,3O5 L,7?81278

2,825 1837
2,Br9 ,513
2,789,90f
2 r768 r4t3
21657 nr57
21607 1523
2, +75 ,987
2 r 459 ,BL7
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TAB],E XIX

TTIE EFFECT OF RATIONA]JIZAT]ON ON AVEBAGE ONE-ÍIAY DISTANCE,
AND DI\TERSION OF FARMERS AND GRAIN RAII IINE ABANÐONYENT

SIMUIATIONS f-8, MINIMUM COST/DISTANCE ASSUI4PTION
r970-7L

Sim Sim Sin Sim
1274

Sim
q

Sim
6

Sim Sim
7B

Average one-r¡ray
Distance (niles)

Percent Diversion
Farmers
Bushel-s

91rn" effect
distribution eosts,
ratios is given in

o-l
CHAD System L97L-72, ]]ry]Sg Preference EÊlm!.!ig"

As mentioned earl-ier, the L97I-72 grain collection,
handling and distribution system is assr¡med_ identical_ in
structure as the L97O-7I system. There is, however, one

major d.ifferenee, the simulated closing d.own of four d.elivery

points in the existing system as represented" by Sim 1. The

four points are Bell-eview, Broomhill, Coul-ter and T,eighton"

Once these four delivery points are exeluded. at the Sim I
level, light d.ensity rail- lines are abandoned as before.

It was determined through revealed preference simula-

tion of systen I97O-7I that 89 farmers preferred- the d.elivery

5.3 5"4 5.8 6.1 7.5 10.4 l_l-"4 ff.9

0.0 L.7 8.2 6.5 f7.g L7 "4 l_1"8 20.2
o.o L.5 9.5 6"6 l4.6 f7"l- 15.8 2r.7

of rail line abandonment on handling and.
bushels handled and- handling-to-capacity

Appendix E by delivery point.
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points of Bel-l-eview, Broomhill, Coul-ter and Leighton, In
simulating the system for 1971--72, with the closing d.own of
these four d"elivery poj-nts, these 89 farmers no longer

.revealed their preference in the model_. The mod_el_ is so

constructed that if a preference is not indicated_, the

farmer is assumed to prefer the d.erivery point nearest to
him. That is, the minimum col_l_ection cost/distance
assumption is employed. Therefore, for Sim I under the

revealed" preference assumption, 89 farmers have been d_irected_

toward- their minimum d"lstance elevator. This may partially
explain whÍ, after the closing down of four delivery points,
collection costs are lower for system L97L-72 than for
system I97O-7I (fabl-es XX and" XXII). One inplication is
that the closing d-own of some traditional delivery points
resul-ts in farmers saving coll-ection costs in the amount of
0.09 cents per bushel. ft has been demonstrated" that farmers

in the Boissevain region are willing to incur higher than
necessary collection costs for the privilege of delivering
to the elevator of their choice (eompare Tables XfV and X\rIII)
The cost of the I97I-72 grain collectj-on, hand,ling and

distribution system to Boissevain farmers was estimated to
be 18.20 cents per bushel, 0.09 cents per bushel lower than
revealed preference system I97O-7L" After rationalization,
the costs of the two systems are comparable.

As was expected., the closing d.own of the four delivery
points before the beginning of crop year L97t-72 d.ecreased
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operating costs from 7.97 cents per bushel for system l9T0-

7L (See Tabl-e XIV) to 7.6+ cents per bushel for system 19Tl-

72 (Taul-es xxr and. xxrr) " The aggregate cost of the simu-

l-ated. l91I-72 system is 73.53 cents per bushel. After rail-
l-1ne rational-ization, aggregate costs decrease to 29.84 cents

per bushel.

The previous cost analysis reveal_ed. that the closing
of Bell-eview, Broomhillr coul-ter and. leighton resul-ted in a

collection cost savings. One woul-d- expect, therefore, that
the average one-i¡/ay distance between farmer and- derÍvery
point woul-d be l-ower for system L97I-72 than for system

L97O-7L. This is, in fact, the case v¡ith the average orÌe-

way d.istance for system I97O-7L, Sim 1, being 6.6 mil_es

(see Table xv) and for system lgTr-rz, 6.3 miles (talte xxrrr)
It is interesting to note that the closing of leighton

by Manitoba Pool- Elevators l-essens the diversion effect in
Sim 8 for system L97l-72 compared to system I97O-7I. In
system L97O-7I the closing of all- elevators on remainlng

lines that were l-ess than l-00r000 bushel- capacity caused 14.1-

percent of area farmers to change their delivery patterns.
For system I97I-72 this impact is felt by only LO.Z percent

of area farmers. The reason less farmers are affected in
r97l-72 than in 1970-71 is that teighton is r-ocated on the

secure trNapinkatt l-ine: rn simul-ations performed for LgTo-Tr,

r.,eighton was closed due to rail- ratj-onal-ization occuming at
Sin B, in L97I-72 leighton was closed. by elevator company
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ratj-onal-ization at the Sim l- l-evel. In all- likeIihood., a

large percentage of farmers and- bushels diverted from

leighton due to el-evator company rationalj-zation remained- on

the rrNapinkafr line, probably evenly spl-it between Medora and.

Deloraine. Therefore, the effect of rationalLzíng leighton

out of the system never shows up for system L97I-72.

TABIE XX

CO]JIJECTIoN, HANDIING AND DISTRIBUTION COSTS, CHAD SYSÎEM
L97L-72' REtrIEALED PREFER-ENCE ASSUMPTION' RAII-, IINE

Á.BANDONYMNT SIMUIATTONS ]- THROUGH 8
(Hand.ling Rates and. Distribution Rates)

( lotl-ars )

ôi*--a ^r: ^-^ Coll-ection Handling Distribution CI{ADöl-muJ-aÏl-on Costs Costs Costs Total- costs

I
¿

3

+

5

6

7

o

254,545
254,5+1
2+O,OB3

246,549
269,4gg
335,0gg
359,606
368,27r

4BI,7a7
+Br,7r7
4BI1717
4BI1717
4Bl-,7a7
4BLr717

4Bt17a7
4BI,7a7

808,846
B0B,846

8OB 1925

BOB,925

808,925
8O8,925
8O4,821
806,808

rr525 rl-O7

r r525, to7
Lr53O r726
r 1557 ,rg2
r1560 rr45
r1625 r742
rr646 rL46
L,656,757
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TABIE XXI

COII,ECTION, HANDTING AND DISTRIBUTION COSTS, CHAD SySTEivi
I97L-]2, REVEA],ED PREFERENCE ASSUMPTION, BAII I,INE

ABANDONIVENT STMUI,ATIONS 1 TI{ROUGH B
(Hand,ling and Ðistribution Costs)

(lottars )

Col-l-ection Handling Distribution CHAD¡il-muratl-on Costs costs Costs Total Costs

1 23+,543
2 234,5+3
3 24O,OB3

4 246,549
5 269,499
6 335,Ogg
7 559,606
B 368,25r

639 ,907 r,934 r756
659,9O7 r,934,756
616,838 rrg27 ,896
605 ,857 L,925 ,rl-z
530,546 L,876,249
477 ,877 l-r3r3,2O5
39+,738 rr7 46, o58

568,579 I,75O, 6l-8

2,BO9 1206
2,8O9 r206
2,784 r8r7
2 r775, 518

? r676 1294
2 r626,1Bl_
2 r5OO r4O3
2r487 r428
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TAB]-.,8 XXTTI

THE EFFECT oF BATI0NA],IZATION 0N ATERAGE ONE-IdAY DISTANCE,
RAII ],INE ABANDONYMNT SIMUI,,ATIONS 1-B

RE\TEAIED PREFERENCE ASSUMPTION
L97r-72

Sim Sim Sin Sin Sin Sim Sin Sim
12545678

Average one-way
Distance (mil_es) 6.3 6"3 6.5 6.8 g.O lO.g ll_.8 I2.I
Percent Diversi-on

Farmers 0.0 0.0 4.I 4.6 l4.j L7.Z l_1,0 l-0.2Bushels 0.0 0.0 +.4 4.3 l,2"6 lT.0 l-4.8 IZ.O

CHAD System lgTI-72, Sigiggg Cost/Dj-stance Assumption92

using the collection minimum cost/d-istance assumption,

the cost of the simulate d, 1,971-72 system to Boissevaj_n

farmers is narginally greater than that of the t97O-7L

system. Due to the closing down of four d.elivery points,

collection costs have risen 0.04 cents per bushel (Tabl-es

XXIV and, XXVI). The aggregate costs for system IgIl-72 is
18.01 cents per bushel, only O.Qj cents higher than for
system L97O-7I. This same cost differential is carried.

right through to Sim 7 where average cost per bushel is 19.57

cents. The implication is that the closing dovrn of four

92fnu effect of rail- line aband.onment on handling and
distribution costs, bushels hand-led and handling-to-caþacity
ratios is given in Append_ix F by delivery point.
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d-elj,very points (al-l previously owned by Manitoba pool-

Elevators) cost Boissevaj-n farmers on the aggregate a total-
of ffiZr5t3 or a l-ittl-e over one d-ollar apiece. This cost, of
course, is not shared by all farmers, but incurred onJ-y by

those farmers that once d.elivered to Belleview, Broomhill,

Coul-ter or leighton. ft was found. in simulating the t97O-7I

system und-er the minimum cost/distance assumption that a

total- of l-65 farmers del-ivered to these four delivery poj-nts

d-uring sim l-. These are the farmers that directly incur the

additional collectj-on costs of $2,5L3 as a resul-t of the

delivery point cl-osures or an average per diverted farmer

of #L5.23 "

One of the effects of closing d_own d_elivery points is
that deliveries are concentrated at fewer d.elivery points.

It has been hypothes ized. that because of such el_evator

cl-osures operating costs at remalning delivery points are

l-owered through economies of scal_e. Evid_ence in support of
this hypothesis is provid.ed by eomparing the operating costs

for system l-970-71, Sim l- and system IgIl-72, Sim l- (Ta¡l-es

xxv and xxvr). As a result of forcing greater concentratj-on

of d-el-iveries at fewer d"elivery points, operating costs drop

O.34 cents per bushel. The aggregate cost i-n resources

util-ized to operate the simul_ated" I97I-72 system is 33"4I
cents per bushel conpared_ to system I97O-7I eosts of 33.73

cents per bushel, a net saving of 0.32 cents per bushel.
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TABI-,E XXIV

COIIECTION, HANDITNG A1VD DISTRIBU'TIOIV COSTS, CTTAD SYSTEM
L97L-72, MINTMUM C0S1 ASSUIVPTTON, RAII IINE ABANDONMENT

SIMUI,¿.TIONS 1 THROUGH 8
(lottars )

Simulation
Col-l-eetion Handling

Costs Costs
Distribution

0osts
CHAD

Total Costs

I
2

3

4
q

6

7

I

216 ,68r
2L6 ,68r
226 r245
233,zl-l-
259,940
326,594
353,ro4
364,233

4B1r717
48Lr7A7
48rr7r7
48I,717
4BLr7a7

48rr7a7
4BI1717
4BL'717

810, f75
Bl_0, ]75
809,802
809,802
809,802
809 , Bo2

BO5,r73
397 r625

1r508 r574
1, 5OB ,57 +
L,5IJ,765
L r52+ 171]-
Lr55lr460
1,619 ,rL4
L,659 rgg6
L,653,577
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TABIE XXV

COIIECTION, HANDIING AND DISTRIBUTTOiS COSTS, CHAD SYSTEIUI97l-72, MINIMUM COST/DISTÁ.NCE ASSUIVPTTOÑ, RAII IINE
ABANDONMENT SIMUII.TIONS ]- TTIROUGH B

(Handl-ing Costs and- Distribution Costs)
( lottars )

Col-lection Hand-ling
Simulati-on Costs Costs

Distribution
Costs

CHAD
Total Costs

1

2

4

5

6

7

B

216 ,68r
216 ,68I
226,245
233,2r1-
259,940
326,594
353 rLO+
364 r233

64+,704
64+,104
6Lg,B44
608,798
53Ir494
478,554
394,7 40

567 n505

L1937,972
r,937,932
Lrg2o r27O
I r9L5 ,249
rrg5g ro45
rr795 r6L4
r ,7 2L ,382
L1727 r44r

2 r7gg rgL1
2r7gArgr7
2 r766 r359
2r755 1259
2 r650 r3gO
2 ,600 ,7 62

2 r 469 ,227
2,458,980
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As the l97l-72 system is rational_ized., however, this cost

d.ifferential narrol^rs to 0.09 cents per bushel.

Using the assumption of minimum cost/distance,
farmers in the Boissevain region, traveled, on the average,

5.5 mil-es to their nearest country elevator ín L97L-TZ

(taute xxvrr). This j-s an increase of 0.2 miles from system

I97O-7L, Sim 1. After complete rationalization (Sim T)

one-way distanee j-s 11.5 mil-es, very close to that of system

l97O-71 (11.4 miles).

There are two cau.ses of farmer and bushel diversion
taking place in the sinulated system I97I-72. The first
diversion is caused by elevator company rationalization
(tne closing down of four delivery points) and the second. j-s

caused by rail line abandonment rationalization.

TABIE XXVTI

THE EFFECT OF RATIONAI,IZATION ON AVERAGE ONE-WAY DTSTANCE,
AND D]V-ERSION OF FARiVIERS AND GBAIN RAII IIN¡ ABAN}ONMENT

SIMUI,ATTONS f-8, MTNIMUM COST/DTSTANCE ASSI]IVPTTON
L97L-72

Sim Sim Sim Sim Sim Sim Sim Sim
12545678

Average one-r^ray
Distance (miles) 5.5 5.5 5.8 6.2 7.5 l_0.4 11.5 ff"g
Percent Diversion

Farmers 0.0 0.0 8.6 5"0 1T.B !7.+ 1l_.8 !4.7Bushel-s 0.0 0.0 9.9 4.7 l.4.6 f7.l_ f5.g l5.B
_--...:
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Typically, the effect of elevator company rational-ization is
felt at the beginning of the crop year when farmers must

make a d-ecj-sÍon as to where they will divert their deliveries
in the event their traditional delivery point is rro longer

available. I$ after the beginning of the crop year, rail
lines are abandoned there are addi-tional farmer and bushel

diversions. If el-evator company rational-izatj-on and rail
line rational-ization do not occur at the same time, it is
conceivable that some farmers wil-l- be d-iverted twice within
the same crop year.

This appears to be the case shoul-d" rail rationaliza-
tion proceed as ind"icated- in Sims I through J" Due to

el-evator company rationalization, the percentage of farmers

on the rrBoissevaintr l-ine increases from 8.2 percent (See

Table fXX, Sim 5) to 8.6 percent (taUte XXVII). The effect
is that some farmers wil-J- be required to change d.elivery

patterns twice, once due to el-evator company ratj-onalizatj-on

and then due to the abandonment of the rrBoissevainrr line"
ïn a very general sense, this typifies the kind. of confusion

that can occur in the absence of a coordinated rational-ization
plan.

SIMUIATED CHANGES ]N TTM COII,ECTION PROCEDURES

As mentioned in an earlier seetion of the study,

approximately B0 percent of Boissevain farmers used their
own trucks in naking d-eliveries to country elevators. The
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remaining 20 percent lvere assr;med. to use custom truckers"

the purpose of this section of the study is to demonstrate

the effect on aggregate and average per bushel- coll-ection

costs of changes in farmer d-elì-very techniques. The s j-mu-

lated- change in delivery techni-que involves the switehing

from the use of farmer-owned trueks for grain hauling to

custom trucks r.rnd-er five different cond-j-tionr.93 That is,

if a farmer owns and uses a truck he wiU- switch io custom

hauling if (1) his truck is l-ess than oï equal to 61000

pound-s gross vehicle lveight , (2) fris truck is less than or

equal to 91000 pounds gross vehicle weight, (3) fris truck

is as ol-d- or older than I95L, (+) his d.elivery distance j-s

greater than 12 miles or (5) he del-ivers 2'OOO bushel- or less.

All of these simulated- changes in technique are

performed. for CIIAÐ system L97O-7L using the revealed

preference assumption.

Review of Existing Col-l-ection Methods Used- in the Boissevain

Region for Crop Year l97O-7I

To be precise, Lr73L farmers

were identified as owners of trucks

their grain to a country elevator.

in the Boissevain region

and- used them to d.eliver

The remaj-ning farmers,

93¡fter the swj-tch from farm truck to custom truck, if
the farm truck is retained. by the farmer, overhead. costs of
owning the truck are transferred from the grain hauling
enterprlse to other farm enterprises.



L54

456, r{ere assrrrned- to hire a custom trucker. The average gross

vehÍcle weight for farmer-ov¿ned trucks was LIr355 pound.s;

average year of truck L959, and average bushels d.elivered

4rfOB. For those farmers enploying a custom truckerr average

d-eliveries v/ere 2r779 bushel-s. These graì-n collection char-

acteristics contributed to the average coll-ection cost per

bushel of 2.89 cents for the existing system L97O-7I (talte

XXVIII). After rail line rationatízation (Sin 7), this cost

increased. 48 percent to +"26 cents per bushel.

Presented" in the next several sections of this chapter

are simul-ations which represent the substitution of custom

trucking for farm trucks given a variety of farm truck char-

acterÍstics. That is, a custom truck is substituted for a

farm truck if that farm truck is (f) less than or equal to

6'000 pound.s gross vehicl-e weight, (2) less than or equal to

91000 pounds gross vehicle weight, (3) older than a 1952

model-, (+) used to d.eliver grain more than 12 mil-es to a

country elevatort or (5) used to transport 21000 bushels of

grain or less d.uring crop year L97O-7L. A simul-ation is
performed. for each of these five farm truck categories.

l{hil-e a simul-ation representing a composite of the above

farm truck characterÍstj-cs is not performed, it nay be

informative to note that if, for example, custom trucking

was substituted- for al-l- farm trucks in the Boissevain region

that uiere either (1) l-ess than or equal to 91000 pounds

gross vehicle weightr or (2) ol-d.er than I952r or (3) \^Iere
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transport 2r000 bushels or less during crop year L97O-

total- number of affected farm trucks would. be LrQ76,

60 percent of al-l farm trucks in the Boissevain
AA)'t

Substitution of Custom Trucks for Farm Trucks Less than or

Equa] to 6.000 Pound-s Gross Vehicle ltleigh-L

Assuming all farmers lvith truci<s less than or equal

to 61000 pounds gïoss vehicle vreight (totat of 36+ or 2I

percent) were to switch to the custom trucking of their

graln, average collection costs woul-d" decl-ine from 2"89

cents to 2.6L cents per bushel yield-ing a net savings of

O.28 cents per bushel for Boissevain farmers (natte XXVIII) "

That is, under this changed. col-l-ection method-, collection

costs woul-d be 90 percent of current (fgZO-Zf) costs. These

affected Boissevain farmers on the aggregate l'¡oul-d save

#231458 or S64.44 per farmer for crop year I97O-7L" After

rationalization the saving ivould be O.52 cents per bushel over

existing col-l-ection proced.ures. This implies that the more

rationalj-zed, the system becomes the greater the cost saving

shoul-d. farmers with smal-l trucks decid.e to employ a custom

truclcer.

qa"_
'*Jncludes B7O trucks ',,¡hich are 91000 pound-s gross

vehj-cle weight or less, plus L+3 trucks v¡hich are ol-der than
1952 but greater than 91000 pounds gross vehi-cle vreightr plus
IO5 trucks i¡¡hich are used. to transport 21000 bushels of
grain or less but are greater than 91000 pound.s gross vehicl-e
weight and nev¡er than 1951.



A
C

lB
U

S
im

 E
xi

st
in

g
C

ol
-le

ct
io

n
T

ec
hn

iq
ue

l- ¿ 5 4 5 6 7 ö

T
H

E
 E

F
F

E
C

T
C

O
S

T
S

A
cl

B
U

tE
 6

00
0 

G
V

]/l
us

in
g^

ta
cu

sl
om

2.
gg

2.
90

2.
96

2 
"9

3
7 

-t
Õ

).
 

-L
1

3.
98

+
 "

27
+

. 
+

o

T
A

B
IE

 X
X

V
II]

O
N

 A
V

E
R

A
G

E
 P

E
R

 B
U

S
H

E
I 

C
O

].,
IE

C
T

IO
N

G
IV

E
N

 A
 C

H
A

N
G

E
 IN

 F
A

R
M

E
R

D
E

IIV
E

R
Y

 I
tr

C
H

N
IQ

U
E

( 
C

en
ts

 )

A
C

lB
U

lE
 9

00
0 

G
V

r,
4J

us
in

g^
,a

cu
sï

om

2.
61

2 
"6

2
2.

69
¿

 "o
)

2.
9r

3.
66

7o
tr

4.
O

7

A
C

lB
U

lE
 l-

95
1-

 a
ge

us
in

E
cu

st
oñ

a

2.
3r

2 
"3

r
2.

37
a7

E
Lc

)) 2.
60

7t
Õ

7E
n

)c
)l 3.
69

ar
r¡

pr
r 

is
 u

se
d 

as
 a

n 
ab

br
ev

ia
ti-

on
 f

or
b,

,ç
1'

,, 
is

 u
se

d.
 a

s 
an

 a
bb

re
vi

at
io

n 
fo

r

A
C

lB
U

G
T

. 
12

.0
 m

i"
us

in
E

.
, 

"o
cu

sl
om

2.
73

2"
74

2.
 B

O

a 
f-

7 
r-

7
Lo

 
I 

I

3 
"O

3
2.

 n
o

)o
 

I(
)

+
.0

6
4"

18

2.
77

2.
77

2.
B

I
¿

.lo

2 
"9

r
3 

"3
7

3.
53

).
o)

A
C

/B
U

lE
 2

00
0 

bu
.

us
in

s
cu

st
oñ

a

C
on

bi
na

tio
n 

of
G

T
 9

00
0 

G
V

i\r
tE

 1
95

1
G

T
 1

2.
0 

m
i. 

&
,

L.
,E

 2
O

O
O

 b
uâ

rb

r.
92

r.
92 l.9
8

r.
97

¿
. 

¿
u

2,
84

3.
Lo

3,
2L

rr
l-e

ss
 t

ha
n 

or
 e

qu
al

.tt
lrg

re
at

er
 th

an
.it

1.
91

r.
92

t^
t

2.
LO

2.
79

3.
O

B

3.
37

3.
51

H \¡ o\



l-51

Substitution of Custom Trucks for Farm Trucks less than or

Equal to 9.000 Pound.s Gross Vehicle r,,{eight

Many of the comments made in regard to the substitution
of custom trucks for farm trucks l-ess than or equaÌ to 61000

pounds gross vehicle weight apply here as well. The main

difference is that col-lectíon costs woul-d. decrease further.
The truck population j-n the Boissevain region contained g5o

trucks or 48 percent of al-l trucks which were l-ess than or equal

to 91000 pounds gross vehi-cle weight. Shoul-d all of these

farmers d.ecide to use custom hauling, the saving over existing
techniques of col-l-ection v¡oul_d be 0.58 cents per bushel (ta¡te
xxvrrr). The average savings per affected farmer would be

$58.54. Further, if rail rationalj'zatíon i,vere to proceed as

envisioned., this cost d.ifferential- woul-d widen and- when the

l-ast light density line is abandoned the net saving would be

0.70 cents per bushel; a saving of over l-6 percent in collec-
tion costs.

substitution of custom Trucks for Farm Trucks Ol_der than rgiz
Examinatj-on of the truck population in the Boissevain

region reveal-ed that 356 trucks or 2l percent were ol-der than

1952. As may be expected, should- these farmers decj_d.e to use

a custom hauling service, the effect on average collection
costs are marginal-, from 2.89 cents per bushel to 2.73 cents

per bushel (talte xxvrrr). The average savings per affected-

farmer woul-d. be #37 .65 " But everr und_er this simulated_ col_lec-

tion enviroriment, savings can be expected to increase as
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rationalization proceeds; before rational:-zation (Sim f) the

cost d"j-fference betv¿een the existj-ng col-lection technique and-

this technique is 0,1-6 cents per bushel, after ratj-onalizatíon
(Sim 7) the cost d"ifference is 0.21 cents per bushel.

Substitution of Custom Trucks for Farm Trueks where One-Way

Distance to Elevator is Greater than l-2 Miles

At the Sim I level- (existing grain collection, handling

and d.istribution system) the option of sv¡i-tching farmers r,¡ho

are currentl-y greater than l-2 miles from their preferred

deli-very point to custom trucking appears to be fess promising

ihan the previous changes in coll-ection proced-ures (lalte
XXVIII)" iltrhile only 41 farmers are affected. at the Sim I
l-eve], average savings vroul-d be 9i245.1! per farmer" However,

as delivery points disappear d-ue to rail l-ine rational-ization,
more and- mo:æ farmers find- themselves greater than 12 rniles from

the nearest el-evator" Eventually the potential collection cost

savings associated with the substitution of custom truclrs for
farm trucks r,vhere one-r¡ray d-istance to elevator is greater than

l-2 miles surpasses the potential saving of previous changes in
coll-ection proced-ures. If this 12 mile stand_ard- j-s ad_opted.

before rail- line rationalízati-on, the resultant saving in
col-lection costs would" be only O.I2 cents per bushel. However,

if after rationalization all farmers more than l-2 miles from

their delivery point shoul-d change their coll-ection procedure

from using their ovrn truck to hiring a custom truckerr p€r
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bushel savings would. be O.74 cents; a gross savings for
Boj-ssevain farmers of $|6f 1995 or a per farmer savings of
öDo zr
4Ða-Qo))c

substitution of custom Trucks for Farm Trucks v¡here Farmer

Ðeliveries are 2,000 Bushels or Less

During crop year L97O-7I, 492 or 28 percent of
Boissevain farmers had deliveries of 21000 bushel-s or less.
Substituting custom trucks for these farmerst trucks resulted
in the greatest col-lection cost savings i 54 percent lower than

existing collectj-on proced-ures, 26 percent l-ower than the first
procedural change (=61000 l-bs. GVI¡I) , II percent l_oi,ver than the

second procedural change (SgrOOO lbs, GVW) g 50 percent lower

than the third procedural change (<tgSZ) and J1 percent l_orn/er

than the fourth procedural change (>tz miles from elevator)"
The average savings per affected farmer would be $f65.17. If,
after rail l-j-ne rationalízati-on (Sim 7), farmers delivering
21000 bushels or less were to use custom truckers, average

coll-ectj-on eosts would- be 1.IO cents per bushel, 0"43 cents

per bushel- lower than the next best al-ternative represented.

by the substitution of custom trucks for farm trucks v¡here the

one-way distance to the nearest elevator v¡as greaier t]nan rZ

miles (tatte xxvflf).



Combj-nation of Technj-ques: Substítution of Custom Trucks

r_60

for
Farm Trucks rvhen Farm Truck j-s less than or Equal_ to 9000

Pound- Ë4, Old-er than l-952 and Used, to Deliver 2000 Bushels

or T-,ess Greater than 12 Miles

In a sei'r"se this final- col-lection technique simulation

represents a weighted average of the previous four techniques.

As a result, with the exception of the existing system (Sim f),
the col-l-ectj-on cost estimates are neither higher nor lower than

previ-ous simulations: IiTot higher because a very large nunber

of trucks are contaj-ned. in this category (over 1500) and- in
general, the switch from farm trucking to custom trucking r,vil-l

reduce col-lection costs; and" not lower because collection
techniques which have a small effect on reducing coll_ection

costs e.g., greater than 12 miles, are added in with col-lection

techniques whieh have significant impact on red.ucing col-lectj-on

costs €.8., less than or equal to 21000 bushel-s.

The effect of this combination technique at the Sim I
level (tne existing system) is to reduce average col-lection

costs from 2.89 cents per bushel to 1.91 cents per bushel, a

savings of 0.98 cents per bushel. Fol]-owing rationalizatíon,
represented by Sim B, the cost savings of the combj_nation

technique over the existi-ng collection technique is f .19

cents per bushel"

SII'ÍUT,ATI}TG TTTÐ GRAINS GROUP IIBENCHMARICII SYSTE}IS

Tn L969 the federal government of Canada l-aunched
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comprehensive serj-es of studies into the grain hand-ling and.

transportation system in Canad.a und,er the auspices of the

Grains Group. These studies ï/ere corrcerned" v¡ith d"escribing

the operatJ-ons of and- estinating the costs of country

elevators, terminal- elevators, grain cleaning, rai-l oper-

ations, farm storage and" farm trucking. The impetus behind.

this massive effort was public eoncern over rising costs

and other problems plaguing the grain collection, hand.ling

and d-istribution system in Canada. After two years of

research by raany ind-ivÍduals and- organizations, the

coordinating bod-y, the Grains Group, published" its results
and. its suggestions as to what actions might be taken

immed-iately and in the future. Voh:me 10 of this report,
prepared. by P. S. Ross and partners, entitled @!g Hand.lÍng

and- Transportation Costs in Canad.a is of particular concern

to this study.

Volume 10 of the Grains Group report compared. the

estimated- costs of operating five systems of grain trans-
portation and. handfing: 95

1) The present system of country elevator and

terminal operations,

2) a rationalizeC country elevator system coupled.

with light traffic density rail- l-ine aband.onments,

qq
"Graírt l-Iand-ling and. Transportation Costs in Canada,

gp. cit.ll.-z- -
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1) a high throughput country elevator system

(consisting of 189 elevators),

+) a high throughput cor-rltry el_evator system coupled.

with inl-and. terminals (356 elevators and 22 terminals),

5) an inl-and terminal system to gather all graì-n in
the country (zz terminals only). Evaluation of the zz Ínr-and

terminal system was aborted in preference to ita broad.er

analysis of an inland terminal system comprising of between

BO and. lOO terminals,,196

The purpose of this section of the stud.y is to compare

the results of the CHAD simulation mod.el- to those of the

Grains Group where legitimately possible. It is important

to recogníze the main differences between the approach used,

by the Grain Group and, the nethocl d.eveloped, in this study.

The approach employed. by the Grains Group invol_ved. developing

several alternati-ve systems. Once the characteristics of

these systems were d-efined they were evaluated" and. compared

in regard- to cost-effectiveness. That is, decisions were

mad.e in regard- to the specific d"esign of each alternative
system. The CHAD model, on the other hand., is desi-gned to

reveal- and measure the conseqllences of moving from one

al-ternative system to another. The second- main d.j-fference

is more a reflection of philosophy. CHAD was developed. with
consid.erable emphasis on the possibility that the most

96rbid.
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practical- and efficient grain col-l-ection, hand"ling and.

d-istribution system for the 1990ts is contained- vrithin the

existing system. The problem i-s to isol-ate it and, if

necessary, upd-ate it. Three of the four alternative systems

suggested. by the Graj-ns Group (exclud"ing the aborted. 22 inl-and

termj-nal scheme), on the other hand-, invol-ved the constructÍon

of new el-evators. As wil-l- be demonstrated. shortly, the CHAD

simulation mod,el can easily be adapted- to consider the

construction of new el-evators. The third significant
d-ifference is that the Grains Group ratj-onal-ized at the macro

level" That is, they considered. al.l- three Prairj-e provinces,

CHAD is currentl-y designed to raiionalize at the micro or

regional level, The fourth major differenee is that the

Grains Group includ-ed. more system components, ê.8., port

facilities, inl-and water transport, etc. These components

vrere not rationalized but sinply costed- and. aclded-on to

arrive at an estimate of aggregate system costs. These same

component costs carÌ, of course, be added on to CHAD

rationalization resul-ts as weII.

l{hile the results of the Grains Group ana}ysis pertai-n

to the macro or Prairie l-evel, sufficient information is
presented. in their reports to d-rav¡ some conclusions regardJ-ng

vrhat they had in mind- for the Boissevaj-n area" For example,

it is quite cfear that the Grains Group rational- ized- system

in the Boissevain area v¡ill- contaj-n the rrNapinkatt and.
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tfEstevantt rail- l-ines.97 This same ratj-onalized. system is
represented by CHAD sj-mulation 7 "

In add.ition to contrasting the resul_ts of CHAD versus

Grains Group for the rationalLzed- system, CHAD wil-l be used

to decide the opti-mum location for the Boissevain regions

share of high throughput elevators and terminal elevators.

That is, the CHAD mod-el- wil-l be used- torteval-uaterr three of

the four alternative benchmark systems presented. by the

Grains Group as these benchmarks are 1ike1y to affect the

Boissevain area. The Grains Group also costed the existing
system and. this will be compared. to the simulatj-on of the

existing system (Sin f) using CHAD,

The Existing Systen

The existing system for the Gralns Group (1969

version) contained approximately 5r000 country elevators

located at about l-r900 d.elivery points. Combined- storage

capacity was cl-ose to 400 nillion bushels. The three Prairie

Provj-nces covered an area of approximately 190r000 square

miles.98 The existing system for the Boissevaj-n area (fgZO

version) contained. 67 country elevators located at tI
d-elÍvery points. Comblned capacity was 5, BB0,700 bushel-s.

The Boissevain area is approximately 3r000 squ.are miles in

97&¿g., Exhibit 2.

p. 10.
oa'"rbid.,
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size. The vol-ume of bushel-s hand"led through the Grains

Group system was 675 m:'rrj-on. Ðata supplied by the canadian

Transport Commission indicated that durÍng crop year L97O-7I

the Boissevain system handled approximately 8.4 nj-l-l_ion

bushel-s of wheat, barley and. oats.

CIIAD estimated the average coll_ection costs for the

existing system in the Boissevain area at 2.89 cents per

bushel-. The Grains Group estimate for the prai_ries as a
whole was 5.27 cents per bushel (tante XXTX). fn addition
to the one-way distance to el-evator variation, this
d-ifference in coll-ection cost estimates can largely be

explained by the fact that 20 percent of Boissevain farmers

were assumed- to use custom truckers. The costs of operating

a custom truck are generally J-ower than the costs of operating

a farm truck. The Grains Group dj_d. not incl_ude the custom

trucking of grain. El-evator operating costs per busher were

7.97 cents using CHAD and.7.46 cents using the Grains Group

analysis. as cHADts distribution costs are based on Grai-ns

Group d-ata, a comparj-son woul-d provid.e no insight other than

it is l-ess costly to distribute grain from the Boissevain

region than from the Prairj-es generally. To re-emphasize,

the Grains Group performed their analysis at the macro 1eve1,

the results are therefore Prairie averages. A major differ-
ence in cost should- appear at the rai] d-istribution ]evel,
for exampfe, sinply because the Boissevain area is closer to
its market than the Prairie average. One would. expect,
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TABIE XXIX

COSÎ OF EXISTING SYSTEM; CHAD
AND GRAINS GROUP ESTIMATES

( Cents )

CHAD Grains Group
Estimate Estimate

Coll-ection costs/bu. f

I{andling costs/bu.2

2.Bg

7 .97

2 a.-7
)o1l

7 .46

29.go

40.63

Dj-stribution costs/bu. J 23.09

Total- costs/bu. 35.95

ItFor Grains Group estimate see Grai-n Handlj-ng and
Transportation Costs in Canada, Appendiffiï-Sõãããffi f

2---El-evator operation costs incl-ude:

Sal-aries and- wages of elevator managers, helpers and"
casual- l-abor

Fringe benefits
tr'uel, light and power
Repairs and- maintenance
Telephone and. communicatlons
Other variable country elevator expenses
Insurance
Property and. business taxes

See Gg+n_Haldling and Transportation Costs in Canada, ,,--Appendix f-Sched,ul-e 3.
7-CHAD d.istribution costs are based on the average

Boissevain Crows Nest Pass rate of 9.75 cents per bushel.
Grains Group distribution costs are based. on the

aYeragePrairieCrowsNestPassrateofI2..5centsp-erbushe1.
See Grain Han$þg and Transportation Costs in Canada, .AppeãtFVffi.
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however, that collection and handling costs should be

reasonably close if in faet the Boissevain area is a

reasonable representative of the Prairies. ft should be

recalled that the CHAD estimates of average col-lectj-on costs

contaj-ns both farm truck and- custom trucking data.

The Rational- ízed System

The Grains Group rational-izeð. system in the Boissevain

region is identical- to that simulated with CHAD. That isn

both rai-l- l-ine rati-onalization schemes in the Boi-ssevain

area contain only two rail- Iines, the rrEstevantf li-ne and.

rrNapinkarr l-ine" After the Prairies have been rational_ized

by the abandonment of light traffic density l-ines there

remains approxì-mately 3r600 elevators l-ocated at about IrSOO

delivery points. Aggregate system capacity after rational-
izatÍon woul-d be approximately JOOr000rO0O bushel-s.99 The

Boissevain system would- be reduced. to 3L el-evators at 12

deliver¡r points fol-l-owing rail line rationalization.
Aggregate elevator capacity in the Boissevaj-n region after
rationalization woul-d- be approximately 5 nillion bushel_s.

The cost of col-l-ection under a rationaLized. Boissevain

system would be 4.27 cents per bushel, (lalte XXX). The

Grains Group estimated that the average cost of farm

trucking for the prairies fol-l-owing rationarization would be

99rbid-. 
, p. 18.
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3.97 cents per bushel. .A.s a result of rational-izati-on in
the Boissevain region, coll-ection costs increase 48 percent.

According to Grains Group results, collecti-on costs will
only increase 2I percent following the abandonment of light
traffic d-ensity lines. ft was shorvn in the distance and

diversion analysis performed earlier in this study for CHAD

system I97O-11, revealed preference assumption, that

rationalízation (going from Sim l- to Sim 7) would increase

one-way distance to el-evator from 6.6 mil-es to l-1,7 miles.

IABIE XXX

COST 0F RATIONAIIZED SYSTEM; CI{AD
AND GRAINS GROUP ESTIMATES

( Cents ) 
a

Grains Group
Estimate

CHAD
Estimate

Coll-ection costs /bu.
Handling costs/bu.

Distribution costs/bu.

Total costs/bu.

4.27

4 .80

20 "95

29.92

3 "97

5 "77

24.2O

35.90

a^*See footnotes at bottom of Tabl-e XXIX.

The Grains Group found- that the average

distance for Prairie farmers und.er the

about 7 niles. 100 After rational-izatj-on

one-way d.riving

existing system to be

the Grains Group

l_00_- . _
l_ Dl_ü. , P. l-0
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projects one-way distance to increase to IL.+ niles.10l-

Using the Grains Group format, a doubling in average one-way

distance to elevator causes a 33 peycent i-ncrease in collec-
tion costs " The CHAD formul-ation, on the other hand-, suggests

that a d.oubÌing in the average one-way distance to el-evator

viould increase collection costs 62 percent. Dj-vid"ing the CHAD

estimate of ad-d.itional- total coll-ection costs by the ad.ditional

bushel-mil-es resul-ts in a marginal cost per bushel-mil-e of

O.269 cents per bushel-mil-e v¡hile the Grains Group estimate of

marginal costs per bushel-mil-e j-s "158 cents. The difference

between the marginal cost per bushel-mil-e estimates is partly

attributable to the fact that the average bushels transported

in the Boissevain region in ]970-71 was approximately 5r800

bushel-s whil-e the Grains Group forind that the average annual

vol-ume of grain transported. per truck in the Prairies v¡as

approximately 6r800 bushels" Irl addition the Grains Group

estimate 1s based, on a more restrictive set of additional-
, LOzcosts.*-* hrith one-vÍay distances to elevators belng reasonably

simllar in both studies, bushel-mil-es in the BoÍssevain region

are much lower than the ind.ieated. Prairie average resulting in
a higher estimate of raarginal cost per bushel--n1l-e. Taking

the 650 mill-ion bushel- marketings usecl by Grains Group to

make their estimaies and roughlyl-90r000 permit book hol-d.ers

on the Prairies, the average marketings per permit book

10r--, . .
l- 010 . , Append.ix VI,

, Append.ix VI,

p. 9,

p.3"t-02... . -
1 DrO.
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would- be 5,5OO bushels.

Handling costs tvere estimated to be 4.80 cents per

bushel under a rational-ized grai-n hand.ling system using the

CHAD sinul-ation mod-el-: This represents a decrease of 40

percent over the pre-rationalization system. The Grains

Group projected- a cost savings of 25 percent, from 7.+6 cents

per bushel to 5.73 cents per bushel.

The obvious difference between CHAD results and

Grains Group resul-ts with respect to handling costs may

largely be explained by the fact that the Graj-ns Group

estimates that on the basis of bushel-s d.iverted., onLy 2J

percent of prairie farmers will- be affected by rational-
t-0 3ization,*"' This is in contrast to the Boissevain area

where almost 5O percent of region bushel-s originate on light
traffic density l-ines. It is not surprising, therefore,

that there woul-d be a larger handling cost saving associated

with rationalJ-zj-ng the Boissevain region as opposed to

Prairie rationalization.

High Throughput Elevator Systen

As an alternative to the present system the Grains

Group envisioned a country elevator system composed- of 589

el-evators dispersed throughout the three Prairie Provj-nces.

f o5 rbid . , append.ix vr, p, ]-l-.
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Each elevator was d.esigned. to have a capacity of TO4'0OO

bushels.l04 In add-ition, each el-evator would have a through-

put capacity of f,5 to 3 mil-lion bushels. A cost analysis

was und"ertaken to estimate the cost of operating an elevator

with these characteristics. The estimated annual costs per

bushel- was f5.O cents for a J mÍllion bushel throughpot.l05

As an 8.4 mil-lion bushel market, the Boissevain area

coul-d economically support three of these high throughput

el-evators. Having size, nr:mber and average handling costs

predetermined the only chore left was to l_oeate them.

Using the minimum cost/distance assumptionn the CHAD

sinul-ation mod-el was programmed to estimate the aggregate

col-l-ection eosts for eight al-ternative combj-nations of three

locations. The f ollowing constraints were i-mposed on the

sel-ection of these alternative l-ocations:

l) The delivery point must be on a main li_ne"

2) The delivery point shoul-d. be l-ocated on a
provincJ-al trulk highway.

3) The d,elivery point must be associated with a town

whÍch has traditionally experienced. a relatj-vely high graln

throughput. Seven delivery points in the Boissevain area

satisfied. these crj-teria. They were: Boissevain, Delorainen

104-. . -'Æ',
105ftid. 

,

P. L9.

Appendix II-Sched"ule I.
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Hartney, Med-ora, Melita, Pierson and Sol.rri".106 Allowing

for some dispersion within the Boissevain area, eight

combinations were selected, (faUte XXXI). Al-l- of the

d.elivery points in all- of the combinations had hand.lings

greater than 1.5 million bushels except Boissevaj-n j-n the

combination Boiss evain-Deloraine-S ouris .

The combination Deloraine-Mel-ita-Souris had. the

l-owest estimated. average collection costs of 5.68 cents per

bushel. This high throughput system of el-evators woul-d. cost

farmers at l-east an ad-d.itional 2.79 cents per bushel more in
collection costs than they were estimated- to be paying under

the existing system. The collection cost d-ifferential-

between the high throughput system and. the rational-ized

system is L.+l cents per bushel. The Graj-ns Group estimated

the average per bushel cost of collection with the high

throughput system to be 5.87 cents, 1.90 cents per bushel

higher than their estÍmate for the rational-ized system.

Combination number eight has rather interesting
inplications. Choice of the Hartney-Pierson-Souris

combination would permit the aband.onment of the ttNapinkatt

line, for these three delivery points are al_l_ l_ocated_ on the
rrEstevanrr line. Preferring the Hartney-Pierson-Souris

combination, however, would increase farmer cotl-ection cost

10 6-*-'lIartney is the only point not on a provincial trunk
highway. There is good access to it however, on d.oubl_e
prime surface road..



D
el

iv
er

y 
P

oi
nt

C
om

bi
na

tio
n

T
A

B
IE

 X
X

X
I

A
T

T
E

R
N

A
IIr

rE
 T

O
C

A
T

IO
N

S
 F

O
R

 T
H

R
E

E
 3

52
 1

00
0 

B
U

S
H

E
T

T
H

R
O

U
G

H
P

U
T

 E
],E

V
A

T
O

R
S

 IN
 T

I{
E

 B
O

IS
S

E
V

A
IN

B
oi

ss
ev

ai
n

P
ie

rs
on

S
ou

ri-
s

D
el

-o
ra

in
e

l{e
lit

a
S

ou
ris

D
el

or
ai

ne
P

i-e
rs

on
S

ou
ris

B
oi

ss
ev

ai
n

M
ed

"o
ra

S
ou

ris
B

oi
ss

ev
ai

n
M

el
-it

a
S

ou
ris

B
oi

ss
ev

ai
n

D
el

-o
ra

in
e

S
ou

ris
B

oi
ss

ev
ai

n
H

ar
tn

ey
P

ie
rs

on
H

ar
tn

ey
P

ie
rs

on
S

ou
ris

H
an

dl
in

gs
 a

t
ea

ch
 D

el
iv

er
y

P
oi

nt
( 
¡r

r.
 )

21
61

7 
rr

g5
5 

r6
+

8 
17

77
2 
,Ir

2 
rl-

2]
2 

rB
5g

 r
g8

+
5,

59
2 

17
37

2 
rr

44
 r

g7
r

3 
13

42
 r

25
+

2 
r7

2r
 1

22
5

2 
r7

L4
 r

2r
5

Lr
60

6,
l_

l_
1

4,
7 

+
g 

r3
2B

2,
O

22
 1

25
3

2,
O

L5
 ,

97
3

41
52

7 
18

25
rr

B
33

 1
8g

6
rr

4Q
5,

zO
L

4,
55

7,
 o

4B
2,

 +
35

 ,4
43

1'
 9

05
 ,5

I7
3 

r5
24

 1
23

2
2 

19
47

 ,
94

3
2 

rg
3o

 ,
52

7
2 

19
47

 ,
94

3
2 

r5
gg

 1
22

2

E
st

im
at

ed
.

A
gg

re
ga

te
C

ol
-l-

ec
tio

n 
C

os
ts

( 
ao

tta
rs

 )

C
A

P
A

C
IT

Y
 H

IG
H

R
E

G
IO

N

52
I,5

59

47
5,

73
2

+
85

,5
27

5r
9,

66
6

48
4,

60
6

58
3,

r4
4

49
B

,8
68

55
O

,L
O

7

E
st

im
at

ed
 A

ve
ra

ge
C

ol
-l-

ec
tio

n 
C

os
ts

pe
r 

B
us

he
1

( 
ce

nt
s 

)

6 
"2

3

5.
68

5.
79

6.
20

5.
78

6 
"9

6

Ã
oq

6.
57

ts -l ul



r74
by 0.89 cents per bushel.

In ad-dition to the coll_ection cost analysis, a

d.i-stance analysis was performed for each of these eight
delÍvery point combinations. As expected, the combination

Del-oraine-Melita-souris resulted in the fowest average one-

way distance. The average d.j-stance between each Boissevain

farmer and this d,elivery point combinatj-on was lT.oB miles
(talte XXXff). Assuming that there would. be no reason to
prefer one of these three d.elivery points over another,

other than in terms of d"istance, 35.4 percent of Boissevain

farmers would- d.el-iver to Deloraine, 43.1 percent to Mel-ita

anð, 2L.4 percent to Souris" The Grains Group estimated that
the average d.istance of haul for farmers in the Prairies
woul-d be 22.7 mil-es under the high throughput el_evator

system.

Inl-and- Terminal- Systeg

The Grains Group describes the Inland terminal bench-

mark system as being composed of 80 elevators, each with a

capacity of 2.5 mil-lion bushel-s, These el-evators would be

optimally d.ispersed throughout the prairies such that each

woul-d. hand-l-e an annual- vol-u-me of B miIli-on bushels " The

handling cost for such an elevator was estimated to be f1.5
cents per bush"l-,107 Grain d.istribution was anticipated. to

107rbid., Append.ix IV.
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be accomplished by unit train"

hiith annual marketings in the B mil-lion bushel range,

the Boissevain area coul-d legitimately support one of these

B0 inland terminals. Eight possible delivery points within
the Boissevain area were tested as to their locati-on

suitability (tabte XXXIII). The sane criteria were used. in
sel-ecting these eight dellvery points as in the previous

high throughput analysis. The exception is Napinka which is
incl-ud-ed, here due to its somewhat central- location.

The minimum collection cost location is Medora at

8.63 cents per bushel. A very near alternative is Napinka,

reflecting an average cost of B.B0 cents per bushel.

Rational-izj-ng from J1 d"elivery points to one d-elivery

point increases collection costs by 5.7+ cents per bushel or

about triple the cost under the existing system. Going from

the rational-i-zed- system to the inland. terminal system

increases collection costs 3,83 cents per busheJ-. Á.t the

aggregate prairie l-evel-, the Grains Group estimated that the

costs of col-lection under an B0 inl-and terminal- system would

be 7,O7 cents per bushel, I.56 cents per bushel l-or¡¡er than

the CHAD estimate for the BoissevaÌ-n region.

The implementatÍon of the inland terminal system

permits the adoption of the unit train. The Grains Group

suggested that the cost of operating a unit train in l¡iestern
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Canada would- be L7.7 cents per bush"l-.108 The Grains Group

further estj-mated. that the combined, cost of collection,
hand.ling and d"istribution using the inl-and terminal_ system

would. be 36.27 cents per bushel (7.O7 cents per bushel

collectì-on, lf .5 cents per bushel handl-ing and L7.7 cents

per bushel d-istribution). The cost of operating the inl-and.

terminal- system in the Boissevai-n region, using CHAD, after
ad.justing unit train costs to refl-ect d.istance from market,

woul-d be 34.29 eents per busheJ- (e.63 cents collectionn

It.5 cents handling and 14.1-6 cents d"istribution).

A distance analysis vras performed for each of these

eight al-ternatj-ve l-ocatÍons. The optimum l-ocation for an

j-nl-and- terminal- in terms of mlnimj-zi-.ng distance was Medora,

requiri-ng an average one-way haul of 28"05 mil-es (ta¡te

XXXIV). The Grains Group estimate for average one-v/ay

d.istance to e]evator was 28 mil-es for the inland. terminal_

system.

tou&4. , Exhibit 5.



la0

TABI,E XXXIV

DISTANCE ANAIYSIS FOR ETGHT POSSIBI,E LOCATIONS
FOR ONE INI,AND TERMIÌ.iAI EIEVAÎOR IN

T}IE BOISSEVATN REGION

l-,ocation
Average one-way
Distance (niles)

Boissevain

Deloraine

Med.ora

Mel-ita

Pierson

Souris

I{artney

Napinka

79.87

29 "gg

28.03

31.10

41.15

42 "42

30.70

28.58
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A COyrPARrS0N OF CHAD SYSTEM I97O-7L, MINTMUM COST/DISIANCE

ASSUyPTION, CHAD SYSTEM l97O-71, REIrEALED PREFERENCE

assuMPTroN, aND THE ''REAI Wop¡¡rr109

The ul-timate test of a simulati-on model- is to select

and- compare some of its parameters with rrreal worl-d-rr para-

meters. To give credence to the results of a simulation

model-, the parameters of the model- should represent as

accurately as possible their real world- counterparts.

Three parameters were selected to test the correl-ation

between the CHAD model and the actual grain collection,

hand.ling and distribution system in the Boj-ssevain region.

The number of farmers del-ivering to eaeh d"elivery point, the

number of bushel-s d.elivered. to each d"elivery point and the

handling-to-capacity ratio for each d-elivery point are

critical- parameters of the system. Al-1 three significantly

influence the collecting, hand-ling and d-istributing of grain

within the Boissevain region.

Both the minimum cost/distance assumption and the

revealed preference assumption were compared to the actual

grain collecti-on, handling and d-istribution system in the

Boissevain region as it existed in 1970-71. The results, by

dellvery point are presented- in Tabl-e XXXY. Coefficients of

10q--*"'For l-ack of a better termrrreal- worldrr is used- here
to describe actual- grain col-l-ection and handling character-
istics as they were in the Boissevain region d-uring crop
year l97O-7I.
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TABIE XXXV

NUMBER OF FARMERS, NUIV]BER OF BUSJüIS AND HANDIII\TG TO CAPACITY
AATIOS UNDER CHAD MTNIMUIq COST/DISTANCE ASSUMPTTON,
CHAD REVEA],ED PREFERENCE ASSUMPTION AND ''REAI I,.IORL¡''

Predicted Number of Farmers Delivering Und.er:
CHAD, L7TO-7\

Delivery Point Minimum
Cost/Distance

CHAD, L9TO-II
Reveal-ed

Preference

rrReal- ldorl-d-fr
r970-7La

Belleviewb
Soissevain
Broomhil-l-
Coulter
Cranmer
Crol-1
DaIny
Dand
Del-oraine
Elgin
Fairfax
Good-land s
Hartney
lauder
leighton
linklater
lyleton
Med ora
Mel-ita
Mentieth
Minto
Napinka
Newstead
Pierson
Pipestone
Regent
Reston
Sinclai-r
Souris
Tilston
VÍaskad-a

Totals

(r)
)(

175
n
55
52
45
+9
73

107
t)
35

l_04
+7
5T
53
51
7B
69

110
73
67
74
65

ro3
59
62

l_00
62
]B

109
5f

2TB7

(2)
17

229
25
2+
23
20
Õ .-7
LI

34
r67

79
56
85

116
37
27
44
8B

IT7
r49

22
75
49
35

IL5
7T
33

106
54

117
89
67

2TB7

3)
27

234
27
26
23
2L
2B
3+

L75
BO

59
88

137
45
23
4+
92

11 ¿_

161
5l
75
5i
16

l-22
9e
33

108
56

a2I
91
6B

2730
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TABIE XXXV (continued)

Predicted- Number of Bushels Delivered. Und.er:
CHAD, rgTO-7r

Delivery Point Minimum
Cost/Distance

CHAD, rglo-Il
Revealed"

Preference

rrReal- World.tt
L970-7L

Bel-l-eviewb
Boissevain
Broomhill-
Coulter
Cranmer
Croll-
Dalny
Dand-
Del-oraine
Elgin
Fairfax
Good land s
Ilartney
laud,er
Ireighton
linklater
lyleton
Med.ora
Melita
Mentieth
Minto
Napinka
Newstead
Pierson
Pipestone
Regent
Reston
Si-nc1ai-r
Souris
Til-ston
üiaskada
Total-s

(4)
r25 rLtL
643,36r
90,598

lrg,55g
196,35B
268r577
2OO r+95
27 +,B5O
342,0r3
377,5r8
2L+,905
2BB rg22
l.74 r620
l'49 rQZ6
22g,4Bg
226,LgO
2r4,a5r
348,405
385,95+
263 r266
296,757
ra+176+
525 rl,rr
44Lr8O7
L4O,O2O
25O,OB5
393,557
3t5 r3r7
343,865
39+,699
2OO,342

8,377,692

(l)
35,986

879 rBI7
87 rL27
45,357
69,855

ro5 r8r3
l_08,l-81
r32,886
509,2L5
4a5,BO3
3r3 1687
307,L74
357,61_8
lt-B,069
95,67t

a79 rIB3
247,505
524,OLI
477,+38
rL7 ,82o
360,556
al3 ,656
L7 4 rA7I
5O2 r)43
2L4,278
l_11,8t_g
424 r818
275,577
4BB,9r2
325,r72
262r967

8,377 r6g2d

(6)c
35,O57

r rl3l, gf 5
t08,932

76 
'goe92,2r0

r2g 1253
l_80,0l-0
L4O r2+0
7+l rL26
5BO r676
+87 r489
36l-,o+5
568,595
L69,187
LOz r 458
223,7gO
37O,245
624,963
690,23g
2O7,624
+7O,216
r77,+77
2L6,865
643,L47
zBJ-1181
L+i rZ94
52+,7 49
332,492
658 r5OO
426,5ç2
+r5,2O9

trr2gg,46od
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TABT.,E XXXV (continued )

Handling to Capacity Ratios Pred-icted Under:
CHAD, L?TO-IL

Delivery Point Minimum
Cost/Distance

OHAD, rgTO-IL
Reveal_ed rrRea] vüorfd-rl

Preference rgTo-7r

Bel-l-eview
Boissevain
Broomhill
Coul-ter
Cranmer
Croll-
Ða1ny
Dand
Del-oraine
Elgin
Fairfax
Good.land.s
Hartney
laud er
leighton
Linklater
I,yleton
Med ora
Melita
Mentieth
Minto
Napinka
Newstead-
Pierson
Pipestone
Regent
Reston
Sincl-air
Souris
Tilston
trtlaskada

Average for region

(7)
6.3
1. l-
3,8
2.4
2.3
ztr
L.2
4.8
0.9
r.4
0.8
r.2
0"5
r.6
4.5
2.4
1.l_
1.1
r.7
5.4
l-. o
I.5
6.o
1.5
r.2
2.8
2.r
l.g
0.6
2.+
o.7
1.4

(8)
l_.g
r.6
)"4
0"9
0.8
L.3
o.7
2.3
r.4
l-. 6
r.2
1Z
Lo)

L.3
L.2
r.9
1.9
r"2
r "'l1.6
'ttr
-Lo )

1.2
l.o
3.2
1.7
1.8
]Z
t-\ r)
LoL

r.6
0.9
2"0
l_.0

L.4

(e)
1.8
2.O
+"5
1.5
1.1
L."l
l_.l
^^lor*

2"0
¿"¿-lo

l_"5
2.r
l_. B
2"O
4GJ

lo
2"0
2"7
2.7
l_. 6
r.5
+.0
2.1
2.+
l_. 6
2.8
l.g
r.2
2,6
L"5
l_.9

a-..*Final- Repolt o{ Seed"ed- and- Quota Acreage Statistics
P r o c e s s e ffi õn-ffi Z Ip ñffi õrF-Þe ïñiE ffi r¡ãã-t ó--Fãb ru a r v
W,-EñãffinffiaffiñaffiTE'rõffiServices Division, lfinnipeg, Manitoba, February 29, 1972.
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TABLE XXXV (continued)

b^-comparing the reveal-ed- preference assumption and_ the
real- world for number of farmers d-elivering and number of
bushel-s d.elivered for the delivery point of Berleview
presents a rather obvious inconsistency. perhaps one
explanation as to why the revealed preference aÈsumption
indicates 10 l-ess farmers and roughfy 9oo extra busñels thanthe real- worl-d is that these l-0 farmers, whire assigned_ toBellevlew, delivered. nothing to Bel-levj_ew and thereiore vrerenot includ.ed. in the original d.ata.

ñ_^_ ì 
cçIai+ Etevalorç in Ca+ad.a_for_Cro.p years LgIO-lt,

soarO. oï Grain oommissioners for canada, vùiñlipeg;fãnïToba,
dRevealed preference bushelsr âs wirr- be explained- inthe final- simul-ation presented- in this study, includes only

Vüheat Board Grains, that is, wheat, oats anâ barley. Real
rgo11d bushel-sn on the other hand., includes all grain
d.eliveries.
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correlation were estimated. so as to give some ind.ication as

to the relationship between the parameters und-er the minimum

cost/d.istance assumption, reveal-ed. preference condition and-

the real- world. A coefficient of corretation with a value

of 1.0 indicates a perfect rel-ationship between variabres.

The coefficients of comel-atÍon are shown in Table xxxvr.
The relationship between the revealed preference

cond-ition and real world for all three parameters lvhile not

reported here, I¿vere found. to be very high. The coryelation
betv¡een the real world- and cIIÄDr s pred.ictions made und-er

reveal-ed preference proved to be al-most perfect for the two

parameters, number of farmers deliverÍng and the number of
bushel-s d.el-ivered to each of the 3r d.ellvery points in the

Boissevain region. Also, und-er reveal_ed preference, the

rel-atj-onship betv¡een 0HADt s pred.ictions of d.elivery point
hand-ling-to-capacity ratios and real_ world handling-to-
capacity rati-os r,¡as also very hÍgh. The correlations between

CHAD parameters under the revealed preference assumption and.

those for the real worl-d" are in actuality no more than a
conparison of d.ata col-l-ection and measurement techniques

adopted- by the respective d.ata suppliers (canad.ian Transport

commlgslon and canadian Grain comrnission). However, the

correl-ations d.o represent a test of the OHAD model- in the

sellse that a grain col-l-ection institutional- consid-eration can

and. was incorporated. into the mod_el_s fra.mework. From a
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statistical standpoint a reasonable rel-ationship of the real
v¡orl-d- existed- for tr,vo paranneters, number of farmers and-

number of bushels, using the minimum cost/distance assunption"

considerabre caution must be exercised" in interpreting
correl-ation coefficients hov¡ever. rn very simple terms, the

eoefficient of correl-ation just tells part of the story, that
is, whether the variabl-es correl-ated. rise and./ or fall- together.
No consid.eration is given to the magnitude of the correl-ated.

variabl-es. For example, examination of the val-ues presented

in Table XXXVI indicates just how much coefficients of
correlati-on tend"ed- to mask some of the glaring discrepancies

betr^¡een the rrreal- v¡orl-d-tt and the mi-nimum cost/aistance

assumption. To provide ad.d-itional information on these

relati-onships, chj--square tests were performed and_ are pre-

sented- in Tabl-e XXXVI. By simple inspection of these chi-
square values it is apparent that there exists very littl-e
relationship beti,veen the resul-ts of the minimum cost,/d.istance

assumption and. the reveal-ed preference assumption and- the
rrreal- worl-drr for al-l- three parameters, farmers d.elivering,
bushels d-elivered- and- delivery point H/C ratios. In r,vord.s,

the chi-square test performed involved. subtracting expected-

values (either reveal-ed preference or ttreal world-tt) fron
correspond.ing observed. val-ues (minimr.im costfd.istance),

squaring this d"ifference and. d-ivÍding by the expected val-ue.

These d.erived values are then ad-d-ed- yielding the chi-square
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estimate for ttgood.ness of fit.rr There is some question

regardi-ng whether this test is appli-cab1e to this particular

case, but it d.oes contribute some insight iirto the absol-ute

differences between observed" and. expected d.el-ivery point

parameters 
"

Revierving the comparisons presented in Table XXXVI

should reveal that six percent of the farmers and, 25 percent

of the bushel-s in the Boj-ssevain region in 1970-7f are

unaccounted- for. That is, d"ata are lacking on 143 farmers

and. 2.9 million bushel-s. l'i-hile CHAD is not capable of

simulating the existence of an add-itional 14.5 farmers (at

least not currently), it can be mod.ified. to consider the

effect of collecti-ng, hand.ling and- d.istributing an additional

2.9 míLlion bushel-s. Assuming that six percent of Boj-ssevain

farmers are unaccounted for due to data collection limitatj-ons,

irregularities, oversight or for whatever reason and. that this

si:c percent rr¡ould have accounted. for six percent of area

d"eliveries and handling, the m:mber of misslng bushels is
red-uced to 19 percent fyom 25 percent. It was later confirmed-

by the supplier of the d.ata, the Canad-ian lransport Comrnission,

that non-hrheat Board grains were not considered. in their d.ata

collection proced-ures. Examination of the types of grain

d.elivered to Boissevain elevators during crop year a97O-1L

revealed that approxi-mately 70 percent of farmer d.eliveries

to Boissevaj-n elevators hrere tr{heat Board. grains.



f9o

SIMUIATING A CHANGE IN THE VOIUT\1E OF GRATN

COIIECTED, HAND]-,ED AND DISTRIBUTED

As mentioned at the close of the previous section of

this study, the Board of Grain Commissioners reported- that

total- hand.lings for the 3L d.elivery points in the Boissevaj-n

area was approximately LI.3 mill-ion bushels during L}TO-|L,110

This final simulation depicts the effect on coll-ection,

hand.ling and. d-istributj-on costs for a total hand-J-e within the

Boj-ssevain region of 11.J million bushels as compared to 8.4

mill-ion bushels used in previous simul-atj-ons "

This simulation is performed. for CHAD system I97O-7L,

revealed. preference assumption. Comparisons are mad.e between

the results obtained for the 8.4 millj-on bushel volume and-

those obtained. for the I:-.3 mill-ion bushel- volume"

liVith 1970-71 grain marketings of 11.J mil-l-ion busheJs,

aggregate col-l-ection costs are !Ã3L5r435 or 2.79 cents per

bushel (Tables XXXVII and- XXXIX). At marketings of 8.4

million bushels collection costs are 2.89 cents per bushel

(See Table XIV). A 35 percent increase in bushels collected

resul-tecl in a 70 percent increase in total- col-l-ection costs

but a four percent decrease in average colleetion costs per

bushel-" The cost of the collection, handling and distribution

system to the farmer for sysiem throughput of 11.5 m1llion

I1oS"" Footnote b, Table XXXV.
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bushel-s is l8.l-9 cents per bushel. Àt the for,ver 8.4 million

bushel- throughput, collection, handling and- distribution

costs vrere l.8.29 cents. After rail rationalizatj-on (Sin 7),

average collection costs are 4.08 cents per bushel for the

LI.3 roillion bushel throughput compared to 4"27 cents per

bushel for the 8.4 mill-ion bushel throughput.

The rnost si-gnì-ficant change occurred- in hand-ling

costs (la¡te XXXVIII). As a result of increasing bushels

hand.led. 55 percent, average handlì-ng costs d-ecreased. 19

percent from 7.91 cents per bushel to 6.+5 cents per bushel"

The economic or resource cost of the system with an LL.3

million bushel throughput is 52"33 cents per bushel as

compared to 31.95 cents per bushel for the throughput of

8.4. raillion bushels .

A few generalj-zations may be drawn from these com-

parisons. A large increase in bushels collected. will

d.ecrease ayerage col-lection costs per bushel only marginally.

fn this example a 35 percent increase in bushels col-l-ected

d-ecreased" average col-lection costs per bushel by only four

percent. Elevator operating costs, on the other hando are

very responsive to changes in bushels hand.l-ed-. It was shown

that a 35 percent j-ncrease in handlings decreased, average

operatj-ng costs per bushel by 19 percent. In addition, in

terms of average costs, the higher the bushel volume going

through the system the larger the potential savings from
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TAB],E XXXVII

COT,IECTION' HAND],ING AND DISTRIBUTION COSTS' CHAD SYSTEM
r97o-7r, RE\IEA.IED PREFERENCE ASSUMPTïON,

rL.3 Mrl],roN BUSHEIS, RAII ],rNE ABANDONIVENT
SIMUIATIONS 1 THROUGH 8

(Uanating rates and distribution rates)
( loltars )

Simulation
Collect j-on Hand.ling

Costs Costs
Distribution

Costs
CHAD

Total Costs

t_ 315,455
2 216,017
3 322,77a
4 319,260
5 347,B4g
6

l
+3L,2O3
46I,753

B +75,Ol-7

650 ,295 I, O9l_ ,935
650 ,295 I, O9t- ,934
650,295 r,O92,091
650,295 rrO92,041
650,295 L,O92r 04O

650,295 IrQ92,O25
650,295 I,086,4Bo
650 ,295 l_, o8g ,r53

2 1057 ,665
2 rO5g r2+6
2 1065 ,L57
2,06lr596
2 rOgO,l_94
2 rL73 1523
2 rr98 r573
2 r2]-+ ,465
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TABIE XXXVTII

cottEcTION, I{ANDIING AND DISTRIBUTION COSTS, CH¡,D SYSTEM
I97O-7I, REVEAIED PREFERENCE ASSIrMPTrON,

Il-.3 MIIIION BUSmtS, RAII T,INE ABANDONMENT
SIMUIATIONS ]- THROUGH B

(Handling and Distributj-on Costs)
( lottars )

Simul-ation
Coll-ection Handling

Costs Costs
Distribution

Costs
CHAD

Total Costs

t-

2
2)
4

5

6

7

ìJ

3L5,435
516,or7
522,774
3r9,260
747,B4g
47r,2O3
46J-,759
475,Orl

729,978 1,091,935
722,966 2,6rr, o9f
6991678 21603,625
68rr42L 2,596,522
600 r77t 2,534,267
546,7 45 2,449 ,I24
461rO7O 2,158,464
435,++B 2,36+,5BO

2 rI37 ,349
3 r650,884
3 r626 1075

5,597 ,204
3 ,492, BBB

3 1427 ,O72

3 r2g3 r2g3
1,27 +,845
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rationa]ízat,ìon" At an 8.4 mil-lion bushel- volume, farmer

costs are L9"61 cents per bushel after rationalj-zation, àt
an 11.J milIÍon bushe] volume farmerts costs are L9.44 cents

per busheÌ" The average cost j-n resources utilized for an

8.4 mill-ion bushel- throughput is 29.92 cents per bushel

while for an LL"5 rnillion bushet throughput this cost is
29.Q2 cents per bushel, a decl_ine of nearly a fuJ.I cent.



CÏIAPTER VI

SUMMARY AND CONCIUSIONS

The purpose of this l-ast chapter is to summarize the

results of the simulations and- to suggest inpÌications of
these results. fmplications and- concl-usions are drawn in
respect to farmers, grain companies, railways, the Gralns

Group report and the rational-Í-zation proced.ure itself. In
ad.dition, some soc j-al implications are ind-ieated. The study

is conclud-ed with a section detailing the l-initations of the

study and a sectlon suggesting possible avenues for future

research.

SI]MMARY OF FINDINGS

The primary objective of the study was to conceptualize,

d.evelop, empirically apply and test an economic model which

woul-d simulate the collection, hand.ling and distribution of
grain in Western Canada at the regional level. The purpose

of constructing such a model- was to enable the simulation of

alternative approaches to grain transportation rationa]ízatíon.
Resul-ts r¡¡ere obtained und-er two different conceptual environ-

ments: the first consid-ered a farmerrs preference in terms of

selectj-ng a d.elivery point, the second- assumed minimum

distance to d-elivery point.

Employing the mlnimum cost/d-istance assumption, the
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average cost to the farmer of the existi_ng (fgZO-Zf) grain
collection, handling and. distribution system in the

Boissevain region was estimated. to be 17 "98 cents per

bushel-. The cost of coll_ection formed 14 percent of this
total cost or 2.55 cents per bushel" After the abandonment

of light d.ensity lines, collection costs increased. to 4.18

cents per bushel. The average one-hray d.i-stance to the

nearest elevator more than doubled_ from 5.j mil-es to lf.4
miles. As a resul-t of rationali-zation, average el-evator

operating costs decl-ined from B.o3 cents per bushel to 4.Bl_

cents per bushel. The cost of the existing system in terms of
the val-ue of resources utilized was estimated. to be 33.73

cents per bushel. Fol-lowing rail line rational_ization this
cost fell- to 29.55 cents per bushel. In summary, as a result
of rail line rationalízat:.on, collection costs were increased-

by 64 percent, country elevator operating costs decreased by

67 percent and rail-way costs d.ecreased by 11 percent. The

net result is that the rational-ized system is rz percent l_ess

costly than the existing system.

Ad-apting the sÍmul_ation mod,el to farmerts revealed

preference for d-elivery points led to d.iffereni quantitative
concl-usions. lhe cost of the system to the farmer was l.9.zg

cents per bushel" After rationalizati'on average one-way

distance to elevator increased. from 6.6 miles to ff.T miles
with average collection costs lncreasing 48 percent from

their pre-rationatj-zation l_evel- of Z.B9 cents per busheJ-.
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El-evator operating costs declined from 7.97 cents per bushel

before rationalization to 4"80 cents per bushel_ fol_l_owing

ratj-onalj-zatj-on. und-er the revealed- preference condition,
the cost in resources utilized feJ.l- more than 4 cents per

bushel-, from 33.95 cents to 29.92 cents per bushel as a
result of rail line rationalj-zatj-on, a savings of L2 percent.

0n the other hand, if handling and_ rail_ rates remain the

same after rational-izati-on as before rationalization,
Boissevain farmers wil-l experience a seven percent increase

in their aggregate grain collecti-on, handling and d_j-stri-

bution costs.

A second. set of simulations was performed in an

attempt to measure the impact of elevator company rational-
ization. Four d.elivery poì-nts were cl-osed fol_l-owj_ng the crop

year f970-71- not as a result of rail- l-i-ne aband.onment but as

a result of closures by elevator companies. Using t97O-7I

data, the I97L-72 elevator system was simulated. Adopting

the minimum cost/d-istance assumption, the effect on col-lection
costs was mj-nimal, yield.ing an j-ncrease of o.o4 cents per

bushel-.

Col-leetion eosts hrere estimated after simulating a

variety of changes in the coll-ection proced.ure. The simul-ated

changes invol-ved a basic swlteh in col-l-ection technique from

farmer-owned and operated. trucks to custom trucking. ft was

determined that if all farmers who owned and operated a truck
that was l-ess than or equal to 61000 pounds gross vehj-cl-e
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\¡/eight were to switch to the custom hauling of their grain,

the average collection cost und.er the existing system ',voul-d"

decl-ine from 2.89 cents per bushel to 2.6L cents per bushel.

Si-nilarly, if the custom trucking of grain was substituted-

for the col-lection of grain by trucks that !üere less than or

equal to 9r000 pounds gross vehicle weight, average col-l-ection

costs were estimated. to be 2.3L cents per bushel. Substitution

of custom trucks for farm trucks older than L952 yield-ed. an

average cost per bushel of 2.75 cents. The average col-l-ection

cost per bushel- was 2.77 cents once custom trucks r¡/ere sub-

stituted for farm trucks required to travel more than l-2 niles
to the nearest elevator. The fifth eollection procedural-

change, the substitution of custom trucks for farm trucks

where farmer deliveries were 21000 bushels or less, was the

l-owest of all changes simulated., I.92 cents per bushel. All
five changes in coll-ection procedures resul-ted in lower

average col-lecti-on costs than the existing col-l-ection pro-

cedure following rail l-ine rationalj-zation.
The model- was further modj-fied. to conslder the locating

of new el-evators" That is, the existi-ng system was ignored

and. onJ-y the collection cost suitability of alternative
l-ocations measured. It was d-etermined that the Boissevain

area could. support at least three of the Grains Groups high

throughput elevators, After eval-uating eight al-ternative

deli-very point combinations, it was d-etermined that the

combination Del-oraine-Me1ita-Souris would minimize the costs
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of coll-ection. This combination also minimized_ the average

d.riving distance for Boissevain farmers, requiring an average

one-way haul for Boissevain farmers of 17"08 mil-es, The

estimated- average col-l-eetion cost for this high throughput

elevator system was 5.68 cents per bushel. The optinal
l-ocation for an inl-and- terminal-, 1n terms of minimizíng

col-lection costs, was Med.ora. Average one-way d-j_stance to

Med.ora for Boissevain farmers was estimated- to be 28"03

mi-l-es, yield.ing an average col-lection cost of 8.65 cents per

bushel-.

To test the effectiveness of the minimum cost/distanee

assumption and. the reveal-ed. preference assumption as simu-

lators of the real world, coeffici-ents of correl-ation were

estimated. for three critical- parameters of the system. The

CHAD model under the revealed. preference assumption proved to

be very accurate j-n simulating the parameters of the real
worl-d. Coefficients of correlation of 0,99 were real-ized for
two of the parameters, number of farmers del-ivering to each

delivery point and number of bushels hand.l-ed. at each delivery
point. The rel-ationship between handling-to-capacity ratios
at each d-eli-very point for reveal-ed preference and the real
lrrorld yield.ed a coefficient of correl-ation of 0"94. hlith

the exception of the hand.ling-to-capacity parametero the

assumption of minimum eost/distanee presented statistically
reasonabl-e estimates of their respective real- worl-d parameters"

The coefficient of correlation between the minimirm eost/d.istance
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assumption and the real- viorld for number of farmers

delivering to each d-elivery point was O.79 and for number of
bushel-s handled at each d.elivery point 0.77. Hourever, it ivas

recognized. that consid-erable cautj-on must be exercised in
interpreting these results in that coefficients of correlation
tell only part of the story and tend to obscure true relation-
ships.

The final- simulation presented in the text involved

increasing the volume of bushel-s coJ_lected, handl-ed. and

distributed. within and from the Boissevain area. As a result
of increasing the bushel- vol-rrme 35 percent (from 8.4 rnillion
to II.3 million), average col-lection costs d.ecl1ned from

2.89 cents per bushel to 2.79 cents per bushel. The effect
on average country el-evator operating costs was more

significant" fLrese fel]- by more than 1.5 cents from 7.97

cents per bushel- at the 8.4 míl-lion bushel- volume to 6.45

cents per bushel for the rr"3 mill-ion bushel vol-ume. As rail
l-ines r^/ere simul-ated out of the system, the difference between

col]ection and. operating costs at the 8.4 nil-lion bushel-

volume versus the IL.j mil_lion bushel volume widened. The

indication is that the higher the bushel vol-ume the slower

the rises in average collection costs per bushel_ and_ the

faster the fa]l in average operating costs per bushel- as rail
l-ine rationalízation proceeds. This trend- coul-d" continue

until existlng elevator structures coul-d no longer hand.l-e

add.itional grain d,el-iveries without consid.erable re-investment
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in plant.

CONCIUSIONS AND PO],TCY IMPIICATIONS

lühat are the implicatj-ons of rational-izati-on to the

various participants in the system? That is, who will likely
benefit from grain transportation rational-J-zation and by how

much and at whose expense? It is recognized that the resul-ts

of the various simul-atlons presented in the previous chapter

and- the CHAD rationalizatj-on model itself could be used to

both substantiate and attack various opi-nions and biases"

Some of the more obvious conclusions and implications gener-

ated by the CHAD simulation mod.el are presented in the

remaind-er of this section of the chapter"

Concl-usions and- Implieationg for Farmers

All participants in the system as well- as governments

wil-l have to d-ecide whether the costs and benefits of grain

transportation rationali'zation are to be measured" in terms of

resources util-ized. or d.irect costs to the farmer. Some wil-l-

argue that the cost i-n resources utilized is the only

legitimate criterion in measuri-ng the potential- benefits of

ratj-onal- ization while others will assìlme that hand.ling and

rail rates wil-l- be rrnaffected by rationa1i-zation while

col-l-ection costs wil-l certainly rise with the net effect of

d.ecreaslng on-farm grai-n prices, Others wil-l- recognize the

interd.epend.ence between farmers, elevator companies and
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raill¡/ays and real-ize that the critical issue is the fi-nanci-al-

health of the system as a'uvhole"

The results of sinul-ating CHAD system I97O-7I by

reveal-ed. preference assumption for an 8.4 mil-l-ion bushel .

vol-ume indi-eate that rail l-ine rationalization will- cause

the system to utilize approximately #l=Ar000 less resources

than it is currentl-y using. By rationalizing the grain l

collectÍon, handling and distribution system in the

Boissevain area, the railways will- save about $2OO'O00 and :

e1evator companies #2651000. To real-ize this saving, farmers

will- be required to travel, on the average t àf add-itiona1

5.1- miles to their el-evator and- incur an add.itÍonal- $1151000

j-n col-l-ection costs. In terms of resources util-ized-, in

aggregate the benefits of rationa!ízatíon far out-weigh the

costs of rationalization. The Grains Group contended. that

the least costly system in the long-run woul-d be the inland

terminal system. To aehieve these long-run benefits, farmers 
.

1n the Boissevain region, on the average, will be obliged. to

travel- 28 niles to their inland terminal- at an ad.d.itional-

aggregate cost of cl-ose to half-a-nillion doll-ars. If
hand.l-ing and storage rates and- rail- rates are adjusted to

refl-ect fu1l- costs, the Boissevain farmer wil-l- pay l-1.5 cents 
;

per bushel to the elevator company for the handling and.

storage of his grain and L4.2 cents per bushel to the railway

for transporting his grain by unit train to Thrrnder Bay.

These figures should be compared. to the current cost of the :
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system to the Boissevain farmer of 2.89 cents per bushel

collection, 5.75 cents per bushel handl-ing and roughly 9.65

cents per bushel distribution.
Farmers generally recognize but seld.om ad.mit, that

hand.ling rates d.o not cover hand,ling costs and- that rail-

rates d.o not cover rail costs on light d.ensity branch lines"

Elevator and. railway companies are forced. to use cross-

subsid.ization within their operations to maintain their
services to the grain farmer. El-evator operating costs of

handling a bushel of grain in the Boissevain region in I97O-71

was estimated to be 7.97 cents per bushel. The handling rate

charged- to farmers, on the other hand, was 5.75 cents per

bushel. Excfuding storage relrenue, elevator companies on

the average lost 2"?2 eents per bushel- handled-. Railway

companies suggest that Crows Nest Pass rates represent only

+O percent of rail- costs. The question that farmers must ask

themsel-ves is how long can el-evator and. rail¡ray conpanies

continue to incur such losses without one or a combination of

the following occurrÍng: (1) public interference caused. by

the necessity to grant large subsidies; (2) assuming the

system is granted subsid,j-es to offset losses, Ít may be just

a matter of time before the question of direct and. total
public ownership of the system is ralsed; (3) deterioration

of elevator and rail services, perhaps impairing Canadars

ability to compete in world markets; and (4) ad.d.itional

grain companÍes selling out their country el-evator operations"
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There is considerabl-e question whether any of these

occurrences v¡oul-d- be in the interest of Prairie farmers.

Grain handling and. transportation rationaLizatíon is presented.

as an alternaiive to these measures!

The expected" life of a farm truckr or any motor

vehicle for that matter, is highly depend.ent on annual truck

mileage; the higher the annual- mileage the shorter the

economic l-ife of the truck, Trips to the elevator 1n making

grai-n deli-verj-es form approximately 15 percent of a farm

truckts annual mileage. As d-elivery points are ratj-onalizeð.

out of the col-l-ection system, distances to al-ternate delivery

points increase" Thereforen d-ue to rational-ízatíon, annual

farm truck mileage can be expected to increase margÍnall-y,

d-ecreasing the life of the average farrn truck. That is, farm

trucks will d-epreciate faster as a result of grain trans-

portation rational-i-zation "

In add-ition, certainly one of the d.eciding factors in

purchasing a farm truck, is the d"elivery requirements of the

existing system. One of these requirements is one-way

d.istance to the elevator. The average one-u/ay distance to

el-evator of 6.6 miles contributes to the explanation as to

why close to 50 percent of the farm trucks in the Boissevain

region are less than 9r000 pound.s gross vehicle weight'

Und.er a rational-ized collection system where one-way distance

may be as high as 28 to 50 miles, many of these sma]l- trucks,

regard.less of age or cond.ition, may be totally impractical
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as a means of grain d-elivery" A farmer v¡ho prefers to make

his d.el-iveries with his own truck but find"s that the truck he

currently o\^ins is nov¡ insufficient for this purpose has no

al ternative but to purchase a suitab]e truck. Hov;ever, there

is consi-d.erable d.oubt as to whether thi s occurrence shoul-d be

an assignable cost to grain transportation rationalizatíon.

That is, there is reason to bel-ieve that any necessary

coll-ection technique ad.justments are long overd.ue and- v¿ould

occur with or without rationalizatj-on.
Previous simulations ind-icated that the custom trucking

of grain may be an important and profitable alternative to the

transporting of grain by farmer-ovmed and- operated. trucks.

The custom hauler could be a very significant factor in the

efficient organízation and operation of a rationalized grain

col-l-ectj-on system. Tt l'¡as further ind.icated that close to

l-r000 farmers coul-d. be users of the custom trucking service

during and. after rationalízatíorr,111 Rationalization may

provide the impetus to foster the d-evelopment of a nev¿ mod-al-

industry in the Boissevain region. If this should- prove to

be the case, some interesting policy implications arise " For

example, some policies may be required to 1egaIly d.ifferentiate
the custom trucker and his obligations from those of the

111_***Includ.es those farmers originally using custom
trucking plus farmers who typically deliver 2r000 bushels or
I oac
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ind.ivid.u-al farmer and commercj-al- trucker in terms of regulation.

Conclusions and. Implications for Grain Companj-es

Rational-ization in the Boissevain region could reduce

the number of delivery points from 31- to B. As a resul-t of

del-iveries being highly concentrated at these several- points,

the competltive environment among el-evator companies will
likely change. Shoul-d rail lÍne rational-ization proceed as

d.epicted earlier, ir terms of the ni.¡mber of units remaining,

the competitive positi-on of United Grain Growers should.

improve while that of Manitoba Pool elevators deterj-orate.Ll-z

At si-x of these eight deli-very points there would be a

d"uopoly. hrith a predominantly duopoly market structure and

with grain deliveries and- therefore revenues being so highly
concentrated, it may be expected- that el-evator companies

could- have a change in their competitive attitudes toward

each other.

The burden of proof is largely on elevator companies

as to whether existing facilities can be used to form the

grain hand.ling system of the future. ff the use of existing
facilities is considered the best alternative by el-evator

companies, some degree of cooperation with the railways may

be desirable if the railways and- the grain industry are to
take advantage of the unit train technology.

lf2Mar,.itoba Pool Elevators would. stil-l- control- 50
percent of available capacity.
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It is a common a]Ìegation in the grain handling

ind-ustry that rates charged" to farmers for the hand.ling

servj-ce provid-ed by the elevator companies d.o not cover the

ful-l- costs of handl-ing. It is also quite frequently alleged.

that the revenue recej-ved from storage and port terminal

operation subsidizes the losses incurred- in handl-ing.

The charge for storing in crop year f9?0-?l was L/lO

of a eent per bushel per d-ay or a cent per bushel per month.

Storage revenue, of course, is highly dependent upon avail-able

elevator capacity. Rationalízation will reduce aggregate

elevator capacity in the Soissevai-n region by over 50 percent

indicating that, to a significant d.egreen the ability of

el-evator companies to cross-sllbsidize handling rates with

storage rates wil-l- weaken. Ilowever, previ-ous simulations

have j-ndicated. that rational-ization wil-l be very effectj-ve in

reducing average operati-ng costs. It has been demonstrated

that during the l-atter stages of raj-l rational-ízation

elevator operating costs could fall- below hand.ling rates,

The Canadian Grain Commission and. the Canad"Ían Wheat Board

must be prepared- to consid.er and explain the effect of

rationalization on hand.ling and. storage rates. Perhaps the

best policy that coul-d. be adopted. by the Canadian Grain

Commissionr the Canadian Wheat Board- and the el-evator

companies is to open their books and. negotiations d.uring the

period. when rail- l1nes are being aband-oned..
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Concl-usions and fmplications for Rail-ways

Just as the rallvrays once insisted d-uring the

MacPherson Royal Commission that farrners cannot have both

branch lines and- Crov¡s Nest Pass rates, the railways cannot

expect farmers to pay the costs of rail plant rational-izatl-on

and" ful-l--cost rail- rates. That is, grain transportation

rationalization should. make the argr.ments concerning the

non-compensatory aspect of the Crows Nest Pass rates J-argely

a d-ead" issue for at least several years. Rail plant rational-

ization is a compromise and. it should be expli-citly stated-

as such by all concerned. parti-es.

If rail rationalízati-on proceeds as envisioned in

this study and the Grains Group stud.y, the Canadian Pacific

will- be the only railway servicing the Boissevaj-n area. That

is, rational-izatÍon very likely coul-d. create a regional

monopoly for a railway. tr'trhi1e railway monopolies are not

uncoûrmorÌ on the Canadian Prairies, this situation does place

a great deal- of responsi-bility on one company.

Rationalization at the regional l-evel as opposed to

the Prairie level- has implicatj-ons for the railways as wel-l"

Railways woul-d. simply not rationalize their rail netluork in

one regi.on wi-thout considering the effects and influences of

their rai] lines in adjacent regions. These interregional-

relationships have effects on estimates of rail- cost savings

from rational-izatio'n in that full- cost savings from abandoning

a particular raÍl- line lvhich extends into adjacent regions are

not recognized..
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Social- Inplications
A.s yet untouched are the social implications of grain

transportation rationalization and their potential effects on

policy ¡nod"ification and. formulation. One of the most

important social- implications concerns the effect of

rationali-zat:ion on employrnent in the elevator and railway

ind.ustries. No estimate has yet been made regard-ing this

cost of rational-ization. Rational-ízation in the Boissevain

area could reduce the mmber of elevators from 53 to 17 with

the sane effect on elevator managers. trVhj-le the remaining

el-evators wil-l certainl-y absorb some of this dispÌacement by

turning their units into 2 or even 3 man operationsr many

wil-l have to seek jobs elsewhere. As the ra1] plant is

reduced through rationalizatíon, railway companies may find

it desirabl-e to retire, without replacement, railway operati-on

and maintenance personnel. Their respeetive head-office

emplo¡rment, in add-ition, could be affected-.

fmplications for the Grains Group Report

The results as well as the approach of the Graj-ns

Group d-iffer from those of the CHAD simulation mod.eJ, While

the BO inland. terminal scheme may well be the Jeast-cost

most efficient grain handling and transportation system of

the future, the real- problems are going to be encountered in

the movement toward- that system. In this sense the CHAD

simulation mod.el can serve as a complement rather than a
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substitute for the Grains Group approach and anal-ysis.

The differences Ín results generated through the

application of CHAD and those derived from the Grains Group

analysisr oâX well- imply that the Boissevain regi-on is not in
al-l cases a representative sample of the Prairies. ff the

Grains Group is ilrightrr for the Prairies and- if CHAD is
rrrightrt for the Boissevain regi-on of Manitoba, a number of

implications carbe d.rawn regarding Prai-rÍe and- regional

rationali-zati-on proced-ures. Rational-ízing at the macro or

PraÍrie l-evel- may very likely und-er as wel-l as over estimate

the effects of rationalízation occuruing at certaj-n micro

or regi-onal level-s. In ad.dition, one cannot drarv general-

izations about Prairie effects from an analysis d-epicting

regional effects. In other words, a great d.eal- of caution

must be exercised if suggested. rational-izatj-on procedures are

to be applied- deductively (from PrairÍe to region) or

inductively (region to Praíri-es).

Conclusions and Implications for Regional Rationalization
Proced-ures

A significant problem to be encorrntered in grain

transportation rational-ization concerns the kind_ of atter-
natives that can be presented- to encourage the participation
and cooperation of all participants and organlzations which

comprise the system.

A rationalized system with hand.ling and. rail- rates
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remaining constant and with farmers maintaj-ning pre-

ratj-onal-J-zat:.on coll-ectj-on proced"ures, wil-l- be more costly
to the farmer than the existing unrationalized system. There

is, therefore, no d-irect cost incentive for farmers to

willingly yield, to the rationalizatÍon of the existing system

l-et al-one plan for a completely new system for the 1990rs.

However, the various simul-ations performed. in this study

suggest a procedure of rationalization which may provide the

necessary cost incentive.

Including the existing system, the rational-ízat,;on

procedure contains nine steps" This procedure relates to
CHAD system L)]O-]L, revealed preference assumption, for
the 8.4 mil-l-ion bushel- volume. The first step in recognizing

the system as it exists orr in other word.s, rrwhere we are.rr

The cost of this system to the farmer is 18.29 cents per

bushel (taute XI,).1f3 The eost in resources utilized by the

system is 33.95 cents per bushel (tante XII). The second

step in the rationalization procedure is to provide custom

trucking to all farmers who dellver 2000 bushels or l-ess.

This decreases coll-ection costs by 0"97 cents per bushel.

Steps three through seven j-nvol-ve the aband-onment of rail
l-j-nes in the folJ-owing order: (1) ttBelleviev/rrt

(Z) ttBoissevain, t' (5) ttAlid., tt (+) ttlyletonrr and- ( ¡ ) rrArcofa.rr

At the eighth step the rrHartneyrr l-ine woul-d be aband-oned and

lf5trri" analysis lgnores storage costs and. revenr,Les.
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TAB]-,E XI

A RATIONAIIZATION PROCEDURE:
ITS COST TO TiÌE FARIVßR

(Cents per Bushel)

Procedural
Step

Col-l-ection Handling Distribution Total
Costs Costs Costs Costs

l-

2
'z)
4

5

6

7

8

9

2.gg
r.92
r.g2
1.99
1.97
2 "20
2.8+
3.LO
7C1
).LL

5.75
5,75
5.75
5.75
5.75
tr ttr

5.75
4.80
4.40

9.65
9.65
9.66
9.66
9.66
9.66
9.66
9.61
9.65

l.8.29
17 "32
]-7.33
l-7.79
L7.38
L7 .6I
LB "25
17,5L
17.24
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TABIE XII

A RATIONAT¡]ZATION PROCEDURE :
ITS COST IN RXSOURCES

(Cents per Bushel)

Procedural
Step

Co]-lection
Costs

Hand.ling
Costs

Distribution Total-
Costs Costs

I
2

3

+

5

6

7

o

9

2.Bg
't ot¿c)L

L.92
1. 98

L.g7
2.20
2.94
3.ro
3.21

7.97
7.97
7.89
7.6r
7.+O
6.L+
5.Bo
4. B0

+.40

27.O9

23.O9

23.09
23.o2
22.95
22.40
2r.65
20.85
20.97

73.95
32 "98
32.90
52.6r
32.32
3Q.7 4

30.29
28.75
28.48
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handling rates adjusted down to el-evator operating costs.

The ninth step completes the rational-ization proced-ure with
the closing down of al-l- el-evators on the remaining rail
l-ines whj-ch are less than l-00r000 bushel_ capacity. Rail
rates throughout the procedure remain the sa,:ne. The end

result is that the ratj-onalized system now costs l_ess than

the pre-rationalized system. Farmers in the aggregate save

a littl-e more than a eent a bushel. Elevator compani_es are

covering total- operating costs with handling ""t"*rr".ff4
The railways, while still being hel-d to Crows Nest Pass

rates, red-uce their costs by 2"22 cents per bushel. In

aggregate, the rationall-zed. system as suggested red,uces

collection, handling and d.istribution costs in the Boissevain

region by approximately $lOOr0O0.

The next logical step would be to ratj_onalize d.irectly

to the high throughput or inl-and terminal system. The

question must be asked at this stage, however, whether it is
reaIly necessary. If the rational-i-zed system depicted at the

end of the rational-izatíon procedure is capable of col_l_ecting,

handling and distributing the grain production of the

Boissevain regi-on at minimum cost in resources, certainly it
shoul-d. be given the opportunity to do so. The ad-ditional

investment required. to mod.ernize the elevators remainJ_ng

lf4Op"=rting costs actually cover the combined costs of
hand.ling and storage, Therefore, any revenue received from
storage is pure profit.
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after rationalization must be compared. to the investment

required in constructing new el-evators.

T'/hat will- the grain collecti-on, handling and. distri-
bution system in the Boissevain area look like after
rational-ization? If the sane procedural steps are taken as

were descri-bed earlier, the rational-ized system wil-l be

composed of ej-ght delj-very points and. l-7 elevators with

combined- capaeity of 216661800 bushels (taUte XLII), All of

the remaining points are competitive points with the

exception of Napinka. The only elevator company not

represented- in the rationalized, system that v¡as represented

in the pre-rati-onalized system is Parrish and. Hiembecker

which presently o\^rns a very smal-l- elevator in the town of

Boissevain. Before rationalization, Manitoba Pool- El-evators

owned 65 pereent of the elevators and 58 percent of the

capacity avail-able in the Boissevain regi-on. After rational-
ization Manitoba Pool- El-evators woul-d own 47 percent of the

el-evators and 49 percent of the capacity. Unj-ted Grain

Growers would. increase its percentage of ownership from 22

percent to 35 percent and its share of system capacity from

26 percent to JJ percent. N. M. Paterson and- Sons, prior to

rational-j-zation own l-0 percent of the elevators in the

Boissevain region and. 13 percent of the systemt s el-evator

capacity. If rationali-zation shoul-d proceed as envisioned

earlier, N, M. Paterson and Sons will own 2 of the L7

el-evators representing 11 percent of area capacity. One



2]-7

TABIE XT-,II

ÐEIIVERY POINTS REMAINING AFTER RAÎIONAITZAT]ON

Delivery
Point

Capacity of Ownership of
Elevator El-evator

Number of
Rail Cars That
Can Be Shunted
at One Time

Boissevain
ll

ï
Del-oraine

ll

ll

Hartney
ll

Med ora
It

Mel-ita
It

Napinka
Pierson

lt

SourÍs
n

22B r 600

L53 1500
t_40, ooo

r52r600
ff7,900
105,000
111,400
l_55,000
r77,2OO

t11,000
L24 rOOO

t_l-9,000
r2o r5oo
L72,5OO

t2B,000
210,600
32O,OOO

MPE

NI/PS

UGG

MPE

FGA

UGG

MPE

UGG

MPE

U l.l'\r

MPE

UGG

MPE

MPE

N}iPS

MPE

UGG

6

+

7

o

5

+

5

t6
9

9

9

T5

9

6

6

12

a-*fn the spring of 1972 Fed.eral- Grain sold out to
Manitoba Pool- Elevators.
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could. conclude therefore, that rational-ization would. create

a more competitive environment for elevator companies.

ThÍs rationalízeð. system was simulaied using CHAD

system L97O-7L, revealed preference assumption, for an 8.4

mil-l-ion bushel volume. ff al-l farmers who deliver 2r000

bushel-s or less $/ere to use custom hauling in ad-dition to

those alread-y usJ-ng cu.stom hauling, a total of 948 farmers

would- require the custom trucking service. As a result, a

total- of I,B mill-ion bushels would be delivered, to el-evators

by custom truck. This would resul-t in an average collection

cost of 3.21 cents per bushel. Average country elevator

operating cost for the rationalized, system is +"40 cents per

bushel. Due to rationa]ízation, the d-elivery point reflect-

ing the lowest average operating cost is Melita at 5.44 cents

per bushel (talte XIIII). The point with the highest

hand.ling-to-capacity ratio is Pierson where l-.5 nil-l-ion

bushel-s are hand"led" through an aggregate d.eli-very point

capacity of 5OO,5OO bushel-s. The hand.ling-to-capacity ratio

is a good- indication of the degree of stress placed on any

particular elevator. Again, only a d.etailed appraisal of

the potential of each elevator at each of these d.elivery

points v¡ill- tel-l whether or not these existing structures

can rvithstand the ind.icated stress. These handling-to-

capacity ratios are not uncommonly high for main rail line

el-evators and. d.elivery polnts" Given the projected vol-umes

to be hand.led. at each d-elivery point, ad-d.itional investment
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TABTE XI]II
DEITVERY POINT HANDIING-TO-CAPACITY RATTO, BUSHEIS

HANDI,ED AND AVERAGE HÁNDIING COSTS

-.--Delivery Point Handling-to-
" Capacity Ratio

Delivery point
Bushels Average Hand,ling
Hand"led Cost

( Cents/¡ushel_ )

Boissevain
Del-oraine
Hartney
Med.ora

Mel-ita
Napinka
Pierson
Souris

2.9
2.+
ta

1.r
5.0

5.r
),

lr 4B2 r576
9O5,BB7

773,Bgg
952,t94

rr2o5 r632
4OLrO32

rr5r7 1657
1r140r815

+.84
5.25
4"+5
+.67
3 "44
+.55
3 "92
4.56
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wil-l- likely be required- in extend.ing rail sidings so that
more rail cars can be loaded- at olle time (taUte XLII).

Another factor which wil-1 likely infl-uence the

potential suitabil-ity of existing el-evators to form the

system of the future is the queuing problem. But as can be

seen in Tabl-e XLIV, the location of the remaining delivery
poi-nts results in a rather even d-istribution of both farmers

and bushels. V,lhile some adaptation wil-l certai-nly be

required, especlally at Melita and Pierson, the queuing

problem, if there is one, shoul-d not be a constraint.

In conclusion, the simul-ation mod.el- developed- and

applied in this stud-y can be used- as a stimul-ant in grain

transportation rationalLzation" The CHAD sinul-ation model

can be used to both determine rrrr¡here we should- gorr and. rrhow

we should get there.rr And- finaffy, it provides a basic

framework upon which railways, elevator companies, farmer

groups and- ind-ividual- farmers can build. and sophisticate

accordj-ng to their particular needs and expertise.

As emphasized throughout this study, the CHAD simula-

tion mod.el- can be used- to its best advantage as a decision-

maki-ng aid and a negotiatj-on tool-. It is firmly bel-ieved"

that grain transportation rationalization is a d-esirabl-e

goal, but with equal vigor, it is believed that rational-iza-

tion will likely be exceed-ingly slow and painful- unless all

partícipants in the system are provid"ed with the means to

participate actively in the formufatj-on and evaluation of
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the alternatives.

IIT.{ITATIONS OF THE STUDY

!,ihen simulating a system, one attempts to minimize the

use of assumptions and" simplifications. But when that system

is as complex as the grain collecti-on, handling and. d.istribu-

tion system j-n vüestern Canad"a, compromises must be mad.e , at

least during the first attenpt at the simul-ation. For examplen

the study abstracts from the effects of the quota system on

collection, hand-ling and distribution costs. In ad"d-ition to

this institutional abstraction, the study d.oes contain a number

of recognizable l-imitations and, as more of a challenge to

future researchers than an apology, they are brought to light

here.

Perhaps the most damaging limitations of the stud-y

concern the method-s ad.opted. in estimating average country

elevator operating and- rail costs. Average operating costs

were estimated by d.elivery point rather than ind-ivid-ual

el-evators. Basically, the method, as explained earlier,

invol-ved. d-ivid.ing the aggregate el-evator capacÍty at the

d"elivery point by the number of el-evators at the d.elivery

point thus yield.ing an average e'l evator capaci-ty at the

delivery point. lhe appropriate size strata hand"ling cost

equation was then selected.. Aggregate bushel d-el-j-veri-es to

the d-elivery point were then d-ivid-ed by the number of

elevators at the d-elivery point yield"ing an average bushel
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hand.l-ed. for each elevator. This average bushel handfe lvas

then inserted into the handling cost equation resulting j-n an

average operating cosi per bushel for the delivery point.
This average operating cost per bushel_ was multiplied. by total
delivery point handlings to get total handting costs for the

delivery point. rdeally, one would l-ike to know exactly which

elevator got which bushel. The stud"y was entirely dependent

upon the Grains Group for estimates of rail- costs. And, regret-
fully, the Grains Group, in turn, v,Ías entirely d.ependent on the

railways.

Another limiiation of the stud.y sternmed. from a limita-
tion of the data. As explained. in an earl-ier section of the

stud.y, the d,ata on farmer deliveries did- not include non-

\,üreat Board grains. ltlhil-e this data limitation $¡as partially
offset by a simulaiion, some degree of error was undoubted_ly

committed by the use of necessary assumptions.

Along this sane line, it was d.eemed. expedient to assume

all grains homogeneous in terms of weight and vorume. The

effects of this simplification would show-up in all- three of
the subsystems of coll-ectj-on, handling and. distributÍon. For

example, on the collectj-on side, with oats being lighter in
weight than lvheat or barley, the costs of transporting a bushel

of oats v¿oul-d" be l-ess than the cost of transporting a bushel of
e.9., vrheat. 0n the handling side, it was assumed the hand-ling

rate of 5.75 cents per bushel for r,vheat and" barl-ey applied to
the handling of all- grain. The handling rate for oats of



224

course is +"5O cents per bushel. In converting rail- rates

from hund.red--weight to bushel equivalents it was assumed each

bushel of grain weighed 55 pound-s. This average may be low for

wheat but high for oats.

The farm truck equation vras d.eveloped. using the same

data base as v¡as used" in the Tyrchniewiez et al-., stud.y"

Unlike the Tyrchniewícz study, only four varj-ables could- be

used. in estimatÍng the average cost of collecting grain by

farm truck. The Tyrchniewicz g[ 4., stud"y revealed that

the variable annual truck mileage was a very signÍficant

varj-able affecting average cost per bushel. As no information

could be obtained" regard"ing this variable for Boissevain

farmers, it had- to be exclud.ed. As a result, some valuable

pred-ictive power !,ras lost. To an even more significant

degree, these same limitations apply to the custom trucking

equation. There is a further limitation to the custom

-brucking equation, The variables, annual truck mileage and"

one-v¡ay d-istance to el-evator are obviousl-y highly interrel-ated-

and- both were includ-ed- in the equation, yet onÌy one, one-vray

d-istance, v/as varied.. One would- expect, .9g!.949. @,Þ,
that if one-vray distance is changed-, annual- truck mileage

must change. Yet, even with these l-imiiations, the two

truck cost equatíons proved to be rather good estimators.

It r.^¡ould have been better of course to know the character-

istj-cs of the custom truck actually hired by each farmer.

Ad.option of the minimum cost,/d.istance assumption is
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necessary d-uring rail line aband.onment simul-ations as the

means of red.irecting farmers v¡ho, due to rationaLtzatíon,
find. their preferred. d.eli-very point cfosed.. For a more

accuraie apprai-sal of the effects of ratj-onalizatíon it r,.¡ould

be beneficial to know each farmerrs second., third and even

fourth preferred choice.

The tine period used- in estimating collection costs

was 1967-68, hand-ling costs 1968-69, and. grain d"eliveries

applied to the period- I97O-7L. Ideally, all cost estj-mates

should" have been derj-ved- for the sa;ne time period and applied.

d.uring that safie time period.. That is, all- data used. in the

analyses should pertain to the salne period of tirne. lfhil-e

the basic structure of the col-l-ection and- handling functions

are believed. not to have changed- from 1967-68 to L96B-69

significantly, an inflation factor might have been appropriate.

Graj-n transportatj-on rationalj-zatíon in ad-dition to

having a pecuniary impact, has institutional impacts and

implications. These effects and- resul-tant ramif ications trere

not d.ealt with in any great depth. For example, r,vhile dis-
cussed in this stud.y, the impact of rationali.zatíon on the

country elevator market structure in terms of the changing

competitive positions of elevator firms, deserves special

emphasis and- attention"
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SUGGESTIO}TS }'OR FURTHER RESEARCH

The simulation model- presented in this study is a

basj-c framev¡ork. It is wel-l- recognized- that further sophis-

tication of this basic framework is necessary and desirable.

Further, it j-s sincerel-y hoped. that indivj-d-ual-s and groups

with the expertise in the areas of col-l-ecting, handling and-

d,istributing graj-n v¡oul-d apply their tal-ents toward. this
further sophistication thus creating a more real-istic and-

therefore effective sj-mulation of grain transportation

rat i onal j-zatj-on.

As emphasized. in this study, grain transportation is
a social-, political and economi-c system. iVhil-e policy and-

institut j-onal restraints were consid.ered, the CHAD simul-ation

model- is economic orientated. This l-eaves open the entire
question of the social costs of grain transportation rational-
izatíon. The aggregate effect of rationalízatíon must includ-e

the costs as well as benefits to rural communities and

municipalitles. I(nowing the social costs of grain transpor-

tation rationalizatrion i,vill- permit a quantitative and perhaps

qualitative comparison to the economic benefits of grain

transportati on rational izatíon.
ÏIhil-e it has been argued in this study that grain

transportatj-on rational-izatíon will- likely take place at the

regional or mj-cro-system level, it v¡oul-d be extremely

beneficial to d-evelop a macro-system símul-ation mod.el of
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grain transportation rational:-zatíon. one of the most

important potential contributions of the macro-system mod_el

rvould. be in Ìong-run policy formulation" one can envision
the macro-system model being used in d-eveloping the basic
guid.eline for the rational-ization of the prairies r,vith the

OHAD micro-system mod-el being used- to test the suggested-

macro-system guidelines at the regional level_.

Rationalízation could red.uce the m.mber of delivery
points by as much as 75 percent. As a resul-t, the structure
of the grain handling ind.ustry wil-l- obviousl-y be affected..

lüith such a high concentration of deliveries among so few

d.elivery points, some si-gni-ficant economies night be gaj_ned_

if el-evator companj-es cooperated at ind-ivid.ual- delivery
points. rt could be economically and physically possibre

to operate two or even three el-evators of d.ifferent ownership

as one unit and perhaps attain the economies of a high

throughput elevator. This raises questions concerning the

inter-plant transportation of grain and. r,¡hat l<ind of
cooperation between el-evator compani-es would. be requj_red.

Perhaps the rationalized hand.ling system v¡ould. neeessitate

a basic change in the type of ownership the hand-ting ind-ustry

should- assume¡ e.gn¡ public ownership, monopoly or d.uopoly

at al-I delivery points. Regardfess of the type of oi,rnership

of elevators after rationalj-zation, addítionar investment

will be required in updating these structures" The magnitud-e
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of this investment and the kind of mod,ifications necessary

will- be critical in cletermining v,rhether or not existing
elevators lvill- f orm the hand-1ing system of the future "

Other potential areas for future research include:

the introduction of the commercial trucking of grain as a
possible al-ternative to railway distribution; a more thorough

probe of grain transportation policy and- an analysis of

these policies as to adaptability and- suitability in formi-ng

the policy environment for a rational-ized- grain transportation

system; and, finally, an analysis of branch line abandonmeni

hearing courtroom procedures and perhaps suggestions as to

hov¡ a grain transportation rationali-zation simul-ation model

may be applied- during these proceedings.
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APPENDIX A

CONCEPTTJA], AND EMPTR]CAI MODEIS IN IOCAT]ON THEORY

Since the turn of the century, there has been an

exponential growth in the vol-ume of literature concerned v,¡ith

conceptual- and empirical model-s in location theory. This

treatment of the literature sÍmp1y reviews and. highlights
some of the more significant contributlons to the evolution
of l-ocation theory.

À German ecou.omist, von Thunen, is generally consi_d_-

ered as the found.er of the school- of location theory.l This

first stepr âs with much ground-breaking analysis, embod_i-ed.

many abstract assumptions. Von Thunen assumed a closed

system restricted to the analysis of the l_ocation of crop

farming given a population distribution. fn addition, he

assumed- that al-l land. within the closed unit was homogeneous

in terms of fertility. Taking an analytical- approach which

l-ater proved not to provid.e an adequate theory, Weber was

the first to attenpt to incorporate wages, raw material_

prices and transport eosts as factors j-nfluencing the choice

for i-nd-ustrial- location.2

auf
1_*J. H. von Thunen, Der esolierte Staat j-n Bezi-ehl:ng

tand everischaft at-r¿ Ñaïñ'nffieffi¡æsffi
-4. Weber, ]lE den Standort der fndustrien, Tubingen,

Afred. ]¡Iebert s Theorv of locatio:1909n (Transl-ated,-ÃF"g@ @ of
Iadustries, Chicago I üãiversit.y õf-ChTcaeo-Press, 1978.Industries, Chicago îffifficfro
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ft was left to Hoover to combine the analytical
lüeberian approach with contemporary economic theory of the

firm./ Hooverts work j-s a cl-assic in partial equilibriun
anal-ysis. Hot,irever, having gone through this initial-
theoretÍcal- barrier, many economists since Hoover have been

pursuing what some consider the Itfi-nal frontj-ertt--the fusion
of general equilibrium anal-ysis and l_ocation theory. The

basic objective was to coordinate the lüalrasian trad,ition in
neocl-assical economic theory with the consideration of
spatial variables. Using market area analysis, losch was

the first to attempt this synthesis of theory"4 Vlhile

recognÍzing loscht s contribution as outstand"ing, T,efeber

comments:

The assumptions on whlch he buil-ds his system involve
a continuous plaín uniformly end_owed. with raw material_s
and with uniformly distributed" population. Transpor-
tation takes prace continuously in al-l- directlons" These
are abstractions that cannot yield. a useful first
approximation. tr\rrthermore, instead of prod.uction
functions, he assìfmes cost rel-ations and. makes the price
of a good d.epend on j-ts d.emand al_one. Freight rates are
assumed- as given. Thus hls frameworlr cannot result ina general equilibrium system in the lVal-rasian sense.5

38. M. Hoover,
Industry, Cambrid-ge:
location of EconomicGffiTãc-94'il

Location Theory and the Shoe and. leather
Activity, New York: McGraw-Hill Book

Â*4. T-.,osch, Die raumliche ord.nung d.er lrlirtschaft. Jena:
G. Fisher, 1944 (rffisffie-ffiãiãiloffi. m"*
Haven : Yale Unj-vers ity Pre ss.-lgn-+T

5_-'I'. Lefeber, 411-oc?tion in Space, Productlon, Iganspor!and. Ind us tr i al L o c at i on, Amslãrdãm:Nõ rh=t -HõTïanffiu¡ 1:I@lGãpãlflffil üT-
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Two years after the translation and publication of
I,oscht s work, rsard d.eveloped. an analytical framework v¡hich

ì^ras a generalizatíon of the Weberian approach synthesized.

with losehr s market area analysis and other rel_ated

theories.6 However, in lefeberrs view, the frontier
remained. intact following Isard-t s atteropt: tt 

þsa=dt =]

analytlcal framework does not yield the relevant walrasian

marginal conditÍons of optimality of production. . . .rr7

Particul-arl-y unsatisfied. with Isard r s treatment of
transportation, lefeber, in l-958, d-eveloped a framework in
which the total output of transport services is rrd.etermined

simultaneously with the spatial pattern of prod-uction and

with the d-istribution of final_ good_s." tr\rrther, ItFor each

such pattern, the total amount of resources and_ quantity of
good-s to be shipped- d,efines the exact quantity of transpor-

tation d-emanded-, which in turn has to be satisfied. by the

total output , i . e . , the supply of transportation. ,,8 In other

word.s, transportation is a separate industry and prod-uces arL

intermediate commodity of space transfer. Recognizing that
transportation is a separate, d.efinable industry much like
any other, T-,efeber incorporated its production process

ItW. Isard-, !9ca!ion and Space-Economy, Cambrid.ge:
The Technology Press of MãssachusêtTs-TnsTiTute of rechnology
and John lliley and Sons, Inc., New York, L956.

7L. lefeber, .9p. g!.
a"rbid., p. l-l-.
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d.irectly into the spatial equilibrium framework, fsard
assumed. that the prod"uct at point of production Ís id.entical
to the product at poj-nt of consumption. rn factr âs lefeber
poÍnts out, when transportation is necessary (when point of
production is not the point of consumption) the transpor-

tation prod-uction process Ís put into operation and consumes

resources. In essencen a product is not a final_ product

u¡rtil it is at a place where it may be consumed. It catl

easily be seen that when prod-uction and, consumption d"o not

take place at the same point in space the rol-e of transpor-
tation is critical"

The treatment of transportation as a separate pro-
duction process represented- a major mod.ification of cl-assical

location theory. fn fact, location analysis and the
rrtransportation problemff became sJrnonJrnous in economic

theory. several of these rel-ated- contributions occurred.

d.uring the early and nidd.le 1950f s. Recognized as the first
major breakthrough in this area is Samuel_sonrs article
depicting a programming mod-el of spatial equilibrium.9
Koopmans and Beckmann, in a later articl-e, concluded that a

general equilibrir.im of plants in space cannot exj-st.l0

9Paul- A. Samuelson, ttspatial price Equilibrir,lm and
linear Programmingrrt Amerigan Ðconomic Rçvrs'.f, Vol_. Xlff ,No. 3, June 1952. 

-

10T. C. Koopmans and Martin Beclcmanïr, ilAssignment
Problems and. the location of Econonic Activities,
Econometrica, Vol. 25, No. 1, January, L957.



2+O

By definition an equilibrium is a cond.ition when once

obtained. there is no incentive or stimul-us to d-eviate from

it. Yet, accordÍng to Koopmans and Beckmann, the conven-

tional price system when applied. to locati-on problems

creates such an instability that rrthere wÍll always be an

i-ncentive for someone to seek a l-ocation other than the one
1the hold-s.rr** Later economists rel-axed- some of Koopmans and-

Beclsnannrs assumptions and were successful in d.emonstrating

that the price system can perform its task as an allocator

of plants in space yielding a stable and optinal locatj-on
T2solutÍon.*- fn reference to techniques used- in solving

space equilibria for the transportatj-on problem, Dorfman,

Samuel-son and. Solow and- Snod-grass and. French have made

significant contrj-but j-ons . 
]J

Since f960, much of the work in l-ocation anal-ysis

has been of a partial equilibrium nature. Even lefeber, the

staunch pursuer of a space general equiJ-ibrium, in the nid-

l-960rs woul-d. state:

11--" . "-*fbid. , p. 69.
:t2--**See l. I-,efeber, 9!. g;f[.

'1 2t/R. Dorfman, P. A. Samuel-son and R. M. Solow, linear
Programming and Economic Anal-ysis, I{cGraw-Hill Book Con¡
ffioff-(ïf5eFsæ-ia11y chapter 5 ; and
Mn M. Snodgrass and C. E. French, rrSimplified. Presentatlon
of Transportation Problem Procedure in lrinear ProgrammingJt
Journal- of Farm Economics, Vol. XXXIX, No. 1, (February
ffi1'îTpñ 4õT1:-
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Such general equilibrium analysis must not be
expected-. . .to yield. meaningful quantitative sol_utions.
The fact that all component units of an economic system
must be consid.ered as potential_ly active over a very
large number of locations, necessarily resul_ts in a
bewj-l-dering number of variabl_es and" equatíons, far
exceeding that of a system which is composed of the
sane number of sectors but in which locational problems
are neglected.f4

Howevern the partial equilibri-um approach in which all_

ind-ustrial- or firm locations and acti-vities are assumed

given save one, proved- exceedingly fruitful_,
The popularity of partial equilibrium location

analysis or industrial location theory has gro\¡rn rapid.ly
si-nce the early l-960ts. It would serve little purpose to
review the volumj-nous work performed. in this area d.uring

the l-ast d.ecade or so. Rather, speci-fic references are

made to several contrj-butions which are particularly
relevant to the mod.el- and analysis presented in the text.

141. lefeber, location and Regional-
Seminary Series 7, CffiT ÞCnãæ-ãã'
Athens, Greece, Lj66, p" l-5.

Plannj-ng, Training
Economic Research,
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CONCEPTUAI A}TD EMPIRTCAI MODELS ]N SYSTEMS ANAT.,YSIS

The systems approach is a method of understanding

and- a means tov¡ard- problem solving. Kuhn has stated. that
rrsystems planning simply reflects mants eternal_ quest to
und.erstand and control hi-s environment in accordance with
his need.s and. ambitions"rrl5 Kuhn and. many others have

applied this philosophy integrating transport planning and

socio-economic developments. rn particularn oTre of these

fiel-d. applications is the Republic of Dahomey 1and" transport
I6study.*- Given present and future population estimates and

prod.uction and. consumption quantities by regionn the
rfDahomey¡t model- was used to determine ind-j-vid.uar commodj-ty

surpluses and d-eficienci-es throughout the corrntry. onee

surplus and defÍcit regions were Íd-entified", an engineering

economic systems analysls was employed- to simulate desirable
present and- future transport demand-s at a minimum true cost

15Til1o E. Kuhn, "New Approaches to Transport and
Research Planningorr rn Proceedings of the coll-oouir:m series
91 Tçan s pgrt at i on, 19 6B4i:9,, ræ, Teffir-Effi s po:--Efr onstudies, university of Manitoba, lüinnipeg, Manitoba, August,
1969 t p. 28 

"

l6Du.ho*uy land- Transport, Report prepared for the
Re Pub I i c-õ"-5'ffi gt 

" 
y, 

_ Th€-eGïfã¿ uat i ons 
- 

De i¡e I o pme n t pr o gramm s,
and the Tnternational- Bank for Reconstruction and Develõpmentn
by N. D. lea and. Associates, ltd", and lamarre Valolsrnternational limitee, Toronto, lvlontreal and. cotonou,
Dahomeyr 1968.
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to soci-ety.

ïlowever, untÍl recently, the systems approach to
solving very complex problems has been most successful_ in
the physical sciences. One need. only mention the system for
landing a man on the moon. rn fact, when a complex system

is purely physical the necessity for a systems approach is
taken for granted. Things become a l-ittle more complex

however in a man-machine system when the human el-ement is
largely unpredictable. rf human behavior is predictable,
€.9., consumers will maximize satÍsfaction and producers

will maximize profits, the systems approach seems an

appropriate tool for the analysis of some social systems,

i.e., economics. tr\rrthermore, to complete the relationship,
a l-ocation d-ecision is but a component of the d-esire of the

entreprenuer to maximize profits. rt therefore seems

appropri-ate that l-ocation theory form at l-east a part of a

system approach to the analysis of physical--economic problems.

That is, problems associated with the collection of resources

and the production and distribution of good-s by people. The

physical-economíe systems analysls seems to cnmbl-e however

v¡hen human behavior is not pred.ietabl-e, i"e., when people do

not make d.ecisions as if they were utilíty and profit naxl-
mizing machines. Rather than d.efining human behavior and

thus pred.etermine consumer-producer d.ecisions, the systems

analysis, perhaps through simulati-on, shoul-d be capable of
enumerating every rel-evant decision that can be mad.e, and.



24.+

should- be able to describe the projected" resul-ts of all-

possi-ble sets of d-ecisions " Through d.ecision simul-ation

all affected decisionmakers would be supplied with all the

informatj-on necessary to enable them to maximize their
values, whatever they may be.

ÏIhil-e the systems approach to problem sol_ving has

been taken for granted" for several years by the physical

and-, to a great extent, biologi-cal- sciences, only recently
has it been recognized as a legitimate method in the analysis

of social problems. Some of the more ambitioi-rs attempts at

applying the systems approach to social- problems includ"e:

pollution control, the stock market, jury modeling, urban

transportation, broad-cast commercials, mílitary conscriptionn

racj-al- integration, la'oor strikes, population planning, law

enforcement, administratj-on of justice, manpov/er and" employ-

ment planning, ed.ucational programs and the achievement of
1.7

world- peace.'' Perhaps the most heroic conceptual appli-
cation of the systems approach is Rabowt s concept of the

society of the future. According to Rabow, ad-option of the

systems approach in solvJ-ng soeieti-es I problems can be

extremely fruitful:

l7Thu=u social- problems are attacked, ãt least
conceptually in: Gerald- Rabov¡. [he Era of the Systen, New
York: Philósophical tibrary, Í"ñ ï969fañã-nffir,ee
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In a self-organizing society, perhaps tuio processes
are basic: those rel-ated to administering the society
toward. some goals, and those related. to d"etermining what
these goals should. be. The better the fulctioni-ng of
the socJ-ety is und-erstood, the more likely it will be
that the goals that are selected- wiJ-l be achieved.
This j-s so both because those goals will- be selected
which are capable of being fulfi11ed., and because the
pri-nciples of administering toward selected goals will-
be better und.erstood., Hence, arlministratj-on will-
become more routj-ne with the perfecti-on of the social
sciences and the systems approachn while greater effort
wil-l be spent on the determination of goals.18

Designing society via the systems approach is but a natural-

extention of the systems method-ol-ogy. Society, regard.less

of how haphazard it may appear, i-s a system and,

A system is an assembly of components that perform
together in an organized manner. A component of a
system may itsel-f be a small-er system, sometimes cal-led-
a subsystem. The systems approach is a method of d-ealing
with complicated- systems, ft consists essentially of
breaking up a systems problem into a number of component
or sub-system problems, which when solved together wil-l
solve the systems problem. The component or sub-system
problems are usually of narror¡/er scope than the overall
systems problem and can be tackl-ed- by personnel- of more
specialized ability. It is thus possible to bring ?Jlrelevant areas of knowl-edge to bear upon a problem.LY

To put what is attempted in this stud.y into perspec-

tive, consider the following system framework:

System: Society

Sub-system: Economy

Sub2-system: Transportation

SubS-system: Agricultural- transportation

f8Gerald Rabow,
-lo-'lb.ie., p. z.

9P" 9Ë', P' +7 '
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_ -/"Sub--system: Grain transportation

Srl5-uy*tem: I¡/estern Canadian grain transportatj-on

^Sub'-system: Reglonal lrlestern Canadj-an grai-n

transportation

The components of the sub6-system would be the collection
of grai-n, the handlíng of grain and. the distributj_on of
grain.
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