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ABSTRACT

TRANSPORTATION OF LIVESTOCK AND LIVESTOCK PRODUCTS IN CANADA:

A DESCRIPTIVE ANALYSIS

by

Henry Rudolph Fast

Transportation is one of the essential marketing
functions performed in the overall marketing of livestock
and livestock products. The Canadian transportation envi-
ronment, particularly since World War II, has undergone sub-
stantial changes which have affected the movement of commodity
freight. The principal goal of this thesis was to examine
what some of these changes have been and how the transporta-
tion of livestock and livestock products has been affected.
Railway and motor trucks are the main carriers of this com-
modity group; although, aviation has steadily been increasing
in importance.

The nature of the study is primarily descriptive and
qualitative, and the treatment is extensive rather than
intensive due to the broadness in scope of the subject matter.

Six main objectives guided the development of the
study. They are as follows:

(1) to review some literature on the theory of trans-

portation economics relevant to the transportation of
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livestock and livestock products;

(2) to investigate in a descriptive way the dis-
tribution of volumes of livestock and livestock products
marketed, between railway and truck and note what changes
have taken place over time;

(3) to examine some aspects of rate making for the
transportation of livestock and livestock products;

(4) to describe the institutional factors affecting
the movement of livestock and livestock products:

(5) to identify recent technological advances for
railway and truck affecting transportation of livestock and
livestock products; and

(6) to attempt to identify likely future changes in
the transportation of livestock and livestock products.

The major finding of the study was that by far the
majority of livestock and livestock products transported in
Canada were shipped by motor truck. For-hire and private
intercity class trucks hauled 90.6 per cent of the total tons
of this commodity group carried by rail and truck in 1965.
Also the proportion of livestock delivered by truck to public
stockyards and packing plants has increased substantially in
the last two decades. On the average for all Canada during
1947-51 about 50 per cent of public stockyard deliveries and

about 60 per cent of packing plant deliveries arrived by

truck; during 1952-56 approximately 75 per cent of stockyard
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deliveries and 70 per cent of packing plant deliveries

arrived by truck; and by 1967 about 90 per cent of all

deliveries to public stockyards and packing plants were
made by truck.

As livestock and livestock truckers made heavy inroads
into traffic of this commodity group, railroads were forced to
issue truck competitive rates in an effort to retain their
share of the traffic. 1In effect, they were forced to place
more emphasis on cost pricing of their services instead of
setting rates by the traditional value of service criterion.
Trucking freight rates more nearly approximated cost of service
pricing although railway rates were often used as a guide for
setting maximum truck rates. Truckers also relied heavily on
the quality of service they were able to provide through
greater flexibility, convenience and speed.

From time to time it has been deemed necessary to extend
financial aid to ease the plight of railways and/or particular
groups of shippers. With the advent of the competitive era
in Canadian transportation, such subsidies took on implications
for inter-modal competition and the railways could no longer
be thought of as the more or less "neutral" link between shipper
and receiver.

Clearly, the relative rates of technological advances among
modes have a direct bearing on the cost and quality of service
advantages one carrier has over another. Some evidence in this

regard is also included in the study.
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CHAPTER I

INTRODUCTION
A. HISTORICAL BACKGROUND OF TRANSPORTATION IN CANADA

Transportation activity in Canada dates back to a
time even before Confederation and it has continued to be a
vital activity to this very day. The geographic expanse of _—
the Dominion has made transportation and communication a
very important, if not at times problematic, element of
national growth and unity. In its preface the MacPherson
Royal Commission on Transportation referred to transporta-
tion as being ". . . of the very fibre of the Canadian
experience. . . ." [72].

Except for the competition of a few inland waterways,
the transportation environment from 1850 till the 1930's
was characterized by the railways enjoying a unique monop-
olistic position in land transportation [72, pp. 2-6]. Al-
ready in the 1930's truckers forced railways to reduce many
of their rates and, as time went on, the railroads had to
compete with motor cars, buses, aviation and pipelines
[2, p. 477]. Naturally, the growth of these other modes

reduced the railways' share of the total amount of traffic

in Canada.



An indication of this trend is shown in Table 1.1

where the railways' share of intercity ton-miles dropped
from a peak of 72 per cent in 1946 to 42 per cent in 1965.
In absolute magnitudes, a few calculations made from the
data in Table 1.1 will show that total intercity ton-miles
performed in Canada increased nearly fourfold between 1938
to 1965, whereas rail intercity ton-miles only increased
about threefold during the same period (i.e. from 27.0 bil-
lion ton-miles in 1938 to 84.4 billion in 1965). The motor
truck share during this time tripled from 3 per cent to 9
per cent which, when coupled with the almost fourfold
increase in total intercity ton-miles, resulted in an abso-
lute increase in truck intercity ton-miles of nearly 12
times (i.e. from 1.6 billion ton-miles in 1938 to 18.1 bil-
lion in 1965).

The reasons for this phenomenal growth in the truck-
ing industry, particularly in connection with livestock and
livestock products transportétion, will become more apparent
throughout the course of the thesis but, basically, the
reasons include more and better roads, technologically
improved trucks, and speed and flexibility of trucking ser-
vices. To be sure, the railways have also made great tech-
nological progress, which has enabled them to provide better
services but truckers still possessed certain advantages

over rail. Truck operators are not confined to a set



TABLE 1.1

Intercity Ton-Miles Performed in Canada by Type of Carrier*

Year < Total Rail Road Water Air 0il TGas
Pipeline Pipeline
(billions) % % % % % %
1938 53 51 3 46 -2 —- -
1946 77 72 5 24 - -— -
1951 105 61 8 30 - 1 -—
1956 145 54 7 27 - 11 -
1961 152 43 11 26 - 14 6
1965 201 42 9 27 - 14 8

8_- Less than one-tenth of 1 per cent or non-existent.

*Source: A.W. Currie, Canadian Transportation Econ-
omics. Toronto: University of Toronto .
Press, 1967. p. 478.

of steel tracks or rigid time schedules. Motor vehicles do
not have the longevity of working life that railway rolling
stock and equipment does and so obsolete highway equipment
can be replaced sooner with new equipment.

The competition between rail and truck has been, and

is, a struggle for traffic, which has had three main effects.

It has deprived the railroads of traffic, it has forced the
railroads to lower rates, and it has brought about a greater
emphasis on the quality of transportation services [2, pp.
477-781.

Livestock and livestock products are among the many

commodities transported by rail and truck and, as such, have
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been affected by these developments in inter-modal competi-
tion. It is the purpose of this thesis to examine the role
of transportation in the overall marketing of livestock and
livestock products from producer to consumer, and to
examine how changes in the transportation environment may

have affected this role.




B. TRANSPORTATION OF LIVESTOCK AND LIVESTOCK PRODUCTS

Importance Within the Livestock Marketing System

In the overall marketing process of moving live
animals from the producer's premises to the final sale of
meat to the consumer, a number of marketing functions are
performed, including buying and selling, transporting,
assembly and storage, standardization and grading, process-
ing, financing, risk taking and disseminating market
information [56, p. 53]. Since place utility is created
when commodities are transported from points where their
economic value is less to points where their economic value
is greater, this study is primarily concerned with the
transporting activity and so it will be singled out for
purposes of analysis.

A diagramatic outline of the livestock marketing
channels and a detailed examination of the transportation

involved at each step will be presented in a later section.

Tmportance to the Carriers of Livestock and Livestock Products

The two principal modes of transportation engaged in
hauling livestock and livestock products are the railways
and motor trucks. Air transport of this commodity group is
small, though not to be overlooked, particularly when view-

ing future developments.



An indication of the distribution in Canada of the

total livestock and livestock products hauled by rail and
truck 1s given in Table 1.2.1 Nearly 90 per cent of the
livestock and livestock products, in terms of weight, was
carried by trucks. To the extent that private urban and
farm class trucks also carry this commodity group, the truck

share is understated.

Of the total revenue tons carried by Canadian rail-
ways, livestock and livestock products make up less than 1
per cent and this proportion has decreased considerably in
the past twenty years as shown in Table 1.3.

Even though secondary industry and, therefore the
volume of manufactured products, has increased greatly over
these years, this class of commodities has remained virtually
constant at about 30 per cent of total revenue freight car-
ried. Manufactured products are generally high-valued,
whereas mine products, which are low-valued, have increased
from 33 per cent to nearly 45 per cent. In other words, the
railways have been unsuccessful in retaining the high-valued,
high revenue earning goods and are still carrying approx-
imately the same proportion of bulk, low-valued goods (i.e.

agricultural products, mine products, and forest products

lthe data in Tables 1.1, 1.2 and 1.4 could not be
brought up to date at the time of writing because of the

No, 53-004.



TABLE 1.2
Total Livestock and Livestock Products Hauled by Rail and
Trucks in Canada¥* ('000 Tons)

Year Rail? Truckb Total % by Rail $ by Truck
1960 1,612 11,529 13,141 12.3 87.7
1961 1,619 13,145 14,764 11.0 89.0
1962 1,505 11,972 13,477 11.2 88.8
1963 1,526 {12,4012 13,927 11.2 88.8 i

ll,856a 13,382 11.4 88.6 B
1964 1,659 12,392d 14,051 11.8 88.2
1965 1,459 14,064 15,523 9.4 90.6

aFish, wool and hides are also included.

bWeight of live animals, meat and meat preparations,
dairy produce, eggs and honey carried by for~hire and pri-
vate intercity class trucks including their urban operations
but excluding operations of private urban and farm class
trucks.

CIncluding urban operations.

dExcluding urban operations.

*Source: Railway Freight Traffic. Dominion Bureau
of Statistics No. 52-205. Ottawa: Queen's
Printer.

Motor Transport Traffic by Commodities. f
Dominion Bureau of Statistics No. 53-004.
Ottawa: Queen's Printer. T




still make up nearly 70 per cent of the total). If the
railways hoped to maintain the same level of total revenue,
despite the decline in high revenue earning traffic, freight
rates on other commodities would have to be raised. The
historical development of rail rates, particularly of
animal and animal product freight rates, is discussed in

Chapter IV.

TABLE 1.3

Per cent Distribution of Revenue Tons of Canadian Railways
for Selected Years*

Plant Animals § All
Products of| Animal Mine Forest | Mfg. & |[L.C.L.
Year] Agriculture|Products |Products |Products| Misc. [Freight
1946 22,27 2.34 32.93 11.95 30.51 -
1950 16.88 1.60 38.68 10.97 31.88 -
1955 16.28 1.23 41.60 10.53 29.05 1.32
1960 16.95 1.02 41.18 9.45 30.56 0.83
1965 14.79 0.71 44,58 8.91 30.41 0.60
1967 14.05 0.66 43.76 9.90 31.31 0.32

aL.C.L,-—--Less than carload lot. For 1946 and 1950
this item is included in "Mfg. & Misc."

*Source: Railway Freight Traffic. Dominion Bureau
of Statistics No. 52-205. Ottawa:
Queen's Printer.

For-hire and private intercity motor trucks in 1965
carried over 238 million tons of which 5.9 per cent con-
sisted of animals and animal products (Table 1.4). The

span of years for which data were available is probably too
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short to establish any long-run trends; however, in the

five year period, 1961-65, animals and animal products have
increased slightly (railways showed a decline), fabricated
materials have increased somewhat and crude materials have
shown a definite drop (railways showed a definite increase).

If the same kind of data for farm trucks were added
into the totals of Table 1.4 the shares for plant products
of agriculture and animals and animal products would no
doubt be higher.

It can be concluded that the commodity group, live-
stock and livestock products, is of greater importance for
the motor truck industry than for the railroads, both in
actual tonnage hauled (Table 1.2) and in relative terms of
per cent of total tonnage.

Total air cargo2 carried by Canadian airlines has
been increasing very rapidly in recent years with an annual
increase of ton-miles in the neighborhood of 25-30 per cent
[57]. An Air Canada official stated that they expected
total cargo handled to double every four years and, along
with this growth one would expect that livestock and live-
stock product shipments would almost certainly increase as
well. Roughly 35-40 per cent of total Air Canada cargo

during the first ten months of 1968 consisted of

2Air cargo equals air freight plus air express.
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agricultural commodities of which 5-10 per cent were
animals and animal products.3 Canadian Pacific airlines
reported that they carried only "occasional® shipments of
livestock and livestock products and none on a regular

basis.4
C. SCOPE AND OBJECTIVES OF THE STUDY

This thesis has a very broad scope since it studies
the transportation of all livestock and livestock products
in Canada. The two main modes of transportation that were
considered to be most relevant were railway and motor truck.
As pointed out earlier, movement of goods by air is rapidly
increasing; however, the volume of livestock and livestock
products is small, involving only limited quantities of
specialty processed meat products rather than any market
livestock, i.e., livestock intended for slaughter or feed-

ing.

3These estimates were obtained in a telephone con-
versation with S.T. Howe, Cargo Sales Manager, Air Canada,
Winnipeg. Air shipments of animals and animal products
include, for example, sausage, smoked horse meat, kosher
meats, fresh fish, live lobster, day-old chicks, breeding
stock (hogs, lambs, horses) and zoo specimens.

4Telephone conversation with George T. Wells, Dis-
trict Cargo Sales Manager, Canadian Pacific Air Lines,
Winnipeg. '
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The nature of the study is primarily descriptive and
qualitative. No attempt is made to describe and analyze

interregional movements;5 instead the movements of livestock

and its products through the marketing channels are dis-
cussed, while recognizing the fact that these channels may
frequently cross regional and provincial boundaries.

The main objectives of this thesis are:

(1) to review some literature on the theory of trans-—
portation economics relevant to the transportation of
livestock and livestock products;

(2) to investigate in a descriptive way the distribu-
tion of volumes of livestock and livestock products
marketed, between railway and truck and note what changes
have taken place over time;

(3) to examine some aspects of rate making for the
transportation of livestock and livestock products;

(4) to describe the institutional factors affecting
the movement of livestock and livestock products;

(5) to identify recent technological advances for
railway and truck affecting transportation of livestock and
livestock products; and

(6) to attempt to identify likely future changes in
the transportation of livestock and livestock products.

D. ORGANIZATION OF THE STUDY

Following this introductory chapter, the first task

is to introduce the economic theory relevant to the study of

5T.C. Kerr studied trends in regional production and

trade of livestock and poultry products in Canada [19, pp.
83-128] .
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livestock and livestock products transportation. Accord-
ingly, some literature on the theory of rate making and the
theory of inter-modal competition is critically reviewed.

The various livestock marketing channels are
described in Chapter III, with special attention paid to the
physical movements of the live animals and animal products
by railway and motor truck.

Transportation involves transportation charges; thus,
some aspects of freight rate making for the two modes in
question, both historical and current, are‘examined in
Chapter IV. The analysis first deals with considerations of
demand for animals and animal products transportation and,
secondly, with some supply characteristics of providing
animals and animal products transportation services.

Chapter V contains more descriptive and historical
material about the institutional and technological factors
affecting the transportation of livestock and livestock
products.

Finally, Chapter VI summarizes the major conclusions
of the study, points to likely future developments, and sug-
gests further areas of research that might profitably be

pursued.
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E. DEFINITIONS

It is useful at this stage to define some of the

terminology that will be used throughout the thesis. ;;gfﬁ

Livestock and livestock products: This phrase is

used interchangeably with'animals and animal products'. In
the main, it includes cattle, calves, hogs, sheep and lambs,
fresh or frozen meats and by-products (e.g. hides, tallow)

except where specifically indicated otherwise.

For~hire-carriers: Include two types:

(a) Common Carriers--those firms who hold themselves
out to the general public to engage in the transport of
property over regular or irregular routes; and

(b) Contract Carriers--those firms under continuing
contracts, with one or a limited number of persons or
firms, either for the furnishing of transportation service
for the exclusive use of each person served or distinct
?ervices designed to meet the needs of various customers

62, p. 6].

Private intercity vehicles: "Privately owned trucks

(both intercity and rural) which were operated beyond urban
areas and were not used directly in connection with farm

operations” [63].

Private urban trucks: Privately owned trucks oper-

ated within urban areas [64, p. 24].

Farm Trucks: Trucks owned and operated by a farmer

(64, p. 241,



CHAPTER ITI

THEORY OF TRANSPORTATION ECONOMICS: A REVIEW

This chapter reviews some literature on the theory of
transportation economics relevant to the transportation of
livestock and livestock products. Essentially, concepts
from micro-economic theory are applied to problems in trans-
portation. The discussion is divided into two main parts,
of which the first reviews two alternative approaches to
rate making and the second reviews some theoretical aspects

of inter-modal competition.
A. THEORY OF RATE MAKING

Value of Service

In terms of economic theory, value of service or,
synonymously, charging what the traffic will bear, "
means charging the rate on each commodity . . . which, when
the volume of traffic is considered, will make the largest
total contribution to fixed or overhead expenses" [7, p.
1481 .1 This must be at the point where marginal cost and

marginal revenue are equal (MC = MR) and is illustrated in

Figure 2.1 [7, p. 149].

lLocklin also defines value of service as, "the
highest charge that can be levied without preventing a ship-
ment from moving” [7, p. 146] , but George Wilson points out
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FIGURE 2.1

I1lustration of Charging What the Traffic Will Bear

Suppose that DD represents the demand curve for
transporting a particular commodity, MR the marginal revenue
curve derived from DD, and MC the marginal cost, Which is
drawn horizontally on the assumption that we are concerned
dnly with a small segment of the transport firm's business
(i.e. one of many commodities) and that variable costs per

unit of output do not vary over the relevant output

[11, pp. 151-52] that this is inconsistent with Locklin's
other definition on p. 148 and quoted in the text above.

The latter definition implies maximizing net revenues (i.e.
MC = MR), whereas charging the hlghest rate possible without
preventing a shipment from moving is ambiguous and seems to
say that transport firms charge the hlghest rate possible
regardless of net revenues and contribution to overhead.
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range.2 Since MC is constant, average variable cost (AVC)
must also be constant and equal to MC.

At point E, MC = MR and quantity 0Q ton-miles will be
performed at a charge of OR. The area ORPQ will be the
gross revenue, OCEQ will be the variable costs, and CRPE the
contribution to overhead. Of course, at 0Q the contribution

to overhead (net revenue) is at a maximum between the one

extreme of ON output at a rate of OC just equal to cost,
vielding zero net revenue, and the other extreme of 0D where
no ton-miles are performed and both gross and net revenues
will be nil. Economically, one cannot justify a rate less
than OC since in that situation not even the variable expen-
ses (out-of-pocket costs) are covered.

Hence, the freight rate charged for a particular com-
modity depends primarily on the shipper's demand for trans-
porting the commodity and if, as seems likely to be the case,
the elasticities of demand for transporting various commod-

ities are different, value of service pricing may simply

be regarded as third-degree price discrimination. The
necessary conditions required to enable a seller to engage

in price discrimination are well known in economic theory

[6, pp. 197-200]. 1In addition to different demand

2The simplifying assumption that MC is constant is
not essential to the concept of charging what the traffic
will bear. MC could also be increasing while intersecting
MR at point E.
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elasticities, the seller must possess monopoly power so that
buyers cannot avoid a price increase by turning to an alter-
native seller, and he must be able to separate buyers into
two or more markets in such a way that there is no trading

among them.

Cost of Service

Cost of service rate making is the situation where the
price for performing transportation services is based directly
on the cost of providing the services. If a transport firm
is a pure monopolist the firm's cost curves may be depicted
as in Figure 2.2 [based on reference 6, p. 191]. Assume the
transport services are to be priced according to the cost of
service principle. (The decision to price solely on the basis
of marginal cost while ignoring market demand may either have
been imposed by a regulatory agency or it may have been the
firm's own decision.) Assume also that market demand is not
a limiting factor on the firm's pricing decisions, i.e., the
demand function is located to the northeast of points q, ql
and qll. The firm may then choose any number of points along
its short or long-run marginal cost curves and, for illustra-
tion purposes, three possible rate levels are discussed.

If the rate was set at OR, at the intersection of SMC
and LMC, the gquality produced would be 0Q; however, in this

situation total revenue would not be sufficient to cover

total costs. That is, to move 0Q ton-miles it costs the
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transport firm OC for every ton-mile moved but it only receives
an income of OR per ton-mile. Certainly in the long-run, there-
fore, the firm could not stay in business unless it received
some form of subsidy. The amount of the subsidy would be RC
per unit of output.

If the rate charged was set at ORl, output would be
OQl ton-miles and no subsidy would be required since both short
and long-run total costs would be recovered. In this
case shippers would be required to pay ORl per ton-mile instead
of the lower rate of OR as in the previous example. How-
ever, society as a whole would be better off because it now
receives more output (OQl > 0Q) at a lower cost per unit

T OC) . Given output OQl, society is still not as well off

(OR
in the long-run as it could be if the firm built a slightly
longer plant so that the new SAC curve would be tangent to LAC
at output OQl. Essentially, this would involve a movement
along LAC in the direction of increasing returns to scale,
Finally, suppose the firm expanded its plant such that
the minimum point of the new SACl curve was tangent to the
minimum point of the LAC curve, and then set the freight rate
at ORll with output OQll= Again, there would be no subsidy
involved. Users of the transport services would be paying
11

RR per unit more than in the first example but society as a

whole would be better off, ceteris paribus, than it was in

both previous cases. The firm has taken full advantage of
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available economies of scale and is producing at minimum
short and long-run average costs.

On this basis one could argue that if a regulatory
agency wanted a firm to produce at the long-run optimum
scale, then the rate should be set at ORll and the firm
should be encouraged to expand to the point where SAC is tan-
gent to the minimum LAC. It should be noted that at this
point not only in the firm operating with maximum economic
efficiency but also resource allocation from the society's
standpoint as a whole is more efficient insofar as no subsidy
would be needed (because the entrepreneur is recovering both
the long-run average and marginal cost).

Of course, such a policy may give rise to other prob-
lems related to the biggness of size and power of the expanded
firm. Answers to questions involving economic and political
issues cannot‘be found strictly within the confines of econ-
omics. The policy makers will have to balance the importance
of the issues involved.

If the optimum allocation of resources3 is one of the

goals of soCiety, then the rate charged by any carrier for

3By an "optimum allocation of resources" is meant an
enmployment of resources which minimizes the costs to society
of providing the various productive services. 1In other words,
the allocation is optimum when the value of marginal product
of each resource is equal in each of its possible uses and
different geographic areas [6, p. 305].

Applied to transportation an optimum allocation requires
that the appropriate amount of resources be devoted to trans-
portation as a whole vis-a-vis the non-transport sectors and
that the appronriate amount of resources be devoted to each

particular mode of tramsport [11, p. 8].




20

Rates and
~ Costs per
Ton-Mile
(5)
C
R IAC
Mc
0
Q Revenue Ton-Miles
per Unit of Time
FIGURE 2.3

Cost of Service Pricing Under Increasing Returns to Scale

performing a transport service should or equal the marginal
costs to society of providing that service. Under perfectly
competitive conditions, this comes about automatically; how-
ever, with respect to the transportation industry two condi-
tions exist which violate the requirements for a perfectly
competitive solution. Firstly, competition is imperfect, imply-
ing that an optiﬁum allocation will not come about automatically
and, secondly, the technology of séme modes (e.g. railways)

may be such that they are subject to declining per unit costs

of production in the long-run. Even in the short-run, railways

often experience excess capacity (decreasing short-run average
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cost) due to the large proportion that fixed costs make up
of the total costs.

The long-run situation is illustrated in Figure 2.3,
which shows a falling long-run average cost curve (LAC) over
the relevant range of output and the long-run marginal cost
curve (LMC) necessarily below LAC throughout.

Now, if for any given number of ton-miles, say 0Q, a
transport firm charged a rate of OR, which was equal to its
LMC, total revenue would not be sufficient to cover total
costs. Since it is deemed desirable (indeed, necessary
for self-sufficiency) that total revenue in the long-run be
sufficient to cover total costs, strict adherence to marginal
cost pricing must be abandoned. Either some form of subsidy
must be paid to the carrier, as was indicated earlier, or
some form of price (rate) discrimination must be implemented
to make up the gap that exists between LMC and LAC.

Not all transportation economists are agreed as to
how the gap should be closed or even what the appropriate
cost concepts, upon which the cost curves are based, ought
to be, but there is somewhat of a consensus that no rate
should be below long-run marginal cost (see for e.g. [8],

[11], [9]1). Such "non-compensatory" rates would distort the
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desired allocation of resources even further.

Meyer, et al. [8, p. 184] point out that, while
value of service pricing as used in the long-run and in
conjunction with cost of service pricing, distorts resource
allocation between the transport sector vis-a-vis the rest
of the economy, those undesirable effects must be weighed
against the gains of fuller utilization of facilities within
the transport industry. That is, rates determined on the
basis of value of service will not equal or reflect long~run
marginal cost. And inasmuch as transportation is almost a
universal input into production processes, its price becomes
reflected in the price of almost every commodity. However,
when a short-run excess capacity occurs within the transport
sector, discriminatory pricing (i.e. value of service) en-
ables the carrier tc make fuller use of his investment.
There are inefficiencies in both courses of action, which
may be very difficult to quantify but whose existence should

be recognized nevertheless.
B. THEOCRY OF INTER-MODAL COMPETITION

The importance of studying inter-modal competition
may be found in at least two considerations. The first con-
sideration is the effect inter-modal (or synonymously,
"inter-carrier") competition has on the optimum allocation

of resources, both among the various modes and among the
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transport and non-transport sectors of the economy. The
second consideration is the effect inter-modal competition
has on the financial viability and stability of transport
firms.

With respect to the former, the guestion of resource
allocation as among the different modes is a more immediate
concern than the question of allocating resources to the
transport sector vis-a-vis the rest of the econcmy. The
latter is important only to the extent that, assuming per-
fectly competitive conditions, competition among modes
results in freight rate structures that more nearly reflect
the costs of providing transport services. Rates which bear
no relation to costs distort the efficient allocation of
resources.

Closely associated to the second consideration is the
possible necessity of imposing or relaxing regulatory
restrictions in an effort to remove any undesirakle conse-
quences of inter-modal competition or lack thereof. Public
and private management officers must be clear about what the
likely consequences of more or less regulatory restricticons
would be and a study of inter-modal competition is useful
for this purpose.

The amount of literature that has been written
specifically on the theoretical basis of inter-modal compe-

tition is indeed very sparse. One reason for this appears




tc be the great complexity of transportation economics

which renders production theory much less applicable to
transportation than earlier writers supposed, and as econ-
omists in recent years have focused their attention anew on
the transportation field they have discovered that the con-
ventional tocls cof eccnomic analysis were somehow inadequate
for explaining contemporary transport proklems. In other
words, as economists attempted to solve the ills of modern
transport firms they "discovered a veritable gold mine of
empty economic bkoxes" [11l, p. 3] whick, progress demands,

must be filled.

J.R. Meyer, et al.

A major contribution toward fulfilling this task is
the work by Meyer, Peck, Stenason and Zwick [8] . The first
sentence of the book reads,

This study assesses the extent of competition in
transportation markets and describes what the industry's
probable structure would be if these competitive forces
were released from regulatory restraints [8, p. 1].

Later, the authors state their objectives in somewhat
more detail. They propose to ". . . assemble a sufficient
knowledge of transportation costs, market structures, and
demand conditions . . ." [8, p. 151, for the dual purpose of
obtaining a minimum cost solution to the transportation

problem and of determining the need or lack of need for

regulation in the transport sector [8, pp. 15-16].
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The bulk of the study (including the Appendices) is
devoted to determining the cost characteristics of the
principal modes of transportation,4 followed by an analysis
of the transport demand characteristics, market structure,
and competition. The knowledge gained about the supply and
demand components is then synthesized in the concluding
chapter whereupon several public policy recommendations are
put forth.

No attempt is made in this paper to review and
evaluate all the findings of the study and techniques used.
The remarks will be limited to a brief summary and evalua-
tion of what the authors say about inter-carrier competition,
followed by several critical comments regarding the study as
a whole.

In order to allocate traffic among modes on a least-
cost basis, the authors employ the following criteria:

Suppose "a" and "b" are two competing modes:

1. If the ATC, is found to be less than the AVCy or
the MCy, then "a" should carry the traffic.

2, Even though the AVC, or the MC, is less than the
ATCp, as long as the ATCp is less than the ATC, then "b"
should properly carry the traffic [8, p. 14617,

With respect to freight traffic (ignoring passenger)

it was found on this basis that where water and pipeline

4Railwayf highway, water, air and pipelines.
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transport were not feasible it was least costly to carry
bulk commodities by rail, except possibly for very short
distances. In the case of high—valued commodities, both
= + rail carload and rail piggyback were found to bé superior
in intercity truck transport. And as between rail carload
and piggyback movements the latter showed definite advan—

tages by the cost criteria. Apparently, the only role left

for intercity trucking was the relatively short-haul move-
ments (less than 100 miles) where its flexibility over-
shadowed rail service I[8, pp. 147-67 1.

Meyer et al. divide freight traffic into two
categories: traffic for which the ceiling on profitable rate
increases is set by a competing mode and traffic for which
the ceiling on profitable rate increases is set by the
demand characteristics of thé.commodities transported. Pre-
sumably, what is meant by the latter category is that the

elasticity of demand for transporting a given commodity is

greater than or equal to unity, in which case an increase in the
freight rate would reduce, or at best, leave total}revenué
unchanged. The study points out that there is no a priori
basis by which commoditieé can be placed into one or the

other of the two categories; however, the authors assume that

since high-valued goods are handled by a w1der range of transport
services these goods can generally be cla831f1ed as inter-

modal competitive traffic and low-valued goods as
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non-competitive (i.e. corresponding to the second category)

[8, pp. 188-89].

At this point Meyer et al. draw on the findings of
their cost analysis and bring them to bear on two questions
concerning competitive traffic.

First, to what extent does the present rate structure fail
to allocate traffic by relative costs? Second, to what
extent would demand characteristics permit competition to
achieve a cost-minimizing allocation of traffic between
carriers [8, p. 189]7?
To best document the extent to which present traffic practices
misallocate traffic between competing modes, the study exam-
ines the allocation of traffic between truck and rail.

Directing their attention next to the so-called non-
competitive, low-valued traffic, Meyer et al. state that the
term "market competition”, as used in transportation economics,
encompasses two distinct types of competition; namely, between
different commodities and between differently located suppliers
of the same commodity [8, pp. 196-202].

In terms of competition between products, the trans-
port demand depends on the proportion the freight rate is
of the delivered price of the product and on the price
elasticity of demand for the product itself. The greater
the proportion the freight rate is of the delivered selling
price of the product and the greater the price elasticity of

demand for the product, the greater also will be the trans-

port demand elasticity of the product, ceteris paribus.
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In terms of differently located suppliers, their
responsiveness to a change in the freight rate depends on
their particular elasticity of supply and the latter is in
part a function of the distance from the product market. A
percentage rate increase will decrease net returns of dis-
tant suppliers by a greater proportion than those located
close to the market, bringing about a shift in production
from more distant to near locations. Such a shift reduces
the volume of transport required and with a sufficiently
elastic supply the decline in traffic volume will more than
offset any gains in revenue the carriers might have had as
a result of the rate increase [8, p. 200].

The relevance of this phenomenon for inter-carrier
competition (although the study doesn't say so) might be a
shift from long-haul carriers to short-haul carriers, as
suppliers shift nearer the market. For example, before the
supplier-shift, rail, which has an advantage for long-haul
movements, may have carried most of the traffic whereas
after the shift, motor truck, which is better suited to
shorter hauls, may take over much of the traffic from rail.

In regard to the study as a whole, several comments
can be made. It was certainly a pioneer achievement to gen-
erate the large amount of cost data for the five modes of
transport plus ascertaining the main demand and market

characteristics. However, the findings of any analysis can
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only be as good as the data upon which it was based and

Meyer et al. recognize that the data available to them were
often fragmentary; hence, they warn that the statistical
estimates must be interpreted with caution [8, pp. 43-60].

There is also a great deal of aggregation and averag-
ing throughout the study which renders the findings of little
value for assessing any specific operation. While the study
purports to break the data down into much finer detail than
earlier studies had done [8, p. 34] the degree of aggrega-
tion is still sufficient to mask important detail. For
example, using "gross ton-miles” as the unit of output
without taking account of the ratio of tons to miles masks
the effect each has on costs. The cost of hauling one ton
fifty miles will not likely be the same as hauling fifty
tons one mile and yet the gross ton-miles are the same.

This point is argued strongly by Wilson [1l, pp. l4ff],
[49, p. 109], and [50].

Frequently it was necessary to make some arbitrary
assumptions in the course of calculating empirical estimates
about such things as the rate of depreciation of equipment,
allocating common costs, etc. and this also makes it very
difficult to use the results for evaluating anything but the
very general, "average" situation. The study primarily
seeks to provide some broad, basic guidelines for regulatory

policy [8, p. 43] but possibly the guidelines have been
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drawn too broadly.

G.W. Wilson

A second study, which appeared about three years
after Meyer et al. but which in large part was written at
the same time, is a collection of essays by Wilson [11] .
This study is primarily theoretical in nature unlike the
work by Meyer et al. and is an excellent treatment of
several key problem areas in transportation economics.
Major literature contributions pertinent to each problem
area are critically rev;iewed° Wilson is more concerned
with probing for hidden detail than with being satisfied
with broad generalizations.

The gist of his argument, at least in part, is along
the following lines. Basic to any meaningful discussion of
transportation costs, "inherent advantage", or intra- and
inter-modal competition is a clear understanding of the
unit of output. What is it that transport firms produce?
Earlier writers have grappled with this question and the
several units of output measurement suggested as possible
candidates include the ton, the carload, the ton-mile, the
carload-mile, the passenger-mile and the train-, bus-, or
truck-journey. A weighted ton-mile has also been suggested
which would essentially be an index of ton-miles in which

each ton-mile was weighted by the revenue derived therefrom
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[11, pp. 15-16].

No doubt each of these measurements has its merits
and demerits but Wilson contends that the output of trans-
portation is ". . . a product that is bound up with weight
and distance . . ." [1l1, p. 191, and so favors the ton-mile
as the most appropriate unit of output.5 Transporting
commodities from points where their economic value is less
to points where their economic value is greater creates
"place utility".

The next question is whether or not the ton-mile unit
is homogeneous. Conventionally, the Eheory of the firm
assumes that the units of output are homogeneous. However,
does this assumption hold for the ton-mile?

Examining first the demand side, varying levels and
slopes of individual demand schedules for any particular
transport service (i.e. "physically" homogeneous ton-mile
units) is not sufficient to render the units economically
heterogeneous. Transporting units of X and units of Y
merely represents different uses of transport facilities
[11, p. 21]1. However, varied shipper demand elasticities
is one necessary condition of price discrimination and

"gquality" differences between particular transport services,

5Presumably the equivalent output unit for passenger
traffic is the passenger-mile.
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in many instances, are responsible for varied shipper demand
elasticities, depending on how important the shipper regards
the quality factors (i.e. speed, convenience, and flex-
ibility). For example, if it takes five hours to haul a |
ton of X a hundred miles but two days to haul a ton of ¥
the same distance would a shipper regard the ton-miles of X
and the ton-miles of Y homogeneous? o
In essence this is the case of product differentia- ffﬁ

tion and raises the question of how to define a product or
industry. The study asks,

How miich.. of such differentiation can there be before

similar products become dissimilar enough to warrant

treating them as distinct and produced by firms in a

different industry? Is there such a thing as the

transportation industry [11, p. 22]°?

A review of the literature reveals divergent views

with the one extreme regarding transportation as a single
industry (as held by Isard, Pigou and Machlup) and the
other extreme regarding transportation as a group of
industries composed of different modes such as railroads,
water, etc. (as held by Milne and Pegrum). Which of the two
views is the more appropriate depends upon the purpose of
the investigation at hand. The broader the scope of anal-
ysis, generally the broader the working definition of the
transportation industry can be and vice versa [11, p. 23].

The accepted definition of industry is based on the

relative substitutability among the products produced by
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the various firms. That is, an industry is a group of
products among which there are high cross-elasticities of
demand but which have very low (but not generally zero)
cross—elasticities of demand vis-a-vis all other products
[1, p. 511.

When Wilson applies this definition to transportation
services (taking account of both price and quality factors),
he finds that relative substitutability cuts across the
several means of transportation. A shipper's choice of one
particular mode over another depends on the "net cost" to
him (i.e. freight rate minus quality of service savings) of
using a particular mode and the value he places on the gual-
ity factors will bé highly relative (depending on the cir-
cumstances) and also highly variable over time. Therefore,
the degree of substitutability among modes will also be
highly variable depending upon the particular commodity
transported, and the shipper circumstances at various times.
Identifying each form of transport, then, as an industry is
too narrow while treating all forms of transportation as a
single industry is too broad for the purposes of analyzing
inter-modal differences.

Returning to the question of output homogeneity in
terms of demand, the product (i.e. ton-miles) is homogeneous
only insofar as substitutability is high which in turn will

be reflected by a relatively elastic transport demand curve.
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And to the extent that the transport demand curve is
inelastic, implying low substitutability, the ton-mile out-
put units must be regarded heterogeneous.

On the supply side Wilson discusses the problems of
cost at considerable length. At least three elements in
freight transport service constitute ihdependent sources of
cost: weight, distance and velocity [11, p. 41]. Unless two
of the three variables are held constant, a cost function
derived from a composite ton-mile figure for varying speeds
would be difficult to interpfet. Different proportions of
tons and miles, for example, entail different levels of cost.
Thus, there exist a whole series of cost functions éach
relating to a particular combination of weight, distance and
speed.

Since cost functions in economic theory relate to
homogeneous units of output there is no single cost curve for
the total output of any transportation firm. Clearly, from
the supply point of view the product is heterogeneous.

The next stage of Wilson's study involves a close
examination of the "inherent advantages" of rail and truck
transport. These advantages take two forms: cost and qual-
~ity of servicef With respect to cost, the discussion
centers upon which cost concept is most appropriate
for comparing rail versus truck advantages (i.e. length of

run, marginal versus fully allocated costs, etc.).
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The quality factors singled out by Wilson include
speed, flexibility, dependability, and safety which although
in themselves are non-cost concepts they undoubtedly do
influence costs as the analysis illustrates [11l, pp. 101-13].
All else being equal, the rational shipper will seek to
minimize his net cost in selecting one mode over another.

Finally, the problem of inter-carrier competition
between truck and rail is discussed on the assumption that
the truck and rail cost and demand functions are known. By
now the reader of Wilson's essays will have realized that
this assumption is of no mean significance since it is
apparent that the economics of transportation is fraught
with numerous difficulties and complexities. And the more
answers one has to the questions raised so far, the better
will one be equipped to study inter-modal competition per
se.

With the aid of diagrams Wilson shows what the prob-
able competitive outcome would be in the absence of regula-
tion [11, pp. 125-34}, If, for instance, the rail rate on a
particular homogeneous commodity declined relative to the
truck rate those shippers of the commodity, who valued the
truck transport quality factors by less than the newly est-
ablished truck-rail rate differential, would shift to using
rail. 1In addition, the shippers who do switch to rail will

experience a decrease in their net transport cost (i.e. a
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decrease in distribution costs) which will serve as an
inducement for expanding their output. Therefore, the
total rail traffic increase will be a combination of some
traffic diverted from the competing carrier (truck) and
some new traffic generated through reduced producer costs.

Similarly, if truck rates declined along with rail
rates, all producers would experience lower costs inducing
them to expand output and the total new traffic generated
would be still greater. But in such a case, if the truck
and rail rates remained at par, trucks would continue to
haul the same amount as before (plus the new traffic
generated) since no traffic would be diverted as long as
the rate and quality differentials remained constant.

The equilibrium outcome in any given situation will
depend on the positions and slopes of the respective demand
and cost functions of truck and rail for that situation.

In summary, a general observation about Wilson's
essays 1s that the concern with all the detail leaves one
overwhelmed and with the despondent feeling that in prac-
tice it would be well nigh impossible to estimate any mean-
ingful supply or demand function. 1In contrast to Meyer et
al., this study is at the opposite end of the generality
scale. It would seem that to facilitate "getting on with
the job" in a particular situation one would have to strike

a balance somewhere in between the two extremes,
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incorporating only as much detail as feasible.
Nevertheless, being aware of the unresolved dif-
ficulties puts the researcher in a better position to
interpret results than if he was ignorant of them. Wilson
aptly states that, "This is not a gospel of despair, merely

one of caution" [11, p. 78].




CHAPTER III

DESCRIPTION OF LIVESTOCK MARKETING WITH

SPECIAL REFERENCE TO TRANSPORTATION

A. LIVESTOCK AND LIVESTOCK PRODUCT MOVEMENTS THROUGH

THE MARKXETING CHANNELS

The purpose of this chapter is to elaborate in more
detail, albeit in national aggregate terms over the last ten
years, the volumes and types of livestock that are trans-
ported through the marketing system referred to earlier. In
addition, wherever possible some comments on the respective
roles of railway and trucking will be made.

The number of possible channels that livestock ship-
ments may follow before the final product reaches the con-
sumer are many; nevertheless, an attempt has been made to
examine most of them. For some channels data could be
readily obtained from secondary sources; for other channels
further investigation of primary sources would be necessary
to determine availability.

Figure 3.1 is a basic schema of the physical mar-
keting channels for cattle, hogs and sheep marketed in
Canada as they move from primary producer to the consumer.
Some of the flows are applicable to feeders as well. The

arrowheads show the direction of flow.
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It should be pointed out that this diagram is
intended to portray the spatial dimensions of the mar-
keting channels irrespective of what the invisible buying
and selling mechanisms or agencies operating at any par-
ticular point might be. Thus, each arrow indicates the
requirement of some transportation activity and a physical
movement of the commodity, but the arrangement by which the
commodity changes ownership is not revealed.

For example, the livestock moving directly from
primary producer to the packing plant may be delivered and
sold to the packer by the producer himself; or he may sell
them to a trucker or livestock dealer at his farmyard, who
delivers and/or resells them to the packer; or the producer
may ship his livestock via a public carrier to be delivered
and sold to the packing company; or, finally, the shipment
might be sold "en route" via a marketing commission, co-
operative, teletype, or the like.

The different buying and selling mechanisms are not

incorporated into the diagram since it is assumed that the
method of sale as such will not determine the mode of trans-
port selected for a particular shipment. Even though it
could be demonstrated that one type of selling agency con-
sistently preferred Mode A to Mode B for its shipments, it
could be argued that this choice was made largely on the

grounds of lower rates, convenience, speed or some other
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considerations and that the same mode might well be chosen
by another type of selling agency on similar grounds, or by
the producer himself in the event that he negotiated the
sale on his own.

One exception that comes to mind is the case where
the producer sells his animals to a livestock dealer, who
happens to be in the trucking business as well. Here the
buying agent has a vested interest in trucking and, of
course, he will prefer to ship by truck even though rail
might offer some advantage.

The arrows do not indicate the volumes of livestock
passing through each channel. Quantities may differ as
between cattle and hogs, between types of cattle (feeder,
slaughter), between provinces, from season to season and
from year to year. The volume relative to the capacity of
the transportation facilities at a particular channel during
a given time period may affect the mode by which the commod-
ity will be shipped. If for instance, railway refrigerator
cars are in short supply, the shippers may be forced to turn
to refrigerated trucks.

The above diagramatic outline shows the general frame-
work of the way in which Canadian livestock are marketed.

A more detailed examination of the transportation involved

at each step follows.
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From Primary Producer

In general, there are six different channels through

which the primary producer may market his livestock and an

examination of each follows.

Public Stockyards. In 1966 there were ten public

. , . 1
stockyards operating in nine cities across Canada. Columns

(2) and (3) in Table 3.1 show the volumes and proportions of

total outward movement of four types of livestock shipped to
public stockyards since 1957. The data are expressed in two
five year averages for the periods 1957-61 and 1962-66. The
total outward movement represents the total output of live-
stock, with resales eliminated to avoid double~counting,
shipped to public stockyards, direct to packing plants,
direct to foreign export and to out-of-province country
points via public stockyards. Animals shipped by produéers
to local community auctions, to local abattoirs and animals
consumed by the producers' own household remain unaccounted

for.

To arrive at the total outward movement of livestock

that passed through the public stockyards it is necessary to

IMontreal had two yvards and there was one yard in
each of Calgary, Lethbridge, Edmonton, Regina, Saskatoon,

Review, 1966 [60, p. 15].
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add to Colum (2) those shipments which went directly to
export (Column (6)) and those shipments en route from
country points in one province to country points in another
(Column (8)). When these additions are made, it becomes
evident that during 1957-61, 64.9 per cent of the cattle
passed through public stockyards but during 1962-66 only
57.7 per cent passed through the stockyards. This is a
substantial drop which can be largely explained by the
increased proportion of cattle that were shipped directly to
packing plants (Column (5)). Total outward shipments of
calves to public stockyards, on the other hand, increased
from 55.5 per cent in 1957-61 to 61.9 per cent in 1962-66.
This was as a result of fewer calves being shipped direct to
packing plants for slaughter and more calves, either
returned to country points for further feeding, or shipped
direct to export. Little change was observed in these
respects for sheep and hog shipments.

Regardless of the proportions going to public stock-
yvards and packing plants respectively, the proportion of
animals arriving at each by truck as compared to rail has
increased phenomenally over the past twenty years. Tables
3.2 and 3.3 are presented as evidence of this trend. Table
3.2 shows that on the average for Canada in 1947-51 about
50 per cent arrived by truck and the rest by rail, while

during 1952-56 approximately 75 per cent arrived by
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truck.2 By 1967, Table 3.3 shows that about 90 per cent of
the deliveries were made by truck and that in some provinces
virtually 100 per cent of some types of livestock were
delivered by truck. To be specific, virtually 100 per cent
of all types of livestock in Alberta, of all cattle in Sask~-
atchewan, of all hogs in Ontario and Quebec, and of all
sheep and lambs in Saskatchewan and the Maritimes were
delivered by truck.

An examination of both tables reveals further that
the per cent truck deliveries in British Columbia show an
irregular pattern and were always less than the Canadian
average (except sheep and lambs, second guarter, 1967), and
that the per cent truck deliveries in Saskatchewan were
always less than the Canadian average during 1947-56 but by
1967 were, in most instances, greater than the Canadian
average. Truck deliveries to public stockyards and packing
plants combined, in the Maritimes were substantially below
50 per cent prior to 1956 but by 1967 trucks had taken over
from 80 to 100 per cent of the traffic. It is abundantly
clear that the proportion of truck deliveries in all prov-

inces have increased greatly between 1947 and 1967.

2This series wag discontinued in 1958, and already
the 1957 report did not separate stockyard and packing plant
deliveries.




Railroad and Truck Deliveries of Livestock to Public

TABLE 3.2

Stockyards and Packing Plants by Province

of Origin,

1947-51 and 1952-56%*
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- CATTLE
To Yards - To Plants
(No. Head) {(No. Head)

Province of By By % by By By % by
Origin Rail Truck Truck Rail Truck Truck
B.C. (a) 9,557 3,476 26.7 24,120 10,134 29.6

(b) 9,413 7,925 45.7 25,775 8,692 25.2
Alta. (a) 86,834 207,187 70.5 80,711 65,070 44.6
(b) 52,393 332,128 86.4 49,668 97,354 66.2
Sask. (a) 191,716 97,676 33.8 51,954 27,407 34.5
(b) 145,912 125,265 46.2 56,579 34,413 37.8
Man. (a) 55,955 59,588 51.6 16,006 48,038 75.0
(b) 35,762 75,636 67.9 13,210 55,620 80.8
Ont. (a) 142,156 184,762 56.5 48,670 119,736 71.1
(b) 53,447 327,880 86.0 16,590 217,943 92.9
Que. (a) 13,970 37,763 73.0 11,820 34,851 74.7
(b) 4,879 43,339 89.9 2,846 41,381 93.6
N.B. (a) 2,088 53 2.5 1,534 5,227 77.3
(b) 381 - - 3,392 5,372 61.3
N.S. (a) 909 - - 3,263 357 9.9
(b) 102 - - 5,146 342 6.2
P.E.I. (a) 1,449 - - 3,251 2,725 45.6
(b) 194 - - 5,805 5,376 48.1
Canada (a) 504,634 590,506 53.9 243,129 313,544 56.3
(b) 302,483 906,773 75.0 179,012 466,494 72.3

(a) Five year average 1947-51
(b) Five year average 1952-56

*Source:

Calculated from Livestock Market Review.
Canada Dept. of Agriculture, Ottawa.
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TABLE 3.2 (continued)
CALVES
To Yards To Plants
(No. Head) (No. Head)

Province of By By % by By By % by
Origin Rail Truck Truck Rail Truck Truck
B.C. (a) 1,206 545 31.1 2,830 1,195 29.7

(b) 1,355 1,736 56.2 4,830 2,056 29.9
Alta. (a) 13,695 40,638 74.8 13,570 41,394 75.3
(b) 7,982 54,655 87.3 5,794 47,044 89.0
Sask. (a) 49,854 18,638 27.2 14,511 6,120 29.7
(b) 38,409 23,083 37.5 12,71¢ 6,850 35.0
Man. (a) 17,201 21,193 55,2 8,105 36,586 81.9
(b) 13,017 36,286 73.6 8,252 60,439 88.0
Ont. (a) 55,979 71,932 56.2 29,780 62,791 67.8
(b) 17,619 97,147 84.7 14,101 123,518 89.8
Que. (a) 33,340 66,437 66.6 40,389 92,965 69.7
(b) 14,264 85,592 85.7 23,397 155,779 86.9
N.B. (a) 10,507 111 1.1 2,670 9,746 78.5
(b) 6,619 13 0.2 5,550 7,749 58.3
N.S. (a) 1,555 - - 1,244 865 41.0
(b) 724 - - 2,355 622 20.9
P.E.I. (a) 1,093 - - 2,082 566 21.4
(b) 342 - - 1,099 365 24,9
Canada (a) 182,930 218,772 54.5 118,914 262,319 68.8
(b) 100,397 285,850 74.0 76,633 381,169 83.3

(a)
(b)

Five year
Five year

average 1947-51
average 1952-56
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TABLE 3.2 (continued)
HOGS
To Yards To Plants
(No. Head) (No. Head) ~

Province of By By % by By By % by
Crigin Rail Truck Truck Rail Truck Truck
B.C. (a) 697 303 30.3 16,136 15,981 49.8
(b) 368 692 65.3 18,794 19,748 51.2

Alta. (a) 77,403 89,318 53.6 482,828 373,206 43.6
(b) 11,466 219,353 95.0 657,783 614,212 48.3

Sask. (a) 38,318 24,378 38.9 183,948 89,136 32.6
(b) 48,997 54,121 52.5 197,470 202,426 50.6

Man. (a) 14,848 28,704 65.9 53,792 182,413 77.2
(b) 14,442 53,060 78.6 54,527 264,668 82.9

Oont. (a) 76,225 126,994 62.5 537,518 1,257,154 70.1
(b) 25,549 183,671 87.8 271,287 1,601,712 85.5

Que. (a) 49,556 110,338 69.0 248,692 681,993 73.3
(b) 25,802 117,647 82.0 120,575 800,885 86.9

N.B. (a) 2,021 - - 23,504 31,034 56.9
(b) 336 1 0.3 20,481 25,072 55.0

N.S (a) 27 - - 16,108 5,595 25.8
(b) - - - 13,478 9,028 40.1

P.E.I. (a) - 1 100.0 48,639 35,063 41.9
(b) - - - 48,542 35,280 42.1

Canada (a) 255,577 373,875 59.4 1,553,534 2,541,651 62.1
(b)126,960 628,545 83.2 1,402,937 3,572,830 71.8

(a) Five year average 1947-51
(b) Five year average 1952-56
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(continued)
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SHEEP & LAMBS

To Yards To Plants
(No. Head) {No. Head)

Province of By By % by By By % by
Origin Rail Truck Truck Rail Truck Truck
B.C. (a) 2,029 682 25.2 16,578 3,368 16.9

(b) 1,379 1,536 52.7 18,583 3,414 15.5
Alta. (a) 15,136 35,383 70.0 78,932 30,657 28.0
(b) 6,231 34,153 84.6 60,608 28,251 31.8
Sask. (a) 29,0093 10,263 26.1 9,953 6,972 41.2
(b) 12,082 8,766 42.1 7,178 5,311 42.5
Man. (a) 7,210 7,085 49.6 6,442 26,160 80.2
(b) 3,228 6,962 68.3 3,164 20,393 . 86.6
Ont. (a) 35,300 45,884 56.5 23,324 69,618 74.9
(b) 12,400 49,872 80.1 17,141 90,997 84.2
Que. (a) 44,880 14,479 24,4 45,053 55,893 55.4
(b) 17,470 15,589 47.2 31,229 73,691 70.2
N.B. (a) 3,455 43 1.2 6,614 4,477 40.4
(b) 3,670 43 1.2 7,763 5,629 42.0
N.S. (a) 543 - - 513 41 7.4
(b) 33 - - 8,685 779 8.2
P.E.I. (a) 140 - - 7,157 1,888 20.9
(b) 39 - - 9,634 4,298 30.9
Canada (a) 137,786 113,819 45,2 194,567 199,075 50.6
(b) 56,530 117,322 67.5 163,983 232,763 58.7

(a)
(b)

Five yeaxr
Five vyear

average

1947-51

average 1952-56
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Truck Deliveries of Livestock to Public Stockyards
and Packing Plants by Province, Quarterly, 1967%

(Per Cent of Total Deliveriesa)

b

Quarter

1st 2nd 3rd 4th 1st 2nd 3rd 4th

CATTLE CALVES
B.C. 48.0 42.6 33.2 61.3 8.6 19.8 38.3 13.5
Alta. 100.0 100.0 .99.8 98.7 100.0 100.0 ©99.7 100.0
Sask. 98.4 98.3 97.0 99.6 66.6 96.5 90.8 98.1
Man. 86.2 83.0 90.4 89.1 84.3 82.9 91.0 88.2
Ont. 90.2 93.3 85.7 89.9 92.0 92.6 91.6 66.5
Que. 74.5 83.3 73.3 88.5 95.6 99.4 95.4 93.8
Marit. 52.2 97.3 95.7 81.6 80.3 75.9 88.5 86.7
Canada 91.8 93.1 90.4 92.7 87.5 95.2 91.8 89.4
HOGS SHEEP & LAMBS

B.C. 19.8 28.0 22.7 26.1 17.1 100.0 42.4 10.4
Alta. 97.7 97.9 97.5 99.1 100.0 100.0 97.2 100.0
Sask. 87.5 96.6 96.9 97.9 100.0 100.0 100.0 99.5
Man. 91.9 90.6 91.6 91.3 41.6 89.3 75.0 86.9
Ont., 100.0 99.8 99.8 100.0 94.3 92.6 89.1 75.5
Que., 99.8 100.0 100.0 100.0 23.4 67.3 100.0 90.7
Marit. 93.3 96.4 95.4 94.3 100.0 100.0 100.0 100.0
Canada 96.3 96.1 96.3 96.5 81.3 92,5 88.0 84.0

Srotal deliveries include receipts directly from country

points, from other public stockyards, from public stockyards
to packing plants, and imports.

bOne week in each quarter was tabulated and provides
the basis for this table.

*Source:

Livestock and Meat Trade Report,. Canada

Dept. of Agriculture, Ottawa, Vol. 48, Nos.
1967.

9, 22, 35 and 48.

25.
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Packing Plants. The volumes of livestock going

directly to packing plants from producer premises is also
shown in Table 3.1l. Nearly 90 per cent of the hogs took

this route as did 66 per cent of sheep and around 40 per

cent of cattle and calves.

Reference has already been made to the increasing
numbers of animals that are delivered to market by truck as
compared to rail. There are a number of reasons that could
possibly explain some of the inter-provincial differences
in the relative proportions of truck and rail deliveries.
The non-availability of all-weather roads in regions like
the British Columbia interior might explain the irregular
truck-rail delivery pattern in that province [56, p. 64].
The degree to which primary producers are geographically
dispersed may partly explain the lower truck deliveries of
cattle in Saskatchewan compared to truck deliveries in the
provinces of Ontario and Quebec. The more concentrated the
producers are geographically, generally the shorter the dis-
tances are to market, which makes truck transport more feas-
ible. About 90 per cent of the livestock sold at the Union
Stockyards, St. Boniface, Manitoba, in 1967 was delivered by
truck and the rest by rail; whereas, just the opposite was
true for through-billed livestock en route from points west
of Winnipeg to Eastern Canada. In the latter case, the

length of haul was much greater and railways carried about
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90 per cent of the animals. All St. Boniface stockyard
deliveries taken together, therefore, showed that in 1967
exactly one-half were made by trucks and one-half by rail.3
A further indication of the effects distance from
market outlets may have on the mode of transportation

utilized was illustrated by a Saskatchewan study.

An economic survey of the marketing of livestock
from farms in the Saskatoon area was conducted in 1955-56,
in which transportation was one of the matters studied [42].
From a sample of 143 cattle and hog producers, located at
50, 100 and 150-mile radii it was found that 78 per cent of
the cattle and 80 per cent of the hogs marketed during the
survey year were transported to market by truck. A smaller
proportion of animals was transported by rail from farms at
the 50-mile radius from Saskatoon than at the 100 and 150-
mile radii. The proportion of cattle transported by rail
at the 50, 100 and 150-mile radii was 9, 35 and 37 per cent, ..
respectively, while for hogs the corresponding proportions
were 0, 57 and 91 per cent, respectively. Farmers who used

rail facilities were usually located close to a direct rail-

way line to a market outlet.

3Telephone conversation with Ken Knowles, Public Mar-
kets Ltd., St. Boniface Union Stockyards, Winnipeg, Manitoba.
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For hogs, which bruise easily, shrink rapidly and
suffer from extreme temperatures, speed of delivery is
imperative. It is not surprising, therefore, that 100 per
cent of the hogs at the 50-mile radius were shipped by
truck, but it is difficult to understand why as few as 9
per cent went by truck at the 150-mile radius. Evidently,
speed of rail services at that distance compared favorably
with truck deliveries and/or rail freight rates were compet-
itive enough with truck rates to offset any service advan-

tages trucks may have had.

Foreign Export. ©No official records are kept of

animals that are exported directly from the primary producer
level and which do not pass through the large central mar-
kets (i.e. public stockyards). Some livestock bound for
exXport goes via local community auctions.4 The number of
animals billed through public stockyards en route to export
(Table 3.1) represented less than 6 per cent of all types of
livestock, hogs being at the bottom with only 0.1 per cent.
It would seem that most of these movements from points in
Western Canada involved feeder-type animals; whereas export

movements from points in Eastern Canada involved slaughter

4Infra, Chapter III, p. 928-60.
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livestock, dairy stock and breeding stock.5

Community Auctions. Local community auctions,

operating on schedules ranging from daily sales to only a
few per year, have become important institutions in the
marketing of livestock, particularly of feeders. Alberta is
an outstanding example of this where in 1956, 22 auctions
were operating but by 1964 the number had risen to 52 [20,
p. 13]1. Also the volumes of livestock handled by the grow-
ing number of community auctions has cut sharply into the
business done by the three centrally located public stock-
yards [20, p. 161. A 1956 study reported four community
auctions in British Columbia [21, p. 2], Manitoba reported
about ten operating in 1964 [22, pp. 78-79] and Ontario had
64 in 1960 [22, p. 96].

The decentralized community auctions in Alberta were
found to have a definite locational advantage over the
centralized public stockyards in the marketing of feeders,
because buyers and sellers were often lccated in the same
community. The community auction "short circuited" the
animals before they were transported to the more distant
central market, only tc be hauled back again as feeders:

thus, reducing the distances which feeders needed to be

5Conversation with A.W. Wood, Dept. of Agricultural
Economics, University of Manitoba, Winnipeg.
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hauled. Savings in total transport costs followed [20, pp.
17, 24, 331.

While substantiating data were unavailable, it would
seem reasonable to suppose that because shorter distances
were now involved and because rail services were limited for
some of the small auction centers, more feeder livestock

would now be handled by trucks than at the time before the

growth of community auctions. Reportedly, one-half of the
Alberta auctions owned trucks which were used to service
both buyers and sellers. At times the proprietors offered
reduced truck-hauling rates as an incentive to potential
customers of the auction [20, p. 22]. This would appear to
be an effective competitive techniqgue against railway trans-

port in those areas where rail services exist.

Local Abattoirs. While some livestock moves from

primary producer to abattoirs the volume is probably

insignificant. Many small slaughtering establishments
situated on the fringes of larger urban centers are operated
in conjunction with frozen food locker plants, and in most
cases perform both custom slaughtering and processing ser-

vices [22, p. 81].

Consumer. This channel refers simply to those
animals which are slaughtered and consumed domestically by

the primary producer and his household. Virtually no
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transportation is involved, except possibly for the odd
sale of an animal to a neighbor who also buys for hcme-
consumption. This channel and the previous one (to

abattoirs) have been included for the sake of completeness.

From Public Stockyards

In general, five channels are cpen to animals leaving
public stockyards; namely, to packing plants, to abattoirs,
back to country points, to foreign export and to other

yards. The first three mentioned are the major channels.

Packing Plants and Abattoirs. These two channels are

discussed jointly because the data combines the movements
under one heading. Column (2), Table 3.4 indicates that
typically 70 per cent of céttle, 50 per cent of calves and
90 per cent of hogs and sheep leave the public stockyards
destined for slaughter. This category consists of those
animals going to packing plants and those going to abattoirs.
Data showing thé volumes of livestock going to packing
plants and abattoirs respectively were obtained from the public
stockyard at Winnipeg, Manitoba. This information is sum-
marized in Table 3.5, which reveals that the distribution is
approximately half and half for all types of slaughter livestock

except sheep, of which 90 per cent go to packing.plants.
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- Country Points. About one-quarter of the cattle,

one-fifth of the calves and one-tenth of the hogs and sheep
were returned to the primary producer level for further
feeding before finally being slaughtered. Column (4) and
(5), Table 3.4 indicate the magnitudes of this movement from
public stockyards for the periods 1957-61 and 1962-66.
Empirical evidence was completely lacking that would
indicate the distribution between rail and truck of live-
stock traffic leaving public stockyards. One can only
speculate as to the relative importance of the two modes
and point to the factors that might influence the method of
transportation used. Crucial factors might include the
following: the freight rate plus extra charges for miscella-
neous services such as handling, feeding, etc.; the guality
of service including speed, flexibility and dependability;
the availability of alternative carrier services; the loca-
tions of origin and destination; the geographic distance
involved; the size of shipment; the type of seller and

purchaser and tradition or habit.

From Community Auctions and Assembly Yards

The growth and impact that community auctions have
had on the marketing of livestock, particularly feeders,
was noted earlier. It is thought that the majority of the

livestock moving to and from the community auctions goes by
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TABLE 3.5

Disposition of Slaughter Livestock from Public Stockyards
at Winnipeg, Average 1957-61 and 1962-66%*

To Packers To Abattoirs
Year No. Head 2 No. Head %
CATTLE
1957-61 111,936 63.1 65,336 36.9
1962-66 95,502 53.0 84,656 47.0
CALVES
1957-61 32,372 60.3 21,298 39.7
1962-66 24,050 50.4 23,660 49.6
HOGS
1957-61 43,450 32.0 92,498 68.0
1962-66 60,287 47.5 66,750 52.5
SHEEP
1957-61 20,488 97.2 582 2.8
1962-66 18,438 87.2 2,712 12.8

*Source: Calculated from Table A.2, Appendix II.

truck, especially since some auctions are not located in a
rail line. Animals leaving the auction rings may enter one
of five market channels with the feeder channel being the
most important. Next in impcortance are prcebably the slaugh-

ter channels leading either to abattoirs or packing
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plants.6 Export buyers siphon off some, most of which are
feeders. 1In Alberta during 1962 United States buyers pur-

chased 10.4 per cent of the cattle, 25.6 per cent of the

sheep and zero per cent of the hogs marketed through the
community auctions [20, pp. 17-19]. Finally there is the

movement to public stockyards which would be one of specula-

tion in which it was thoughtsome profit could be earned by
buying in one market and reselling in the other, after
deduction of transport costs. Presumably, such speculative

movements could occur in the opposite direction as well.

From Packing Plants

Wholesale/Retail. By far the largest proportion of

livestock received at packing plants is slaughtered and the
meat is then shipped out to wholesale and retail outlets.
Table 3.6 summarizes Canadian packing plant slaughterings
both in numbers of head and warm dressed weight.

Most or all of the packing companies own trucks which

they use mainly for local distribution of meats and by-prod-
ucts and possibly some intercity deliveries; however, for

long distances (e.g. West to East), they rely on for-hire

6In Ontario over 90 per cent of the cattle sold for
slaughter go direct to packing plants [22, p. 971.
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TABLE 3.6

Livestock Slaughtered at Inspected Packing Plants in
Canada, Average 1957-61 and 1962-66%

No., Warm Dressed No. Warm Dressed
Year Slaughtered Weight Slaughtered Weight
('000 1b.) ('000 1b.)
CATTLE CALVES
1957~-61 1,920,578 995,664 750,165 98,038
1962-66 2,403,358 1,293,603 758,452 110,078
HOGS SHEEP
1957-61 6,197,672 1,001,686 579,329 25,778
1962-66 6,223,979 1,000,686 466,914 20,852

*Source: Livestock Market Review, Canada Dept. of
Agriculture, Ottawa, 1961 and 1966.

—

truckers and railway services. ' Again the guesticn of how
much meat the packers ship by truck and how much by rail and

cver what distances remains unanswered.

Foreign Export. Canada is a net exporter of both

live animals (except sheep) and some meat products (beef

7In an interview with Jack Roman, Traffic Manager,
Canada Packers in Winnipeg, he said that some years ago they
had tried long-distance trucking with their trucks but that
without any back-haul traffic such operations were
uneconomical. :
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and veal) but the principal data source [60] does not
indicate the actual amounts originating from packing plants.
Practically all packer meat shipments to U.S. export go by

truck.8

Country Points. Packing companies are also engaged

in feeding and finishing livestcck either on packer-owned
feedlots or by some contract arrangement with livestock
producers. Supposedly, packers might dispose of some
feeder-type animals through outright sales.

An estimate of the number of feeders that return to
country points from packing plants is shown in Table 3.7.
The calculation was made by subtracting inter-provincial
through~billings and stockyards feeder shipments, from total
inward movement (i.e. feeders to all ccuntry points). The
remainder represents packing plant feeder shipments. How-
ever, it should be pointed out that packer purchases of
feeder stock at community auctions which is transferred
directly to the place of feeding and does nct go via packer
premises is left unaccounted for by these statistics. Most

. . . . 9
community auctions do not maintain complete records.

8Personal interview with Alex Eremko, Canadian
Pacific Railways, Union Stockyards, St. Boniface, Manitoba.

9This interpretation cf the data was verified in a
telephone conversation with A.M. Johnston, Canada Dept. of
Agriculture, Livestock Div. St. Boniface Union Stockyards
Office, Winnipeg, Manitoba.
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From Local Abattoirs

No seccndary data were available which showed the
disposition of meat from abattcirs. However, it is
assumed that the meat enters wholesale and retail channels
as fresh meat or in the form of processed food. Commcnly,
the abattoirs' business is referred to as "kill and chill",
descriptive of the fact that they mainly engage in the fresh
meat trade. Most of the offal and by-products are sent to
packing companies or other animal product processors.

The export channel is another possibility for govern-
ment inspected establishments. Uninspected abattoirs would
be prevented from exporting their meat products by govern-

ment food and health regulatiocns.

From Wholesale/Retail

Intercity trucking is utilized in distributing meat
and meat products tc wholesale and retail stores. Distances
of haul are short. By the time the retail cut of meat is
picked up by the consumer, this study is no longer concerned
with how it is "transported" further. Essentially, this is

the last step in the livestcck marketing system.
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CHAPTER IV

SOME ASPECTS OF RATE MAKING FOR TRANSPORTATION COF

LIVESTOCK AND LIVESTOCK PRODUCTS

In this chapter, three broadly related areas of rate
making for rail and truck transpert are discussed. These
are: the histcrical development of truck and rail rate mak~-
ing, including the rationale upon which rates were based; a
qualitative analysis cof the price elasticity of demand for
animal and animal precducts transportation (by rail) includ-
ing some implicaticns for rate making; and a discussion of
the economies of plant size for road and rail transport ser-
vices. The latter involves some of the cost characteristics
facing the suppliers of livestock and livestock products
transport services. The last section of this chapter briefly

presents an overall summary and conclusions.
A. HISTGRICAL DEVELOPMENT OF RATE MAKING: RAIL AND TRUCK

Freight tariffs are volumincus and complicated. Many
thousands of commodities are shipped daily between thousands
of origins and destinations. And the circumstances under
whichk the shipments are made are centinually changing,
necessitating constant revisions of particular freight rates.
This secticn focuses in particular on the historical devel-

opments of livestock and livestock product freight rates for
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rail and truck, and on the rvationale underiying these
develcpments.
Since railways have played such a major role in
Canadian transportation history and since more has been
written on rail transport than any other mode, it seems
unavoidable that a large part of this section be devoted to
a discussicon of railway freight rate developments with
respect to livestock and related products. 2And, as is

pointed out later, truckers often patterned their own rates

after existing rail rates.

Rail Rate Making

Rate Classification. In general, rail freight rates

may be grouped into several brocad categories.l From 1884
until March 1, 1955 commodities were grouped into ten
Yclasseg"” numbered 1 to 10, each class bearing a different
mileage class rate. Articles in classes 1-5 were scmetimes
referred to as "high rated" goods (e.g. high-valued, bulky,
usually less-than-carlcoad lots of clothing, dishes, gro-

ceriesg), and articles in classes 6-10 were referred to as

lThe categories include class rates, commodity rates,
proporticnal rates, international rates, transcontinental
rates, import and export rates, switching rates, interswi-
tching rates, Maritime Freight Rate Act rates, and miscel-
laneous rates and charges. See Hugh V. Walker [25, Chap. II
and Appendix III] for a breakdown and explanation of each
of these categories.



"low rated"” goods (e.g. low-valued, usually carlcoad lots of
agricultural eguipment, livestock, prcducts of mines and
forests). In addition, there were nine rate categories
above the first class, expressed as multiples of Class 1,
ranging from 1% to 4% times Class 1 rates (e.g. imported
wine and less-than-carlcoad lots were rated at twice first
class) [551 [3, pp. 28-29, 187-88].

The percentage relationships between classes have
never remained stable and the effects of numercus percentage
increases and decreases in all rates, as well as rounding
out the absolute changes tc the nearest cent have distcrted
the original besis even more. The absolute level and the
inter-class relaticonships also differed as ketween Eastern
and Western Canada, pricr to equalization. Western rates
tended to be higher than Eastern rates.

Livestock was ccnsidered to be a relatively low-
valued commodity. Therefore, it fell under Class 9. Fresh
meats, on the other hand, were higher-valued ancd perishable

sc that carlcad lotg of fresh meat were rated at Class 4.

2iThe relationship of the classes (comitting ninth,
livestock, for which a commodity rate was published) in 1950
for hauls of 400 miles was 100, 88, 75, 63, 50, 46, 39, 39,
34 in Eastern Canada and 1060, 85, 67, 50, 45, 38, 27, 27,
22 in the West. For this distance the first class rate in
the West was 4§ cents per hundred pounds higher than in the
East but the tenth class rate was 3 cents per hundred pcunds
less" [2, p. 655].
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Following recommendation of the Turgeon Royal
Commission in 1951 [75, p. 1251, equalization of class rates
took effect on March 1, 1955 at which time the classes were
also renumbered such that the rate class numbers designated
percentages of Class 100 (formerly Class 1) in terms of
cents per hundred pounds, for each mileage block. The
relationship of the classes then became 100, 85, 70, 55, 45,
40, 33, 30, 33 (except horses and mules became 40), and 27
[2, p. 28],3

In general, class rates represent legal maximum or
ceiling rates and are applicable only in the absence of any
lower rate. Most livestock and livestock products, in fact,
nearly all of the revenue tonnage carried by Canadian rail-
ways, move under "commodity" rates4 which may be sub-divided
into normal commodity rates, truck and/or water competitive
rates, and agreed charges,5 In the absence of agreed charges

or truck and/or water competitive rates, normal commodity

rates apply which are published on a point to point basis

3Multiples of Class 100 were simply designated by
appropriate percentages (e.g. 200 means double Class 100).

4According to the 1966 Waybill Analysis [ 53] 55 per
cent of total Canadian rail traffic, in terms of tons, was
transported under commodity rates while class rate traffic
only made up 1 per cent of the total. Furthermore, Class
33 (includes livestock) accounted for only 9 per cent of
total class rate tonnage. '

5Infra, Chapter IV, p. 70,
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or on a mileage basis. Truck and/or water competitive rates
were introduced by the railways to meet competition arising
from highway and water carriers. These rates in turn may

be ordinary or incentive. Most of the livestock rates are
of the step-ladder incentive type such that the rate per
hundredweight decreases with increasing minimum carload
weights. For example, the rates might be 210, 190 and 175
cents a hundredweight for carloadings of 21, 28 and 36
thousand pounds respectively. (Truck rates follow a similar
pattern.)

In July, 1967 (revised in October, 1967) the railways
introduced "per car charges"6 for livestock. These charges
consist merely of a flat rate per car, given origin and
destination, regardless of loaded weight or number of head.
The shipper is free to specify whether he wants to be billed
by hundredweight or by the car. If the shipper's livestock
are relatively light (e.g. feeder calves) it would probably
be to his advantage to pay the flat rate per car. This is
so because most of  the per hundredweight rates are of the

step-ladder incentive type referred to earlier.

6Information obtained in conversations with Jack
Roman, Traffic Manager, Canada Packers, Winnipeg and Alex
Eremko, Canadian Pacific Railways, St. Boniface Union
Stockyards, Winnipeg, Manitoba.
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Another type of incentive rate is the "multiple
carload rate."7 This is a variation of the unit train or
train-load concept which reduces handling of individual
cars. If a shipper has two or more carloads of produce per
day which have a common origin and destination, he is
eligible for a multiple carload rate. Large livestock pro-
ducers, dealers and packing plants no doubt ship sufficient
volume to take advantage of multiple carload rates.

As far as could be determined, no livestock or meats
were being carried under agreed charges.8 This type of
agreement, therefore, does not appear to be of any great
importance for the commodity group in gqguestion. In the
transporting of a commodity group such as petroleum pro=
ducts, there is little question that agreed charges play a
prominent role and have a bearing on truck-rail competition.
However, in view of the fact that agreed charges are an

effective weapon in inter-modal competition, future years i

7Jack Roman, op. cit.

8The legal basis and regulations pertaining to agreed
charges are laid down in the' Statutes' of Canada [79].
Walker describes agreed charges as "a technigué of estab~
lishing rail freight rates to meet competition . . . (and)
take the form of a written agreement between the shipper and
the railways, whereby the shipper agrees to use the services
of the railways in shipping a stipulated major portion of a
commodity in return for receiving a reduced rate from the
railways. During the lifetime of the agreement, any other
shipper usually can obtain this reduced rate by filing a
'notice of intent' to adhere to the conditions stipulated in
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may see truck operators, in addition to railways, resort to
this type of competitive rate making. Witness for the
Province of Quebec to the MacPherson Royal Commission on
Transportation testified that there already were two truck-
ing agreed charges between Montreal and Quebec 177, p. 181.
Historically, of course, the trucking associations
have opposed the railways' use of agreed charges on the
grounds that it gave the railroads an unfair advantage and
that it could develop into "a potent monopolistic weapon by
which competition by trucking operators can be weakened and
eliminated" [77, p. 14]. They have further claimed that
agreed charges removed traffic from competition for a long
period of time;9 that some rate agreements were less than
compensatory; and that it was only the largest truck oper-
ators who had the financial resources to enter into agreed
charges, which if they did would create hardships for other
smaller truck operators [77, pp. 16-18]. It is not clear
why only the largest truckers could engage in agreed charges

and the submission does not elaborate.

the agreement" [25, p. 12]. Typically, agreed charge con-
tracts provide that 75 to 100 per cent of a shippers' traf-
fic must move by rail [74, p. 73].

9Actually the life of an agreed charge contract is one
year, whereupon it must be re-negotiated but a Canada Packers
representative indicated that, in practice, it was often
implied or understood that the contract would be good for a
much longer term (e.g. five years). Consequently, they were
reluctant to enter into such a contract.



72

Despite the repeated protests of the trucking
industry, operators still seem to have been able to meet
rail competition rather well, particularly on a service
basis. A special study conducted by D.W. Carr and Assoc-
iates for the MacPherson Commission reported that in some
cases meat packers in Western Canada preferred truck ser-
vices to rail with agreed charges at very much lower rates.
The supervised refrigeration offered by truckers was
particularly attractive [74, p. 731.

This provides an idea as to the categorization of
rail tariffs and how livestock rates fit into the scheme.

Pre-1948. Until the 1930's and to a considerable
extent into the 1940's, the railways enjoyed an era of near
monopoly conditions in the Canadian transportation environ-
ment. From the very first commodity classification pub-
lished in 1874 it was evident that the underlying principle
by which commodities were grouped was a "value of service"
concept or a "charging what the traffic will bear" idea
[73, p. 44]. This principle discussed earlier in Chapter
II, was already well known in water transport.

With value of service pricing, the rate charged for
transporting a particular commodity depends mainly on the
shipper's demand function for the service and, in essence,
involves price discrimination. To reiterate, the three

conditions necessary for discriminatory pricing are seller
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monopoly power, separation of markets and different price
(rate) elasticities of demand between markets.

To a large extent all three conditions were present

in railway transportation, especially in the early decades
of railroading. While there was more than a single railway

firm operating in the entire sphere of Canadian transporta-

tion, the alternatives of competing railway, water, highway

or air transport facilities were often extremely limited or
non-existant. Many geographical regions of the country had
access to but one common carrier mode and that was usually
rail. Competition between railways was also limited for two
reasons. Firstly, they were relatively few in number, with
two emerging to carry about 73 per cent of total rail traf-
fic by 1966 [71] and; secondly, they were subject to regula-
tion from an early date and subject also to serve as

*
instruments of public policy. 1In effect, the railways as a

mode of transportation did possess sufficient monopoly power

to practice rate discrimination [72, pp. 2-61 [3, pp. 3-271.
Also lacking the mathematical tools and techniques
for determining the actual costs of a particular shipment,

the railways resorted to ad hoc, experimental adjustments

"to discover what the shippers could afford to pay" [73, p.
46] and value of service pricing was a natural out-growth of
this situation. In essence, the experimentation sought to

determine the demand for transportation services in the

*Still a third reason was the fact that they were
inherently limited to a fixed right of way.
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absence of statistically derived demand functions.
Livestock, along with other agricultural products,
were placed among the low-value per pound commodities and,
hence, moved for relatively low rates. Tn addition, it was
considered desirable for the development of Western Canada
that certain settlers' requirements westbound from Eastern
Canada be allowed to move at low rates. In 1899, therefore,
livestock rates were reduced by 10 per cent [2, p. 87].
Again in 1921, after two general rate increases in 1918 and
1920, the railways voluntarily lowered several commodity
rates including those on livestock when prices fell sharply
in late 1920 [2, p. 92]. With the depressed prices it was
felt that rates were too high for what the traffic could
bear. It was not until April, 1948, about 27 years later,
that livestock freight rates jumped once more as a result of

a 21 per cent horizontal rate increase. (Table 4.1).

~Post-1948. Including the 1948 21 per cent case,

there have been eleven horizontal rate increases (including
interims) which resulted in a peak cumulative increase of

157 per cent by December 1, 1958 (Table 4.1). This does not
mean that all rates, or even that rates on the average, have
increased by 157 per cent because some rates were unaffected
(e.g. statutory rates) and others may have been subject to

additional adjustments. Rates on both live cattle, hogs and

sheep and on fresh or frozen meats were affected by nearly
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Summary of General Increases in Class and Commodity

Rail Freight Rates since April, 1948%*

Effective Cumulative
Date Per Cent Increase Increase?
8 Apr. 48 21 21
11 Oct. 49 8 31
23 Mar. 50 16 in lieu of 8 above 40
16 June 50 20 in lieu of 16 above 45
26 July 51 12 63
11 Feb. 52 17 in lieu of 12 above 70
1 Jan. 53 9 85
16 Mar. 53 7 98
3 July 56 7 112
1 Jan. 57 11 in lieu of 7 above 120
1 Dec. 58 17 157
1 Aug. 59 10 in lieu of 17 above 142
6 May 60 8 in lieu of 10 above 138

Then a 21

@his column is calculated as follows:
pre-1948 freight rate on any commodity
hundredweight (cents/cwt.).
would raise the rate to 121 cents/cwt.
increase would simply be 21 per cent.
increase added on to the 121 cent rate

and the

Suppose the
was 100 cents per
per cent increase
"cumulative"
A further 8 per cent
would raise the lat-

ter by approximately 10 cents (9.68 rounded off) bringing it
up to 131 cents/cwt., which is 31 per cent greater than the
initial rate of 100 cents. In other words, the cumulative
effect of, first, a 21 per cent increase and then an 8 per
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every general rate case. (At least one exception, for ex-
ample, is the rate on live cattle, hogs and sheep from
Winnipeg to Montreal which decreased one cent per hundred-
weight on January 1, 1957. See Table A.3, Appendix I1.)
Following December, 1958 rates were held relatively stable,
pending findings of the Royal Commission appointed in May,
1959 to enquire into the railway rate structure and other
matters affecting transportation. In the meantime, legis-
lation designed as a relief measure for shippers was passed

by Parliament in July, 1959. The Freight Rates Reduction Act
and later amendments provided the finances necessary to permit
the reduction of freight rates and the payment of compensation
to the railways for maintenance of their rates on freight

traffic at the reduced levels [58].10

In addition to the effects of horizontal changes in
rates, livestock rates have been subject to numerous other
adjustments. Live cattle rates between Winnipeg and Mon-

treal, for example, have increased on six occasions and

cent increase, is 31 per cent.

The "16 in lieu of 8" case is calculated by adding
16 per cent on to 121 (not 131), which amounts to 121 +
(121 x .16) = 140. Hence the cumulative increase is 40 per
cent.

The same procedure is followed for the remainder of
the table.

*Source: Hugh V. Walker, The Transportation of Feed

lOInfra, Chapter VvV, p. 117.
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decreased on six. Rates on meats between the same two

points have jumped only three times and fallen seven. By

the end of 1966 the net result has been a cumulative increase
of 121 per cent for live animals but only 64 per cent for
meats (Table 4.2). It is interesting to note that at the
time when rates had reached a peak in December, 1958 the
cumulative increase for both commodity groups was slightly
more than 140 per cent. One possible explanation of this
phenomenon ié that since 1958 meats have been subject to
more long-haul trucking competition than live animals.

In recent years, however, the railways' monopoly
power is being threatened for many different commodities and
lengths of haul, including that of animals and animal pro-
ducts, so that unless the shippers of a commodity are "cap-
tive" shippers (i.e. their only choice is to ship by rail or
not at all) it becomes considerably more difficult to prac-
tice discriminatory pricing.

From looking at the historical development of live-
stock rates or rail rates in total, for that matter, it
becomes clear that they have certainly not remained constant
or even evolved in some simple, straight-forward pattern.
The forces are many that influence rail rates--some economic

and some institutional or political.



Index of Rail Freight Rates on Shipments of
Livestock and Meats from Winnipeg to
1921-66*%*

TABLE 4.2

Toronto or Montreal,

78

Effective Cattle, Hogs Meats, Fresh
Date & Sheep or Frozen
15 Aug. 21 100
1 Oct. 21 100
8 Apr. 48 121 121
11 Oct. 49 131 131
23 Mar. 50 140 140
16 June 50 146 145
15 Dec. 50 155
26 July 51 174 162
11 Feb. 52 181 169
1 May. 52 169 160
1l Jan. 53 186 175
16 Mar. 53 200 188
1 May 53 193 183
1l Nov. 55 185 177
1l Mar. 56 193
1 Nov. 56 183
3 July 56 206 195
1l Jan. 57 205 203
1l Mar. 57 207 205
1l Aug. 58 208
1 Dec. 58 244 241
1 Mar. 59 240 239
1 Aug. 59 225
30 Apr. 59 193
7 Sept.59 207
1l Dec. 59 216
6 May 60 212
1l Feb. 62 207
18 July 62 175
29 Oct. 62 157
1 Mar. 64 164
10 Oct. 66 221
*Source: Calculated from Tables A.3 and A.4,

Appendix TI.
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Truck Rate Making

From the very outset the rate policies of for-hire
truckers have reflected the nature of the trucking industry,
which differs considerably from the railway industry. The
relative ease of entry and the relatively large number of
firms have given rise to a considerable amount of rate and
service flexibility as well as competitively determined
rates. A special study conducted for the Royal Commission
on Transportation 74, pp. 36-37 1 found that for some stan-
dard commodities, which only required standard handling
techniques (e.g. canned goods), truckers were content to
use railway rates as a basic guide to their pricing. How-
ever, the major portion of the goods hauled by trucks
consisted of manufactured and processed goods requiring a
wide range of specialized services and in this area truckers
preferred to leave their rates flexible so as to better meet
the needs of particular shippers. Railway rates were not
suitable for a rate making standard, particularly on short-
haul traffic., For long-distance operators the Commission
reported that,

. . . railway rates provided a clear guide for maxi-

mum rates, their line-~haul costs appeared to be their

guide for minimum rates--the risk of loss by cutting
rates below this minimum was correspondingly greater
than for shorter haul operators. . . indications

that these line-haul costs permitted adeqguate freedom

for competition with the railways were evident in the

substantial reductions made in rail rates on dressed

meat, livestock, butter and other commodities . .
[74, p. 371].
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A comparison of rail and truck rates on hanging beef
carried from Winnipeg to Montreal or Toronto revealed that

1

the charges per hundredweight were identical.l Inter-

modal competition, therefore, must rest primarily on gquality
of service considerations. This appears to be consistent
with the above assertion that rail rates provided a clear
guide for maximum truck rates over long distances.
Door-to-door pick-up and delivery (including split
deliveries of a load to more than one customer at destina-
tion), speed and flexibility are probably the three most
important quality factors, upon which the truckers place a
great deal of emphasis. In long-distance livestock ship-
ments, for example, this means that truckers are able to
travel from Alberta to Eastern Canada with only one rest-

stop, whereas rail would require two [2, p. 492],12

Thus, it would appear that the pricing policies of
trucking firms were and are more nearly consistent with cost
of service pricing than with value of service. Their ability

to practice price discrimination is severely limited by their

llpersonal interview with Bill Cole, Executive Sec-
retary of Winnipeg Livestock Exchange, St. Boniface Union
Stockyvards, Winnipeg, Manitoba.

12Canadian Pacific Railways requires two stops; how-
ever, Canadian National Railways is now able to run through
with only one stop at Winnipeg. [Alex Eremko, Canadian Pac-
ific Railways, St. Boniface Union Stockyards, Winnipeg,
Manitobal],
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lack of monopoly power because an individual trucking firm
must answer to competition of other truckers, to the com-
petition of railways and, in a few instances, to the com-

petition of aviation.

B. PRICE ELASTICITY OF DEMAND FOR LIVESTOCK AND

LIVESTOCK PRODUCTS TRANSPORT SERVICES

This section seeks to determine, if only in a qual-
itative manner, what the price elasticity of the transport
demand function for animals and animal products might be.
Knowledge in this area is essential when setting and adjust-
ing freight rates on a value of service basis. It also pro-
vides carriers with information as to how their total
revenue might be affected if rates were altered.

The value of a commodity (i.e. price per unit of
weight) provides a good indication of the elasticity of
demand for transportation. The elasticity of the transporta-
tion demand for any commodity depends on two main factors:
(1) what proportion the transportation charge per unit of
weight is of the value of the commodity, and (2) the price

elasticity of demand for the commodity itself,13 The

13The transportation demand function discussed here

is the demand for transportation services in general which
does not isolate the demand for any particular mode, unless
rail, for example, happens to be the only mode available, as
in a monopoly situation. In the event that two or more modes
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greater the proportion the transportation charge is of the
selling price of the commodity, and the greater the price
elasticity of demand for the commodity, the greater will be
the elasticity of transport demand and vice versa.
Generally, the higher the selling price the smaller
will be the proportion of transportation charges of selling
price and the smaller will be the effects on quantity sold

of a change in the transport rate. Hence, a high-valued

commodity can "stand" a higher transportation charge than a

low-valued commodity, other things being equal.14 Therefore,
maximizing revenues would involve imposing a high freight
rate on high-valued goods (which are transport inelastic)
and a low freight rate on low-valued goods (which are trans-
port elastic).

First, one must know what proportion the transport
charge per unit of weight (T) is of the price per unit of
weight of livestock or products (V). This ratio will be

denoted as T/V. The numerator, or the per unit of weight

are available, the transportation charges of alternative
modes must be taken into account in determining the elas-
ticity of demand for any particular mode [11, p. 1571,

l4It is possible that the influence of the elastic-
ities of demand for the commodities themselves could be
strong enough to offset the transport charge to selling
price ratio effect. Such would be the case if the demand
for the high-valued good was highly elastic and the demand
for the low-valued good highly inelastic.
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transport charge, is given by the freight rate plus any
miscellaneous charges (e.g. feed for livestock, stopover,
handling, etc.) imposed by the railway for a particular
shipment. The denominator, or the value of the commodity
in question, is given by the per unit of weight price of
the commodity. (The relevant price is the market price at
destination.)

Consider first the denominator. Whether the value of
the commodity, as measured by market price, is considered as
being "high" or "low" is largely a relative designation
determined on the basis of comparisons with the values of
other commodities. It was stated earlier that, other things
being equal, a high-valued commodity could "stand" a higher
transport charge than a low-valued commodity; consequently,
for a given tonnage one would expect a low-valued commodity
to contribute proportionately less towards transport revenue
than a high-valued commodity. For example, if commodity X
made up 10 per cent of total tons hauled by a particular
mode and if X was low-valued, its revenue contribution would
be less than 10 per cent of total revenue. If X was high-
valued, its contribution to total revenue would be more than
10 per cent.

With this in mind, Table 4.3 is presented to show some
comparisons of the five broad commodity groups transported by

Canadian railways. The group of animals and animal products
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was found to have the highest per cent revenue to per cent
tonnage contribution ratio in both 1949 and 1966, even
higher than manufactures and miscellaneous. Products of
mines had the lowest ratio.

It may be inferred from this, ceteris paribus, that

on the average, animals and animal products are high-valued

goods relative to all other commodity groups.

Within the animals and animal products group, fresh
meats were found to make a greater contribution to revenue
per ton, as might be expected, than either live cattle and
calves or hogs. This is shown in Table 4.4 and also in
Table 4.6

Further evidence suggesting that the animals and
animal products group constitute the highest valued group is
contained in Table 4.5. Again, average revenue per ton

earned by animals and animal products was between 1.5 to

almost 3.0 times as high as its closest competitor, manu~

factures and miscellaneous; and up to 15.5 times higher than

products of mines, which were at the bottom of the list once
more with an average revenue of $2.52 per ton in 1966.
Animals and animal products were also found to have
the highest average revenue per ton-mile, despite the largest
average length of haul of 1,378 miles as compared to 562
miles for manufactures and miscellaneous. Freight rates

generally "taper" with increasing distance [2, pp. 212-15],
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therefore, the average revenue per ton-mile for a short-haul

will be greater than for a long-haul, ceteris paribus. This

means that if the length of haul of animals and animal pro-
ducts was increased sufficiently, while holding manufactures
and miscellaneous constant at 562 miles, the average revenue
per ton-mile for the former commodity group would eventually
drop below the average revenue per ton-mile of the latter
(assuming animals and animal products freight rates contin-
ued to taper off with increasing distances).

The important point to notice in this regard is that
the average length of haul of animals and animal products in
1966 was already more than twice that of manufactures and
miscellaneous, yet the average revenue per ton-mile of the
former was still above the latter.

If, therefore, animals and animal products are high-
valued and if the numerator, T, is relatively low then the
ratio T/V should be relatively low also, which would have the
effect of making the transport demand function more inelas-

tic, citeris paribus. Can this inference be empirically

verified?

A 1954 study in the United States based on Texas
choice grade steers sold at retail in New York, found that
about 2.0 per cent of the consumer's dollar went to transport
services [521. A second study conducted at the University

of Manitoba and based on beef marketed in Winnipeg, over the
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period 1935-1957, found that transportation plus primary
marketing costs (these include charges for use of stockyard
facilities, feed, insurance, commission, penalties levied on
cattle marketed with horns, and other miscellaneous charges)
made up a low of 2.1 per cent of the consumer's dollar in
1951 to a high of 6.4 per cent in 1935 [26, pp. 7, 30].

These proportions appear to be quite low, as was
anticipated; however, the percentages cited represent the
proportion total transport charges are of the retail value
of beef, after it has been slaughtered, processed, and cut
up for retail trade. To estimate the T/V ratio on this
basis, especially for live cattle, may not be too useful
since the demand for transporting live cattle is essentially
a derived demand, dependent on the consumer demand for the
final product. Hence, a more valid estimate of T/V would
be one where the value of the commodity was measured by the
price of the livestock at destination, before further pro-
cessing of the animals had taken place. In other words, if
a live animal is transported from A to B one should calculate
what percentage the total transport charge per pound is of
the price per pound of the live animal, if it were sold in
the market at B.

With this in mind some simple calculations are tab-
ulated in Table 4.7. The rail freight rates shown in the

fourth column may not include all the miscellaneous handling
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charges, so to the extent that they are absent the percent-
age of freight rate over price will understate the T/V
ratio, which as stated earlier, should properly include
extra charges in the numerator.

The last column of Table 4.7 shows that the ratio is
in the range of 3.1 per cent to 9.7 per cent. On the aver-
age this is significantly higher than the 2 per cent recorded
earlier. Again, since a commodity in a semi-processed
state is generally less valuable than the same commodity in
a more fully-processed state, the percentages for live and
wholesale carcass beef would be expected to be higher than
for retail beef. By the same token, it can be seen that the
freight rate to price ratio is higher for shipping live cattle
from Saskatoon, Winnipeg and Edmonton to Toronto than it is
for shipping fresh or frozen meat between the respective
points.

.From the indications thus far, what can be concluded
about the relative magnitude of the T/V ratio? Once again,
whether the ratio (e.g. 6 per cent) is considered to be
"high" or "low" is somewhat arbitrary and relative. However,
if it is true that the value of animals and animal products
is relatively high (as was suggested) and given that freight
rates on livestock were found to be low-rated (i.e. pre-1955
livestock was in Class 9 and post-1955 in Class 33), then it
may be concluded that the T/V ratio must also be relatively

low.
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This is not to say that transportation charges are
insignificant in relation to the value of livestock and
livestock products, but it does mean that the effects of
transportation charges on the transport demand for livestock
and livestock products are of lesser importance than they
are for lower-valued but higher-rated commodities.

The second factor affecting the price elasticity of
the transportation demand for animals and animal products
which must be considered is the price elasticity of demand
for the commodity or commodity group itself.15 Let Te
denote the price elasticity of demand for the transportation
of animals and animal products and De denote the price
elasticity of demand for the commodity group per se. It
will be remembered, other things being equal, that the lower
D 1is, the lower T, will be and the higher De’ the higher T,

e

will be. Now what can be said about De?

15While income elasticity of demand for the commodity
may affect the elasticity of transport demand for the com-
modity, for the purposes at hand only the price elasticity
of demand is considered for two reasons; namely, that inter-
regional, inter-temporal changes in income are generally
relatively small, especially over short time periods, and
so can be regarded as nearly constant; and that, since we
are attempting to determine the rate (i.e. price) elasticity
of transport demand and since transportation constitutes a
cost item to be covered by the price of the commodity, it is
important to know how consumers respond to changes in the
commodity price. The consumer's response, in turn, directly
influences the shippers' response to changes in the freight
rate.
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Table 4.8 indicates some price elasticities for var-
ious meats and other selected agricultural commodities at
the retail level. Red meats as a group were found to be
relatively inelastic (i.e. a 1 per cent rise in the weighted
price of red meats resulted in a decrease of only .43 per

cent in quantity consumed, ceteris paribus), though not as

inelastic as butter and white potatoes, for example. O0Of the
red meats, lamb was highly elastic responding more than
proportionately to a given change in price.

Once again the price elasticity at the retail level
of demand may not be the appropriate elasticity for deter-
mining Te° The price of the live animal and carcass meat at
the stockyards and packing house (wholesale) levels, respec-
tively, is lower than retail by the amount of the packer and
retail marketing margins; and the latter typically vary only
slightly as prices vary. That being the case, it can be
demonstrated that the price elasticity of demand at the farm,
or at some other intermediate level, is less than the price
elasticity of demand at the retail level [12, pp. 5, 17,
49-50].

Therefore, if an empirical investigation were carried
out to determine the price elasticity of demand for live
cattle or for carcass beef one would expect it to be lower
than the already low retail price elasticity of -.31 (Table

4.8). This would have the directional effect of making Te
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TABLE 4.8

Price Elasticities for Selected Agricultural Commodities
and Commodity Groups, Canada, 1926-62%

Commodity Price Elasticitya
Red Meatsb —,43+
Beef -.31
Pork -.66%
Lamb ~1.78%%
Poultry Meats® ~1.067%
Eggs -.31%%
Butter —,15++
Cheese —,71++
Margarine .25++
Sugar -.27%
White Potatoes .21++
Wheat Flour -.24
Cerealsd -.56%

%Levels of significance indicated by: xx = 1 per
cent; x = 5 per cent; + = 10 per cent; ++ = 40 per cent.

bIncludes beef and veal, pork and lamb.
“Includes chicken and turkey meat.

dIncludes wheat flour, oatmeal and rolled oats, rye
flour and meal, pot and pearl barley, buckwheat flour.

*Source: M.L. Beckford, "Demand Analysis for Selected
Agricultural Commodities, Canada, 1926-62."
Ph.D. Thesis, University of Manitoba, October,
1964, Appendix B, Table XX. The analysis omits
the World War II period, 1940-46 [80].
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less elastic if Te was, in fact, elastic to begin with, or
of making Te more inelastic if initially Te was, in fact,
inelastic.

On the basis of a relatively low T/V ratio together with
with\én inelastic demand for animals and animal products it
can be concluded that the demand for transporting animals
and animal products is rate inelastic. This conclusion is
subject to at least the one qualification noted earlier that,
strictly speaking, only the transport demand function in
general and not for any one mode is being analyzed, unless
that mode happens to be in a monopoly position with respect
to transportipg the commodity group in gquestion. However,
to the extent that 1966 raii freight rates were employed
earlier in determining T/V and to the extent that some seg-
ments of railway.li%estock and livestdck product shipments
were immune to ﬁruck competition (admittedly, this segment
was small) the analysis does isolate the rail transport
demand function. In other words, the analysis measures the
rate elasticity of rail transport demana for hauling animals
and animal products,. where cross-elasticity is excluded by

definition.
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Of course, the transport demand for rail can still be
inelastic (over some rate-gquantity range) even in an environ-
ment of inter-modal competition and certainly by 1966 truck-
rail competition was vigorous. The effect of truck competi-
tion on the rail transport demand function is to make it less
rate inelastic.

The question may now be raised whether, historically,
railway pricing of livestock and livestock products transporta-
tion services was consistent with demand theory and value of
service pricing. If livestock and livestock products are high-
valued goods why were they generally regarded as low-valued,
which is exemplified by the fact that livestock was initially
placed into Class 9? Also, if the conclusion that Te <1 is
true, then the implication is that an increase in the freight
rate would increase total revenue and, conversely, a decrease
in the rate would decrease total revenue. It would appear that
the railways could have placed livestock in a higher class (fresh
meats were in Class 4, which bore higher rates) and that they
have foregone revenues they could have earned on hauling live-
stock and products simply by raising freight rates for this commod-
ity group. The necessary monopoly power to do so was present.

In an effort to explain why freight rates were not raised,
one would need to investigate the possible existence of other
variables, both economic and non-economic in nature, which either
may have prevented the railways from raising their rates even
though they would have wanted to, or may suggest that the demand
for transporting animals and animal products was, in fact, not

rate inelastic.
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The supply conditions of livestock and livestock product
shippers, for example, may have been such that a small
increase in freight rates would have resulted in a large
reduction in volume shipped (i.e. an elastic supply curve).
Then total revenue earned by the railways from this commod-
ity group would have declined. Regulatory authorities
apparently had the well-being of the nation, generally, and
the livestock shippers in particular in mind over that of
railway earnings. For example, it was a national goal at
the turn of the century to stimulate growth in Western Can-
ada, which was particularly suited to primary production.
To accomplish this goal it was felt that settlers in the

West required abundant, low-priced transportation. Conse-

quently, freight rates were lowered on various settler
effects and agricultural commodities, including animals and
animal products. The analysis seems to suggest (assuming
the relative magnitudes of T/V and D, at that point in time
were the same as we judged them to be in more recent years,
and this may be an heroic assumption) that lowering freight
rates on low~valued commodities (e.g. plant products of
agriculture) was consistent with charging what the traffic
will bear (i.e. maximizing revenues). But lowering rates on
high-valued animals and animal products was inconsistent.
Given the assumptions, this is a clear case where political

forces took precedence over economic forces.
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Thinking now in terms of the present and future sit-
uation regarding the rate elasticity of demand for trans-
porting livestock and livestock products it was concluded
earlier that, based on 1966 data, the rail transport demand
for this commodity group was rate inelastic. Ignoring truck
competition, it would theoretically be possible for railways
to increase total gross revenues by raising animals and
animal products freight rates. However, given that truck
competition does exist, if truck rates remained constant as
railways gradually raised theirs, more and more livestock
and livestock products shippers would switch from rail to
truck, so that at some rail rate level the demand function
for rail transport would become perfectly elastic, above
which no shippers would choose rail (assuming also that the
quality of service differential between rail and truck
remained constant).

What the livestock and livestock shippers' response
would be to a rail rate increase cannot be determined from
the calculations performed. The outcome would depend,
among other things, on whether or not truck operators also
increased their rates and whether or not the rail-truck
quality of service differential changed as freight rates
changed. Other things being equal, though, it is hypoth-
esized that, because of the presence of vigorous truck

competition, the demand for rail transport of the commodity
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group in question is elastic at rate levels above the 1966
level. And, since there are no indications that truck com-
petition is going to decline by any substantial amount in
the foreseeable future, this situation is expected to
continue.

It should be recognized that to speak of the rate
elasticity of demand for transport services of a particular
commodity group may not be too meaningful on account of the
numerous circumstances that are overlooked but which may be
relevant in studying a particular case. For example, between
points A and B the rail transport demand may be highly rate
elastic, because of truck competition, whereas between A
and C the rail transport demand function might be inelastic,
since inter-modal competition is lacking. Thus, the fore-
going analysis is highly aggregative and simplified for gen-

eral discussion purposes.

C. ECONOMIES OF PLANT SIZE: RAIL AND TRUCK

As was indicated in Chapter II, cost of service rate
making is based directly on the long-run cost curves of the
firm. The shape of the long-run cost curves depends on the
economies of scale that can be realized.

It is the purpose of this section to comment on the
possible presence or absence of economies of scale in live-

stock and livestock products transportation by rail and
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motor truck.

Rail

The question of whether Canadian railroads face
increasing, constant, or decreasing returns to scale in the
movement of livestock and livestock products has never been
investigated‘and, as far as could be determined, not even an
inquiry of whether Canadian railways, for all commodity
movements, face increasing, constant, or decreasing returns
to scale. The best that can be done here is to point to
several studies made of United States railroads, on the as-
sumption that the situation in Canada is not too different
to radically affect our observations. Even on the basis of
the investigations that have been made, it appears that there
is no general agreement among transportation economists as
to what, in fact, the shape of the long-run average cost
curve is.

Early writers such as W.Z. Ripley [10] emphasized
that a substantial portion of total railway expenses were
fixed as traffic increased and, therefore, increasing returns
existed. Some, however, expressed reservations about the
"Ripley formula" which held that operating expenses only
made up two-thirds of the total expenses and still half of
the operating expenses could be considered fixed with respect

to output changes. In 1940 Herbert Ashton wrote:
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That there are factors, independent of variations in

the volume of traffic, which affect railroad costs can-
not be denied. But the conclusion seems warranted that
the general pronouncements with regard to the 'relative
constancy' of the several divisions of operating costs
can be accepted as reasonably accurate only within
definite limits. When considered over any period longer
than a month, the variable element in all operating costs
stands out as the dominant characteristics [28, p. 33217.

Three years later E.W. Williams reiterated the traditional
view:

Present experience indicates, however, that the assump-
tion that railroad operating expenses increase less
rapidly than traffic during periods of sustained traffic
growth continues to have substantial validity. . . . This
performance results from the substantial fixity of cer-
tain elements of expense over varying period of time and

in large . . . areas in the industry. The presence of
such fixed expenses coincides chiefly with excess capacity
[48, p. 365].

Evidently, the two crucial factors which no doubt
could help explain and to some extent reconcile these con-
flicting views are the time periods involved and the traffic

densities relative to capacity,l6

The shorter the time per-

iod and the greater the excess capacity, the greater the

fixity of expenses and the degree of declining unit costs.
Two recent major studies of scale economies in the

railroad industry were undertaken by G.H. Borts and K.T.

Healy in 1960 and 1961, respectively.

l6The term "capacity" means the uniform rate of out-
put which a plant is built to supply. 1In terms of average
cost curves, capacity is that rate of output at which the
short-run average cost curve (i.e. the plant-cost curve) is
tangent to the long-run average cost curve [29].
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Borts [30] stratified a cross section sample of 61
railroads by region (Eastern, Southern and Western) and by
size (large, medium and small) and made estimates of average
cost, marginal cost and the elasticity of cost (marginal
cost divided by average cost) for each size class. The
hypotheses tested were, "that the cost-output relation is
gsignificantly affected by the size of the firm and that it
is significantly affected by the region in which it operates"
[301 pe 120]°

The empirical evidence showed that:

The average cost per car-mile . . . shows sharply dif-
ferent behavior in the Eastern region on the one hand

and the Southern and Western regions on the other, .

There is evidence of long-run increasing cost in the
Eastern region and long-run constant or decreasing cost
in the South and West. In the East, average cost is
higher for the largest size firm than for the smallest.

. In the South and West, on the other hand, either the
average cost is highest for the smallest size firm, or
else the average cost does not vary by size of firm. In
addition . . . the average cost curve is substantially
above the marginal cost curve for the South and West
[30, pp. 126-27].

Borts concludes that while most writers recognized the
higher densities of traffic in the East they still asserted
that long-run average costs either decreased, or at best
remained constant. If Borts' findings are correct, Eastern
railroads faced increasing costs and a rethinking of the old
position might be necesgsary.

K.T. Healy [4] studied the effects of traffic density

and of scale on the operations of 37 United States railroads
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for the period of 1954-56. J.R. Felton reports on Healy's
findings as follows:
After eliminating the effects of differences in den-
sity, Healy . . . found that railroads with more than
10,000 employees experienced increases in wages and
transportation expense per unit of output [34, p. 729].

This means that railroads with more than 10,000
employees experience greater diseconomies than economies of
scale with a consequent rise in per unit costs.

What can now be said about returns to scale in the
rail movements of animals and animal products in Canada?
When considering this question, reduced unit costs resulting
from increased utilization of existing capacity must not be
confused with lower unit costs obtained from operating a
plant with greater capacity. The former may be represented
by a movement along a given short-run average cost curve
while the latter implies movement along the long-run average
cost curve.

In order to apply Borts' or Healy's findings to the
Canadian situation, one would have to decide into which size
class the Canadian railroad firms fit and also satisfy one-
self that the operating and capital costs incurred by the
Canadian railroads were comparable in magnitude to the costs
incurred by the United States railroads that were analyzed

in the studies. If the Canadian National and the Canadian

Pacific Railways, for example, fit into the large class size
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and 1if the traffic density is comparable to the Southern
and Western regions of the United States, then there would
be some justification in saying that the CNR and the CPR
face long-run constant or decreasing costs.

In terms of rail traffic density per route mile or
utilization of existing capacity it is doubtful, purely from
a conjectural standpoint, that traffic density in Canada
would compare with the U.S. Eastern seaboard, except per-
haps the density on lines connecting such points as Toronto
and Montreal. Canadian traffic density is more likely to
compare with the West and South of the United States.

Excess capacity implies the existence of "a plant
larger than necessary to produce a given rate of output at
minimum cost" [29, p. 324] and it also implies that if the
rate of output were increased to full economic capacity, unit
costs would decline to the minimum cost point (i.e. to the
point of tangency between the plant and economy of scale
curves). In the opinion of R.J. Sampson:

Whether or not excess capacity exists for providing a
multi-input service or product depends on the availabil-
ity or scarcity of all the necessary inputs. If one
essential input is being used to capacity, even though
others may not be fully utilized, no usable excess
capacity exists [44, p. 68].

He goes on to say that the present-day scarce input

in United States railroading is rolling stock so that, in

effect, there is no usable excess capacity.
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Much has been said and written in Canada regarding
boxcar shortages in the movement of grain; but, generally,
there do not seem to be any shortages in the supply of cat-
tle cars or refrigerator cars. Evidently, the railways can
readily determine in advance where and when rolling stock
will be required for animals and animal products so they
stockpile the empty cars not being used at appropriate loca-
tions.

Table 4.9 shows the changes in numbers of some rail-
way rolling stock between 1955 and 1965. Locomotives and
flatcars have increased in number whereas refrigerator and
stock cars have declined. The same source indicated that
the capacities of the equipment has increased, partially off-
setting the decreases in car numbers. Between 1954 and 1965,
the average tractive power of locomotives increased from
21.3 tons to 29.4 tons and the average capacity of all
freight cars increased from 48.1 tons to 53.8 tons.

In percentage terms, stock cars decreased by 45.5 per
cent in number while the average capacity of all freight cars
increased by only 11.9 per cent during approximately the
same time period. If the increase in capacity of stock cars

was anywhere near the average increase for all freight cars,

7Personal interview with Bill Cole, Executive Sec-
retary of Winnipeg Livestock Exchange, St. Boniface Union
Stockyards, Winnipeg, Manitoba.
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then there has been a real decline in available stock car
space. This could be interpreted to mean that the railways
had had excess capacity with respect to stock cars and, sub-
sequently, decided to reduce the amount of equipment. The
degree of utilization, however, may also have increased in
the meantime which would offset the decline in physical

space.

TABLE 4.9

Railway Rolling Stock in Operation in Canada as at
December 31 of Selected Years*

Type 1955 1960 1965
(No.)

Locomotive (diesel electric) 1,455 3,308 3,238

Freight Cars - Flat 12,037 12,645 13,475

- Refrigerator 9,735 10,076 7,936

- Stock 5,776 4,917 3,150

*Source: Canada Yearbook, 1962 and 1967.

Truck

Economies of plant size in the trucking industry
appear to be limited and of lesser importance than economies
of scale in railroading. Once again it was necessary to
draw on the findings of United States studies, in the
absence of Canadian research in this area.

Studying the costs of operating livestock trucking

firms in North Dakota, K.L. Casavant and D.C. Nelson suggest
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that a three tractor-four trailer firm making 450,000 miles
annually utilizes the possible economies of scale to a large
extent [15, p. 43]. A one tractor-one trailer model firm
was definitely found to be less efficient, whereas quad-
rupling firm size from the three tractor-four trailer to the
twelve tractor-sixteen trailer model only reduced per mile
operating costs by 0.49 cents. Average operating costs
dropped by 3.29 cents when a one tractor-one trailer firm
was increased to a three tractor-four trailer size.

An earlier study by M.J. Roberts [43] of 114, Class 1
general commodity carriers showed similar findings. While
limited economies of scale existed, it was notable that in
the cost distribution of all sizes of firms there was a
large concentration within the 40-to 60-cent band (i.e. aver-
age cost per vehicle-mile). The most numerous and largest
deviations from this range occurred for small sized carriers
[43, p. 231].

The two important variables which in large part
explained the cost differentials among firms were the vehicle-
miles per route mile and the average length of haul. The
first variable measured the intensity of vehicle employment
in terms of routes operated ("route utilization") and the
second was an indicator of the extent to which terminal
expenses intruded on per vehicle-mile costs, since the short-

er the haul, the heavier the terminal burden on each
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performance unit. Roberts employed a technique in which he
combined these two variables by calculating their cross
products for each of the firms involved,l8 He found that
high costs were confined exclusively to firms which had
cross products below a certain critical minimum level
(300,000). Beyond the critical level, there was little
chance of experiencing high costs; yet, there did not appear
to be any advantage in striving for a cross product higher
than 300,000 [43, p. 232].

The apparent lack of substantial size economies in
trucking firms has several implications. The evidence of
both studies indicates that firm expansion per se is not
necessarily a means of achieving lower costs. Therefore,
the merger of two or more trucking firms (who may be in
financial difficulty) may not result in greater efficiency;
unless, through the merger, a small firm's cross product is
raised above the critical minimum level. A more fruitful
approach to lowering costs was suggested by the authors of
both studies and that is to increase the utilization of
existing capacity. This may take several forms: (1) increase
the vehicle-miles per route mile (i.e. route utilization);

(2) increase vehicle utilization by increasing annual per

8For example, a carrier with an average haul of 100
miles and a vehicle-miles per route mile figure of 2,000
would have a cross product of 200,000.
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vehicle mileage and by increasing the load factor (e.g.
decrease the number of empty back-hauls); and (3) increase
the average length of haul, thereby spreading terminal
expenses over more miles.

It is also clear from these studies that trucking
rates cannot be set on the basis of the assumption that
long-run marginal costs are declining. The expansion of a
trucking firm by providing services over new routes may, in
fact, occur under conditions of constant or increasing long-
run marginal costs; unless, the expansion contributes to
increased utilization in one or more of the forms mentioned
earlier. Rates set on the assumption that long-run marginal
costs are declining, when they are actually constant or

increasing, will be maladjusted and non-compensatory.

D. SUMMARY AND CONCLUSIONS

The historical development of transportation pricing
policies, particularly of the railroads, is a complex weave
of political and economic fibers difficult to unravel. In
the early vears of railway monopoly all commodities trans-
ported were categorized into a commodity classification sys-
tem based largely on a value of service concept. Livestock
was regarded as a low-valued commodity and was classified
accordingly. With the advent of motor truck competition,

the emphasis in Canadian railway pricing shifted towards a
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cost of service approach and, in addition to class rates and
normal commodity rates, the railways issued truck compet-
itive rates, agreed charges and various incentive rates in
an effort to retain their share of freight traffic.

From the very outset motor truck pricing policies
were found to reflect the competitive and flexible nature of
the industry, exemplified by both intra- and inter-modal
competition. Trucking freight rates more nearly approached
cost of service pricing rather than value of service.
Emphasis on non-price, quality of service factors tailored
to individual shipper's needs was also characteristic of the
trucking industry.

Knowledge about the price (rate) elasticity of
demand for transporting the commodity group in question is
beneficidl to value of service pricing. The analysis in this
chapter sought to determine (qualitatively) what the price
elasticity of the transport demand function for animals and
animal products might be. It was suggested that both of the
two main factors determining transport demand elasticity
(i.e. the proportion the transportation charge per unit of
weight is of the value of the commodity, and the price elas-
ticity of demand for the commodity itself) apparently point
to a price (rate) inelastic demand for transporting livestock
and livestock products. Relative to other commodity groups,

livestock and livestock products is often regarded as
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low~valued;: however, this is contrary to the results

obtained in this study. Other things being equal, the
implication of a transport demand function whose rate elas-
ticity is less than unity is that an increase in the freight
rate would increase total revenue of the carrier and, con-
versely, a decrease in the rate would decrease total revenue.
From this standpoint, it can be argued that the railroads
could have earned more total revenue if they had placed live-
stock and livestock products each in a higher-rated class.
Other wvariable factors were briefly pointed out which could
possibly explain why this had not been done.

To the extent the analysis isolated the rail trans-
port demand function on the basis of the 1966 data, it was
concluded that the rail transport demand for animals and
animal products was rate inelastic. Because of the exist-
ence of vigorous truck competition, however, it was hypoth-
esized that at rate levels above the 1966 level the rail
transport demand for animals and animal products would be

rate elastic, ceteris paribus. If the quality of service

differential between rail and truck remained constant, and
if truck rates remained constant as railways gradually
raised theirs, more and more livestock and livestock product
shippers would switch from rail to truck, so that at some
rail rate level the demand function for rail transport

would become non-existent, above which no shippers
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would choose rail. Of course, truckers could respond in
any number of different ways which would affect the relative
truck-rail, rate and quality of service differentials and,
in that sense, the final outcome is indeterminate.
The long-run cost curves of a transport firm provide
the basis for cost of service rate making. Hence, the
question of economies of scale in livestock and livestock
products transportation by rail and truck was examined.
While it was not possible to cite conclusive research results
with respect to scale economies in Canadian railroading, it
was suggested, given certain assumptions about comparability
to United States railroads of size and traffic density, that
the Canadian National and the Canadian Pacific Railroads
most likely face long-run constant or decreasing costs.
Evidently, shortages in the supply of cattle cars and refrig-
erator cars, which would create bottlenecks in the system,
have not been a problem either. gffj
If the rail long-run average cost curve is, in fact,
declining the implication for rate making is that strict
adherence to cost of service pricing must be abandoned. In
Chapter II it was pointed out that in order to recover total
costs in the long-run, either some form of price (rate) dis-
crimination would have to be implemented (i.e. value of ser-
vice pricing) or some form of subsidy would have to be paid

to the carrier in question.
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Economies of plant size in trucking were found to be
of lesser importance than in railroading; although, there
were definite cost advantages for the smallest sized truck-
ing firms to expand. 1In order to decrease per unit costs,
it was reported that efforts directed towards making fuller
use of existing capacity were more successful than relying

on firm expansion per se to improve efficiency.




CHAPTER V

INSTITUTIONAL AND TECHNOLOGICAL FACTORS AFFECTING
THE TRANSPORTATION OF LIVESTOCK AND

LIVESTOCK PRODUCTS

Two main parts make up the contents of this chapter.
The first part deals with various institutional factors
which have a bearing on the transportation of livestock and
livestock products. The second part summarizes the effects
of the major technological advances that have occurred in

the railroad and truck transport industries.

A. INSTITUTIONAL FACTORS

This section outlines some of the institutional
aspects of the livestock and transportation industries as
they relate to the transportation of livestock and livestock
products. Such facts of life as industry controls and gov-
ernment subsidies, for example, can give one mode a definite

advantage over another.

Rail Branch Line Abandonment

A great deal of debate has occurred in recent years
over the issue of rail branch line abandonment and partic-
ularly as to how abandonment may affect those directly con-

cerned with the movement of grain. To the extent branch
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line services were used to carry livestock and livestock
products, the discontinuing of such services would lead to

a greater reliance on motor truck transport. Indeed, if a
rail line in a particular area were abandoned the only
alternative mode of transport left may well be truck, so
that between the respective points on that line inter-modal
competition would have been eliminated. To assess how ship-
pers of livestock and livestock products would be affected,

this problem would have to be studied in greater depth.

Government Subsidies

There is evidence to indicate that the Canadian gov-
ernment has generally favored the well-being of the railway
industry over that of other modes and probably for good
historical reason. From time to time it has been deemed
necessary to extend financial aid to ease the plight of rail-
ways and/or particular groups of shippers. As long as rail-
ways had a virtual monopoly any problems connected with such
a subsidy were usually cast in terms of the effects it would
have on the industries to which the affected shippers
belonged. The railways were often thought of as the more or
less "neutral" link between the shipper and the receiver.

But with the advent of the competitive era in transportation,
such subsidies took on implications for inter-modal competi-

tion, as well, and added this new dimension to be considered.
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Three government subsidies that have some importance
for the movements of animals and animal products are discus-
sed below. No attempt is made to quantify any of the effects =
since to make an adequate empirical analysis would probably
require three relatively large studies. The subsidies are
mentioned here merely as relevant institutional factors along
with some qualitative comments as to their effects.

Possibly one act conspicuous by its absence is the
Maritime Freight Rates Act, 1927 [61], which, while of con-
siderable importance with respect to the development of
inter-carrier competition in the Atlantic provinces, was
considered to be of small significance to the transportation
of livestock and livestock products. Of the total cattle
marketed annually in Canada during the last two decades, the
Maritimes in total have never reached the 2 per cent level
and have never reached 4 per cent of total hogs marketed
[19, pp. 88, 94]. Therefore, the volume of livestock and
livestock products traffic is quite low.

In any case, much of what is said below regarding the
three other subsidies may, in principle, be applied to the

Maritime Freight Rates Act as well.

Freight Rates Reduction Act, 1959 [58]. This item of

legislation was originally designed as a relief measure for

shippers who were subject to non-competitive rates (i.e.
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class and some commodity rates). In response to the strong
opposition on the part of shippers to the 17 per cent hor-
izontal rate increase of 1958, the Federal government

granted the railways a sum of twenty million dollars for a
one year period as compensation to permit them to maintain
their freight rates at a lower level. Later amendments
appropriated additional moneys for this purpose. In the
meantime, some months previous to this Act a Royal Commission
had already been appointed to inquire into matters affecting
transportation, including the railway rate structure.

It is understandable that the trucking industry ".

. was and is violently opposed . . ." [77, p. 48], to such a
subsidy. They arqued that if left to competition, an
increasing amount of the non-competitive traffic would
become competitive as was already happening. However, with
the railways receliving compensation from the government,
truckers could not very well compete.

With respect to livestock rates, the railways issued
truck competitive rates early in 1959 both for live animals
and meat shipments. Therefore, these particular rates were
not directly affected by the Freight Rates Reduction sub-
sidy. But even though the subsidy was not directly applic-
able to the competitive animal and animal products rates, it
did put the railways in a better financial position and as

such gave them an advantage over their competitors. This
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Act terminated on April 30, 1962 [58].

Feed Grain Assistance Act, 1941,l Feed freight

assistance was originally instituted by the Federal Govern-
ment in 1941 as a temporary wartime measure to aid livestock
producers during a time of rising production costs and prod-
uct price controls. The subsidy has been in effect since
that time subject to later amendments adjusting the level
of payments, adjusting the sphere of application, or intro-
ducing additional features such as storage assistance. The
subsidy is paid to the feed dealers or feed mills who must
pass on the full amount of the subsidy to the livestock
feeders purchasing the grain.

Thus, the feed freight subsidy essentially is paid
to the shipper, who then is free to choose any mode of
transport (except as will be noted shortly). The Canadian
Trucking Associations argued that in the event any subsidy
was deemed necessary it should be paid in just such a man-
ner, and they held out the feed grain subsidy as an example
in line with this criterion [77, p. 501.

However, until very recently the subsidy was in fact

limited to rail and water shipments only [73, p. 248,

lFor a comprehensive account of the background, incep-
tion, and development of the feed freight assistance policy
sée the study by Kerr [19, pp. 1-24]. A second major refer-
ence is A.G. Wilson's Ph.D. thesis [82, pp. 1-41].
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Regulation No. 1l(a)] and as such adversely affected inter-
modal competition. The MacPherson Commission also recom-
mended that the subsidy not be restricted to rail and water
[73, p. 246]. Then in September, 1964 certain truck ship-
ments were made eligible to receive assistance but only
those in Eastern Canada [19, p. 11] while truck shipments
from Western Canada into either Eastern Canada or British
Columbia and truck shipments within British Columbia were
still exempt [82, p. 298, Regulation No. 4(1)].

A subsidy of this kind may lead to a distortion in
resource allocation in that shippers may choose the lowest
rate carrier which, however, may not be the least cost car-
rier. For example, cases were reported where rail transport
was chosen instead of water because the existing schedule
of assistance to water carriers was sufficiently below that
of rail [73, p. 234].

Another way in which the feed freight subsidy might
affect inter-modal competition is as follows. Both Kerr
[19] and Wilson [82] found that there had been significant
shifts in the location of production, particularly of hogs
and poultry from the Prairies to Ontario and British Colum-
bia. Associated with these shifts it was observed that
interregional movements of feed grains had increased over
time, while interregional movements of meats and live

animals had declined. Since feed grains are bulkier and of
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lower value than processed meat, the railways will likely
have gained some traffic, since they have an inherent advan-
tage for hauling bulky commodities. Motor trucks, in the
meantime, will have lost the business of hauling the fin-
ished product, that they supposedly would have shipped in

the absence of the subsidy.

Bridge Subsidy, 1952.2 The Turgeon Royal Commission

in 1951, recognized the non-revenue producing portion of
Northern Ontario as an economic "Bridge" between Eastern and
Western Canada. Thus, it was recommended that the Federal
government pay an annual subsidy to the railway companies to

cover the cost of maintaining the 550 mile stretch of track,

corresponding to the distance between Sudbury and Fort Wil-
liam. The annual cost of maintaining the bridge amounted
to seven million dollars which was to be passed on to the
shippers in the form of reduced rates. The reductions, how-
ever, were not to be applied to statutory rates, agreed
charges and competitive rates.

Those rates affected were to be reduced by the
aggregate of 2.53 per cent of the basic rate, plus 5.8 cents
per hundredweight [14, p. 4]1. May 1, 1952 was the effective

date of the Bridge Subsidy which affected West-East meat

2Payment of the "bridge" subsidy is pursuant to
Section 468 of the "Railway Act," 1903 [69].
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shipments as shown in Table 5.1. For example, the rate for
shipping a hundred pounds of meat from Winnipeg to Toronto
in 1958 was reduced by 18 cents. Live cattle, hog and sheep
rates were similarly affected.

It is difficult to understand why part of the reduc-
tion formula was expressed as a percentage of the basic
freight rate. The purpose of the subsidy was ﬁo contribute
towards the maintenance costs of a fixed part of the rail-
line and presumably these costs would not vary with the
point of origin of the freight. However, reducing the
freight rates by a certain percentage gives the distant,
higher rate-paying shippers a greater reduction than that
received by shippers nearer the market. Meat shipped from
Calgary to Toronto, for example, enjoyed a freight rate that
was subsidized by as much as six cents per hundredweight more
than meat shipped from Winnipeg. This improved the cost
advantage of Calgary shippers relative to Winnipeg shippers.

Therefore, a reduction formula expressed as a flat
rate per hundredweight would seem not only to have been ade-
quate to accomplish the intended purpose but would also have
been more equitable to Western shippers.

The effects of the bridge subsidy on inter-modal
competition of livestock and livestock products transporta-
tion was of relatively minor importance and short-lived.

Seven years later the railways introduced truck competitive




123
rates for both livestock and meat shipments, whereupon the
subsidy no longer applied. On the other hand, long-distance
livestock truckers would no doubt contend that seven years
(1952-59) and seven million dollars per year was more than
of minor importance. The subsidy favored the railways and
prevented truckers from competing to as full an extent as

they would have liked.

TABLE 5.1

Effect of "Bridge" Subsidy on Cost of Shipping Meat
From Western Plants to Toronto, 1952-1959%

Rate of Subsidy on Shipments From

Effective Date Calgary Regina Winnipeg
(Cents per cwt.)
1 May 52 14 13 11
1 Jan. 53 15 13 11
1 May 53 20 18 16
3 July 56 21 19 16
1 Jan. 57a 22 20 17
1 Dec. 58a 24 22 18
6 May 60 36 33 28

Ssubsidies were not effective after April 29, 1959
from Calgary and Regina or after May 21, 1959 from Winnipeg
when rates were reduced to meet truck competition.

*Source: J.C. Gilson, et al., Development of the
Livestock Industry in Canada by 1975 and
Implications for the Meat Processing
Industry in Manitoba, (A study prepared for
the Committee on Manitoba's Economic Future)

Winnipeg, Manitoba. 1962. p. 8.6.
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The MacPherson Commission sided with the trucking

industry's viewpoint when stating that there can be
little question that the subsidy has inhibited [the] growth
of truck competition" [73, p. 228]. It was also felt that
to achieve the objective of assisting shippers through
reducing freight rates it could better have been done by
allowing inter-modal competition to drive rates down.
Consequently, they recommended that the bridge subsidy be
abolished [73, p. 232].

Again, the railways received financial assistance
while the truckers did not. The subsidy failed to recog-
nize the fact that truckers travelled over the same economic
"bridge" which for them was also a non-revenue producing
stretch.

Section 74 of the "National Transportation Act" [66]
repealed the bridge subsidy with respect to any payments
after the year 1966 and in its place enacted Section 4683,
which outlined a series of permissible rate increases over
a three year period designed to yield the Canadian National
and Canadian Pacific Railways, combined, an aggregate of

seven million dollars. Thereafter, Section 468A expires.

Carrier Regulation

Legislation governing railroading and trucking in the

main includes the Railway Act (1903) [69], the Transport Act
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(1938) [79], the National Transportation Act (1967) [66],

the Motor Vehicle Transport Act (1954) [65] and the respec-
tive provincial motor vehicle statutes. Railways, of course,
have had a much longer history of regulation, which has
always been a federal mandate.

The 1950's and early sixties were somewhat confusing
as to the federal versus provincial responsibilities in reg-
ulating motor truck operations. Extra—provincial3 truckers
were regulated by provincial boards, partly under the author-
ity of provincial statutes and partly under authority of
the Motor Vehicle Transport Act, 1954, with the result that
inter-provincial firms were responsible to ten, sometimes
conflicting, provincial bodies applying a federal Act but
having as final reference their own provincial laws.4 The
National Transportation Act (Secs. 14, 29-35) brought extra-
provincial trucking directly under federal law and a 1954
Privy Council decision ruled that jurisdiction of the intra-
provincial portion of an extra-provincial undertaking should

also properly be regarded as federal [76, pp. 10.10-10.121.

3The term "extra-provincial" embraces both inter-
provincial and international,

4For a more detailed historical account of motor
truck regulation see [76, Section 10] and [77, pp. 8-12,
53-63].
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Intra-provincial trucking continues to be regulated
by provincial governments which regulate with respect to
admission to the industry, safety, licensing, insurance,
freight rates, and routes and time schedules of motor car-
riers. In all provinces except Newfoundland for-hire car-
riers are required to obtain certificates of public
convenience and necessity before starting business. Such
authority in Alberta, however, is exercised for extra-prov-
incial operators only [78, pp. 18-19]. Such a certificate,
also called franchise, gives the holder a monopoly of common
carriage by highway over certain specified mileage but does
not restrict the number of trips or the amount of equipment
used. A franchise is issued for a nominal fee only after
the applicant has produced sufficient evidence of financial
responsibility, that he has had some experience in highway
operations, that there is a real demand for his services,
and that he is prepared to adhere as far as possible to a
definite schedule of services [2, p. 453].

Regulation of admission to the industry, routes of
motor carriers and rates typically excludes vehicles owned
by farmers and farmers' co-operatives and used solely in
transporting agricultural products and supplies; trucks used
for carrying goods solely within the corporate limits of an
urban center; private and dontract carriers; mail trucks;

school buses; and so forth. Owners of all these types of
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motor carriers are free to enter the industry as they see

fit and to charge whatever rates they like [2, p. 453].

This means that all livestock and livestock product truckers,
other than for-hire common carriers, are not subject to
regulation regarding admission to the industry, routes served
and freight rates charged.

Under provincial jurisdictions freight rates of for-
hire common carriers are filed and regulated in British
Columbia, Saskatchewan, Manitoba, Quebec, New Brunswick,
and Prince Edward Island. The regulatory authority in
Alberta has the power to have rates filed and regulated but
it is not exercised. In Ontario and Nova Scotia rates need
only to be filed. 1In Newfoundland alone freight motor car-
riers are in no way regulated [78, pp. 18-19].

Provincial regulations governing size and weight
restrictions for all motor trucks have become more uniform
over time from one province to another. The permissible
size and weight dimensions have also increased; for example,
the maximum gross vehicle weight in Saskatchewan in 1960
was 64,000 pounds and by 1967 it had been raised to 74,000
pounds [78]. The higher permissible weights enable livestock
truckers to operate larger units and to load heavier, and
the greater uniformity between provinces facilitates inter-

provincial movements.
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While the railways are still required to file their
rate tariffs with the Canadian Transport Commission, as
prescribed under Section 325 of the 1967 Act, it appears
that the legislation grants the railways more freedom in
rate making than was previously enjoyed. The permissible
level of total earnings is no longer controlled. Only cap-
tive shippers (i.e. non-competitive rated goods) may make
appeal to the Commission regarding unreasonably high rates;
and the guiding principle now applicable to complaints of
unjust discrimination and undue preference is how the "public
interest" is affected. Concern over these changes in reg-
ulation are expressed by both Mauro [39] and Stechishin [81,
pp. 6-7, 147.

Probably only in exceptional circumstances would a
livestock shipper be able to prove to the Canadian Transport
Commission that he was captive to rail transport and, in any
case, virtually all livestock and livestock products move
under competitive rates. Therefore, the primary safeguard
livestock shippers have, other than for reasons of unjust
discrimination, is the forces of inter-modal competition.

The Criminal Code of Canada (Section 542 on the cruelty
to animals) and the Canadian Transport Commission govern the
handling of livestock in Canada. The Commission requires
that live animals not be confined in transit longer than 36

hours without being unloaded, fed, watered and rested a
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minimum of five hours before being reloaded again. Stock-
yards are maintained along rail lines for this purpose
either by the railways themselves or by independent propri-

etors [2, p. 292].

B. TECHNOLOGICAL ADVANCES

Just as numerous technological advances have occurred
in other industrial fields in recent decades, so it has in
transportation. The result has been a reduction in unit
costs of output and an improvement in the quality of service.
When the productivity of factor inputs is enhanced a reduc-

tion in unit costs comes about, ceteris paribus.

Evidence based on United States experience indicates
that the historical productivity gains of the transportation
sector compare favorably with other sectors. Choosing labor
as the most appropriate input against which to measure prod-
uctivity increases, Professor John R. Felton reports that
the average annual increase in output per worker in trans-
portation as a whole between 1947-65 was 4.4 per cent [16,

p. 111]. This growth rate exceeded substantially the com-
parable rate of 3.1 per cent for 27 manufacturing industries.
The highest average annual rate recorded was 7.2 per cent
for three public utility industries.

Similar data for Canadian transportation were unavail-

able so one can only assume that the Canadian experience has
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not been too dissimilar. For purposes of illustration, a
further comparison of labor productivity gains for each mode
of transport is provided by Felton, which is reproduced
below in Table 5.2. The striking picture revealed by these
figures is that during the early periods (1929-1948) the
motor freight and airline industries, which were then in
their formative years, achieved very great productivity
increases but then levelled off, especially trucking. On
the other hand, the long established railroad industry had
always lagged behind motor freight performance until the
most recent time period, 1957-1965, when the railroad aver-
age annual rate of change in output per employee exceeded

significantly that of motor truck.

TABLE 5.2

United States: Annual Average Rate of Change in
Output Per Employee in Transportation for
Various Periods, 1929-65%

Mode of Transport 1929-37 1937-48 1947-57 1957-65
(Per Cent)
Railroad 2.4 4,2 2.1 6°7a
Motor freight 25.1 10.0 2.7 3.8
Inland water 0.7 5.6 4.5 6.7
Airline 14.2 9.0 9.0 7.6
Pipeline 5.1 6.0 6.7 7.6
#1957-64
*Source: John R. Felton [16, p. 112]. The interested

reader is referred to the article itsgself for
a list of sources from which the author com-
iled this table.
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It is commonly reported that trucking has been more
flexible in adopting technological improvements than railways
[72, pp. 9-11, 28] [17, p. 9.22] and this was probably true ‘oo
up to the early 1950's or so. More recently, however, it
appears that the railways have been much more aggressive and
flexible in streamlining their operations and seeking to
meet the needs of individual shippers, so much so that they
have surpassed the productivity achievements of motor freight.

Technological advances have had an impact on the
transportation of livestock and livestock products, among
the many other commodity groups. Carrier operators have
sought to retain and gain livestock and products traffic
through the adoption of innovations that improved their
facilities and services over that of competitive carriers.

In this manner, inter-modal competition is directly affected.

Innovations may be applied in three broad areas of
the transportation plant; namely, terminal facilities, the = -
right of way, and carrier equipment. Even a list of only
those technological changes affecting the movement of live-
stock and livestock products would be very lengthy; there-
fore, comments below are limited to a few major examples.

The "Place Ville Marie" complex in the Central Station

area of Montreal is a prime example of the railways' program
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to redevelop their terminal facilities,5 Trucking firms
also have constructed new terminals designed to speed load-
ing and unloading, to facilitate servicing of vehicles and
so forth. Railway freight yards utilize radar, television,
electronic computers, two-way radio, integrated data process-
ing, microwave switching devices and remote control systems
to sort freight cars and group them into trains bound for
common destinations. The CPR yard in Toronto incorporates
a transistorized centralized traffic control system which
allows one man to control the more than one thousand train
movements made each day over the rail approaches to the yard.
Meanwhile the CNR has constructed four electronic "hump"
classification yards at strategic points across Canada.

Another innovation designed by CNR engineers is an
electronic scale for weighing moving freight cars. This
scale has a high degree of accuracy, meets all government
regulations and can calculate within three seconds the
weight of a car travelling between ten and twelve miles an
hour and weighing up to 250 tons.

These terminal innovations decrease substantially the
time required to handle freight cars passing through the

vards.

5Information about railway technological advances
cited in this section have been gleaned from a special
article in the Canada Yearbook, 1965, unless otherwise
indicated [67].
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Rail innovations in the improvement of the right of
way include continuous welded track and track maintenance
machinery. Truckers have enjoyed the benefits of improved,
all-weather roads and the completion of the Trans-Canada
highway in 1962 [54, p. 777].

Technological advances in carrier equipment has
resulted in increased capacity and specialization of eguip-
ment. The use of light-weight alloys and construction
materials have resulted in higher paylcad-to-tare weight
ratios both in railroading and trucking.

Complete "dieselization” in terms of locomotive
power was a major forward step and further improvements of
the diesel units are being made continually so as to increase
power output, reduce maintenance costs, improve fuel consump-
tion efficiency, and lengthen the working life. Large
transport trucks also switched from gasoline to diesel
motors.

Perishable meat products in transit have benefited
greatly from the improvements made in the refrigerated box-
car, whose history goes back some one hundred years ". .
when a lining was added to the inside of each of 30 ordinary
boxcars, the space was filled with sawdust, and ice tanks
were placed in the doorways" [35, p. 30]. Today the use of
mechanical refrigeration is almost universal both in rail

cars and highway trucks with some experimentation being
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carried out with liquid nitrogen refrigeration,6 The newer
mechanically refrigerated boxcars have a maximum length of
46 feet and maximum capacity of 70 tons [31].

Dressed carcass meat going by rail in Canada moves
on railway-owned hooks7 and in railway-~owned cars. Due to
rough movement and vertical oscillation of the cars, claims
for "down beef" were frequently being received, when the
hooks either tore through the meat or jumped the rail.
Rather than rigidly fixing the overhead meat rails to the
ceiling, a series of springs and shock absorbers were
installed to cushion the rails against shocks caused by car
movements. In addition, the suspension for the car itself
was improved which was so successful that by early 1965 the
CPR had 540 soft-ride cars for freight and another 33 for
passenger service. Down beef claims were virtually elim-
inated [41, pp. 61-62].

Finally, several forms of containerization have been
developed suitable for hauling animals and animal products.

The CNR has in regular use in excess of a thousand eight by

6Imperial Roadways Ltd., a Winnipeg-based inter-
provincial trucking firm was successfully operating 19 such
units by early 1968 [47].

7The hooks referred to are the means used to hang
carcass meat from rails attached to the ceiling of the box-
car.
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eight by twenty-foot containers which are mechanically
loaded onto flatcars or highway trailers. All units have
propane gas heaters and presumably they could be refrig-
erated as well [33].

A container designed for hauling live animals was
displayved recently which consists of a 40-foot double-decked,
slatted container that is placed onto a standard 52-foot
flatcar. The upper deck is built in to the container while
the flatcar serves as the floor of the lower deck [40]. The
original livestock cars were only single-decked; however,
later models had a second tier as well. When the livestock
container is not being used, it can be removed from the flat-
car, thus freeing the latter for alternative usage.

Piggyback transportation,8 also called trailer-on-
flatcar (TOFC) service, may be thought of as a type of con-
tainerization. It consists of using a highway tractor and
trailer (usually a gemi-trailer) to pick up the freight at
origin, loading the trailer onto a railway flatcar for line-
haul transportation to destination and then delivering the

goods from the rail terminal by tractor and trailer.

8An excellent account of the development of piggy-
back services and related problems in Canada is the special
study conducted by D.W. Carr and Associates for the MacPher-
son Royal Commission, "Piggyback Transportation in Canada"
[74, pp. 95-151].
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A number of alternative arrangements or "plans"”
have been developed in which the railway, trucker and ship-
per involved perform different services. A description
based on the five United States piggyback plans is provided
in Appendix I, but so far only Plans I and II are opera-
tional in Canada.

Although Plan I is designed to service for-hire com-
mon carriers not all are eligible to use the service between
any two terminals. Generally, the trucker is required to
make a prior contract with the railroad company to ship his
trailers via piggyback and what is more important is that
the trucker must possess the necessary licenses from the

provinces concerned to serve the corresponding highway route

between the points covered by the TOFC operation [74, p. 115].

Canadian piggyback operations began in large scale in
early 1958 and expanded rapidly until the year 1961. The
next year experienced a slight decline followed once more by
three years of rapid growth until 1965. That year repres-
ents a peak both as measured by the total number of TOFC
loadings and as measured by the percentage piggyback load-
ings of the total revenue cars loaded in Canada. Piggyback
loadings made up a high of 5.83 per cent. Since 1965 TOFC
loadings have been falling steadily. These observations are

all shown in Table 5.3 and Figure 5.1.



137

What the source did not reveal is the breakdown of
the commodities contained in the trailers nor what propor-
tion of them were empties. In the absence of any volume
data on the amounts of livestock and livestock products
shipped by piggyback, it is difficult to know how important
this method of transportation is or how important it might
become in the future for livestock shipperso9 The chief
advantage of TOFC operations is that it combines the flex-
ibility of motor truck pick-up and delivery (P & D) with
the low line-haul costs of rail. In addition, it increases
the speed of delivery over boxcar freight by reducing han-
dling, switching and classification times, etc., and it
reduces damage claims and losses through pilferage.

While line-haul costs of rail may be lower than truck
line-haul costs, there was some evidence to indicate that
freight rates charged by the railways for TOFC service did
not necessarily reflect the line-haul costs. Consequently,

some shippers still found it more profitable to ship via an

9Carr and Associates indicate that, in the main, TOFC
serves non-perishable traffic [74, p. 128]. In their sub-
mission, the Canadian Trucking Associations indicated that
at least till that date (May, 1960) no livestock moved by
piggyback while some frozen foods and perishables did [76,
p. 8.3]. In an interview (Nov., 1968) with Alex Eremko,
Canadian Pacific Railways, Union Stockyards, St. Boniface,
Manitoba he indicated that no live animals went by TOFC and
that some meats did but he did not know how much or whether
such figures were obtainable.
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TABLE 5.3

Railway Cars Loaded in Piggyback Service
in Canada, 1958-67%

Total Total Piggyback as Per Cent
Piggybacg Monthly Revenue of Total Revenue
Year Loadings Average Cars Loaded Cars Loaded
1958 77,109 6,426 3,771,008 2.04
1959 133,929 11,161 3,854,893 3.47
1960 154,898 12,908 3,635,413 4.26
1961 171,341 14,278 3,464,123 4,95
1962 169,398 14,116 3,541,543 4.78
1963 199,416 16,618 3,632,580 5.49
1964 223,005 18,584 3,929,121 5.68
1965 232,178 19,348 3,980,793 5.83
1966 187,587 15,632 4,032,983 4.65
1967 176,128 14,677 3,788,133 4.65

%rlatcars carrying highway trailers on a revenue basis,
loaded or empty.

*Source: Carloadings. Dominion Bureau of Statistics
No. 52-001. Ottawa: Queen's Printer.

all-truck route instead of piggyback [74, p. 138].

Secondly, while piggyback service was faster than
conventional boxcar freight, it was generally still not
quite as fast as direct truck transport. Some time was lost
in loading and unloading the trailers. This factor could be
a crucial one in the hauling of perishables such as animals
and animal products.

Livestock shippers may prefer to ship by truck to

reduce transit time and shrinkage. Shippers of meat products
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requiring refrigeration may also prefer the supervised
refrigeration service of truck transport over piggyback
flatcars equipped to generate battery-operated refrigerator
vans.

In terms of distance, Carr and Associates argued that

TOFC competition was limited to medium and long hauls (i.e.
200 to 250 miles and more) [74, pp. 133, 136]. In a foot-
note they state:

It has been estimated that it would cost a trucker,
on the average, as much to move a trailer (whether rail-
or independently owned) from where it is loaded to the
TOFC ramp and from the ramp at destination to the con-
signee as it would cost to deliver it direct by highway
100 miles [74, p. 133].

Therefore, the short haul of up to 100 and possibly

200 miles is better carried out by direct truck transport.
Meyer, et al. also calculated truck transport to be the
least cost carrier for distances up to 100 miles [8, p. 190]
but, of course, the improvement of highways and motor truck

equipment has gradually lengthened the routes over which

they can compete.




CHAPTER VI

SUMMARY AND CONCLUSIONS

While some conclusions and implications have already
been drawn at various points throughout the study, it is
the purpose of this chapter to summarize the major conclu-
sions insofar as conclusions can be made from a descriptive
and gualitative study. In addition, likely future develop-
ments are pointed out as are further areas of needed

research.

A. MAJOR CONCLUSIONS

By far the majority of livestock and livestock prod-
ucts transported in Canada are shipped by motor truck. Of
the total tons of livestock and livestock products carried
by rail and truck in 1965, for-hire and private intercity
class trucks hauled 90.6 per cent. In the same year, this
commodity group constituted 5.9 per cent of total truck ton-
nage (excluding farm and private urban class trucks for
which data were not available) but only 0.71 per cent of
total railway traffic. Less than one per cent of total air
cargo, as well, was made up by animals and animal products.

The proportion of livestock (cattle, calves, hogs,
sheep and lambs) arriving from all sources at public stock-

yvards and packing plants by truck, as compared to rail,
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increased greatly in the last two decades. On the average
for all Canada during 1947-51 about 50 per cent of public
stockyard deliveries and about 60 per cent of packing plant
deliveries arrived by truck; during 1952-56 approximately
75 per cent of stockyard deliveries and 70 per cent of pack-
ing plant deliveries arrived by truck; and by 1967 about 90
per cent of all deliveries to public stockyards and packing
plants were made by truck. The 1967 data also showed that
virtually 100 per cent of all types of livestock in Alberta,
all cattle in Saskatchewan, all hogs in Ontario and Quebec,
and all sheep and lambs in Saskatchewan and the Maritimes
were delivered by truck.

Local community auctions have become important
institutions in the marketing of livestock, particularly of
feeders. Apparently, most of the animals carried to and
from these centers are handled by truck.

Associated with the larger number of community auc-
tions, two trends were observed: the trend of marketing a
greater proportion of animals via direct sales to packing
plants from primary producers and community auction rings,
thus by-passing public stockyards; and the trend of return-
ing a greater proportion of calves to country points for
further feeding and finishing.

An indication of the former trend was provided in

Table 3.1, p. 43, columns (2) to (5) and the latter trend
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was illustrated, firstly, by Table 3.1, which showed that
the total inward movement of calves had more than doubled
during 1957-66 and, secondly, by Table 3.3, p. 50, which
showed that the percentage of calves leaving public stock-
yards destined for country points increased from 22.5 per
cent to 34.2 per cent. At the same time, the proportion of
calves destined for slaughter dropped from 58.8 to 45.6 per

cent.

Practically all livestock and livestock products car-

ried by rail falls under commodity rates as opposed to the

higher class rates. Specific freight rates have been revised

on numerous occasions including 13 horizontal freight rate
changes (11 increases and 2 decreases) in the period 1948-
1960. By October 1966, rail freight rates on livestock
going from Winnipeg to Toronto, for example, had increased
cumulatively 121 per cent since 1921, while rates on fresh
meats were up 64 per cent cumulatively in the same period.
As livestock and livestock truckers made heavy in-
roads into traffic of this commodity group, railroads were
forced to issue truck competitive rates in an effort to
retain their share of the traffic. 1In effect, they were
forced to place more emphasis on cost pricing of their ser-
vices instead of setting rates by the traditional value of

service criterion.
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Trucking freight rates from the outset more nearly
approximated cost of service pricing; although, they often
times used railway rates as a guide for setting maximum
truck rates. Truckers also relied heavily on the quality of
service they were able to provide through greater flex-
ibility, convenience and speed. In some instances, truck
and rail rates were found to be identical between a pair of
shipping points so that inter-carrier competition occurred
purely on the basis of service factors.

Since value of service pricing is demand-oriented, it
is useful to know the transport elasticity of demand for the
commodity group in question. The analysis in Chapter IV
suggested that livestock and livestock products, as a commod-
ity group, was high-valued relative to all other commodity
groups, including manufactured goods (which are certainly
high-valued). A price (rate) inelastic transport demand
function is generally associated with high-valued goods and
this expectation was borne out by the analysis. Other things
being equal, a transport demand function whose rate elastic-
ity is less than unity means that gross revenue of the
transport firm would increase with an increase in the freight
rate, and decrease with a decrease in the freight rate.
Historically, the railroads have regarded livestock as a
low~valued good when perhaps they should have treated it as

a high-valued commodity. If railway management had as one
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of its objectives to prefer more total revenue rather than
less (as long as added costs did not exceed added revenue),
then livestock and livestock products should each have been
put into a higher-rated class, which would have been con-
sistent with charging what the traffic will bear.

No doubt this analysis is oversimplified in that it
fails to take into account other variable factors which
might explain why rates on livestock and livestock products
were not raised. The several factors suggested in Chapter
IV included the following: (1) the transport demand for
animals and animal products during early years of rail trans-
port was actually elastic; i.e. the relationships that were
developed in the analysis largely on the basis of 1966 data
do not apply to the situation in 1930, for example; (2) the
livestock and livestock product shippers' supply function
may have been elastic, such that any small increase in the
freight rate (which would have the effect of reducing the
net price per unit received by the shipper) would have caused
a sharp decrease in volume shipped; and (3) the political
goal of developing Western Canada required abundant, low-
priced transportation of settler effects and agricultural
commodities, including livestock and livestock products.

It is important, for whatever commodity, that freight
rates for each mode reflect or equal costs and that freedom

of choice be afforded to all shippers. To gquote Wilson:
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Only the’ shippers themselves are in a position to
know the non-transport savings that accrue from gquality
of transport service . . . this implies freedom of ship-
per choice (that is, no arbitrary allocation of traffic
among the various media), and this, if (but only if)
coupled with rates based upon relative costs, will
ensure an optimum transport system . . . [11, p. 112].

A number of developments have been advantageous. to
the growth in general of motor truck transport. These are:
the streamlining of regulation of extra-provincial truck
operations exemplified by the establishment of one federal
board instead of separate provincial boards and by the rais-
ing of, and greater uniformity in, vehicle size and weight
restrictions provincially; more and better roads (e.g. com-
pletion of the Trans-Canada highway in 1962); speed and
flexibility of trucking services enabling operators to pro-
vide pick-up and delivery service from door to door and
enabling livestock carriers to meet the 36-hour in transit
limit with greater ease than railroads; technological
advances enhancing the efficiency of terminal facilities
and motor vehicles; and the development of the semi-tech-
nological, semi-institutional innovation of piggyback
transport, which is a form of containerization that combines
the flexibility of trucking with the low line-haul costs of
rail.

Clearly, the relative rates of technological advances
among modes have a direct bearing on the cost and quality of

service advantages one carrier has over another. Evidence
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based on United States experience indicated that in the
early years (1929-48), the motor freight and airline indus-
tries, which were then in their formative years, achieved
very great labor productivity gains but then levelled off,
especially trucking. The long established railroad industry,
on the other hand, always lagged behind motor freight per-
formance until more recent years (1957-65) when the railroad
average annual rate of change in output per employee
exceeded significantly that of motor truck.

While trucking, as is often stated, has been more
flexible and ready to adopt technological innovations than
have the railways, it appears that more recently, the latter
have become much more aggressive in streamlining their
operations and seeking to meet the needs of individual
shippers, so much so, that they have surpassed the productiv-

ity achievements of motor freight.

B. FUTURE DEVELOPMENTS

On the basis of past and present experience, several
observations about future developments in the transportation
of livestock and livestock products are presented.

Given the rapid rate of growth in air cargo, it is
conceilvable that aviation could become a significant mode of
transport for an increasing number of livestock products.

The regular movement of some specialty meats is already in
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evidence and if air freight rates continue to decline as
they have in the past, these movements will very likely
increése.

While it is doubtful (if even possible) that the
transport modes, particularly railways, will totally abandon
value of service pricing, continued inter-modal competition
will dictate increasing emphasis on cost of service rate mak-
ing. Railway management has expressed the desire to "ration-
alize" their industry and, to cite but one course of action
they wish to take, they have soughﬁ permission to discontinue
services on numerous uneconomic branch lines.

To the extent that railway branch lines are used to
carry livestock and livestock products, if such services
were discontinued a greater reliance on motor truck transport
would undoubtedly‘occur. If truck transport is the only
alternative to a rail branch line in a particular area and
if the branch line is abandoned, inter-modal competition
between the respective points on the line will have been
eliminated. Supposedly, truckers would be prevented from
earning monopoly prdfits by qompetition from other truckers

(intra-modal competition).
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C. SUGGESTIONS FOR FURTHER RESEARCH

In thinking about further research into the
transportation of livestock and livestock products in Can-
ada, three broad areas can be suggested; namely, the demand
for, and supply of livestock and livestock products trans-
portation, and spatial equilibrium of the livestock economy.

Much more extensive research into the area of shipper
demand for animal and animal products transportation services
would be very beneficial. At times railways have petitioned
for higher freight rates hoping to increase their revenues
while shippers claimed that increased rates would only lead
to sharp reductions in volume shipped when, typically,
neither party had sufficient knowledge about the facts.

Firstly, what factors affect and underlie the posi-
tion and slope of the livestock or livestock products trans-
port demand function (if one can speak of the transport
demand function) of shippers at various stages in the live-
stock marketing system (e.g. primary producers, livestock
dealers, packers, etc.) and, secondly, what is the slope and
price (rate) elasticity of the livestock or livestock prod-
ucts transport demand function? With respect to the latter,
several different questions could be considered. One could
determine the rate elasticity of demand for hauling animals

or animal products by a particular mode (railroad, motor
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truck); or one could gain some insight into inter-carrier
competition by estimating the cross~elasticity of demand
between, say, rail and truck; or, finally, one could disag-
gregate the problem further by studying the different
classes of trucks separately, such as farm trucks versus
for-hire and private intercity class trucks. In some
instances, farm trucks will be in direct competition with
for-hire vehicles while at other times there may be no pos-
sible substitution.

An example of an empirical transport demand study
is one which attempted to determine the elasticity of demand
for railroad transport of certain fruits and vegetables in
Florida. This was conducted by Limmer [38].

Equally beneficial would be research into the supply
of animal and animal product transportation services by var-
ious modes. What are the factors that affect and underlie
the position and slope of the livestock or livestock prod-
ucts transport cost function (again, assuming one can speak
of the transport cost function) by truck and rail. Account
would have to be taken of the length of run, the commodity
or commodity group (i.e. it would be meaningless to lump
live animals and carcass meat together into one cost figure),
the distance, weight, speed and so forth.

A related question to cost is the existence or

absence of economies of scale and excess capacity in trucking
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and railroading. Reference to cost studies of this nature,
carried out in the United States,; has already been made;
namely, the studies by Casavant and Nelson [15], and Roberts
[43] and two articles by Borts [29] [30]. A recent Canadian
study by Young [27] analyzes the cost of assembling grain by
farm truck.

Finally, the third potential area of research deals
with the construction of a spatial equilibrium model of the
livestock economy in Canada. A descriptive analysis such as
this thesis may be viewed in the broader perspective of
location in the space economy and may serve as a preliminary
stade to an empirical investigation.

For many years economic theorists abstracted from
the effects of space on economic activity and, in effect,
the assumption commonly made was that the economic system
is space-less and that all transportation costs are, there-
fore, zero. Location theory explicitly includes as one of
its key elements the transfer costs involved in hauling both
raw materials and the finished products (i.e. assembly and
distribution costs),l Another key element is the cost of
processing the raw material in one or more plants. In

efficiently organizing the operations of a multi-plant firm,

lOne example of a major work that developed the gen-
eral theory of location is W. Isard, Location and Space-
Economy [5].
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management must decide as to the number, size and location

of plants required to process, at minimum cost, any given
quantity of raw material produced in varying amounts at
scattered production points. In addition, management would
wish to simultaneously minimize costs of distributing the
finished product to scattered demand points. Thus, deter-
mining an overall optimum solution involves the plant cost
functions (processing costs) combined with the transportation
cost functions (assembly and distribution costs).

Spatial equilibrium models or transportation models
have been developed as analytical tools useful for converting
descriptive problems in space economy into empirical prob-
lems, capable of solution (e.g. minimization of cost). Two
of the basic spatial equilibrium models, much utilized by
economists, were developed by S. Enke [32] and P. Samuelson
[45] in 1951 and 1952, respectively. Without entering into
a discussion of the elements of these models, several exam-
ples of their application are indicated forthwith.

G.G. Judge and T.D. Wallace [37] [18] analyzed beef
movements in the United States with a model where regional
supplies, population and disposable income were predetermined
variables and the demand for beef was represented by a known
linear demand function. The problem was divided into three
parts: (1) determination of regional prices, consumption,

and surpluses and deficits; (2) deriving minimum cost flows
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of beef among regions; and (3) estimating optimum regional
price differentials [18, p.9]. Besides working out a solu-
tion reflected by the unique set of basic data for a partic-
ular year (1955), information was gleaned about what changes
in the system could be expected if some of the basic data
were changed. For example, one could observe how the solu-
tion would be altered if (1) there was an increase or
decrease in unit transport costs between regions i and j;

(2) there was an increase or decrease in the total supply of
beef (inequality of supply and demand); (3) there was a
change in the geographical distribution of beef production;
(4) there was a change in the level and geographical distri-
bution of population and income; (5) the assumption was made
that all beef is slaughtered where it is produced; and (6)
the assumption was made that the transport route between
regions i and j becomes unavailable due to legal or other
restrictions.

The simplifying single commodity assumption may be
relaxed by introducing the dimension of form in addition to
space. M.M. Snodgrass and C.E. French have formulated a
space-form model for fluid and processed milk [23]. Apply-
ing this concept to the livestock industry, for example,
beef could be transported in one of two forms: live or as
carcass beef. Suppose producers are indifferent as to how

their animals are disposed of once they have been sold on a
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live~weight basis, but that consumers are not indifferent
to the form of beef they buy. There may be a variation
among surplus regions in costs of slaughtering and in the
proportion by which costs of transporting are reduced.
Transfer costs of the carcass form consist of the sum of
slaughtering and transportation costs. This information
can be put in matrix form and solved for an optimum solu-
tion.

A third dimension, time, could be added into the above
beef model. Then the two forms of beef could each be trans-
ported in either one of two time periods and the model
would be capable of handling problems of storage, time lags,
price adjustments and allocation over time. T. Takayama
and G.G. Judge may be cited as recent authors of an inter-
temporal price equilibrium model [46].

Further modifications and extensions can be embroi-
dered onto the basic spatial equilibrium model by relaxing
limiting assumptions and refining techniques. Obviously,
the more refinements one has the closer one can come to

simulating the real world situation.
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UNITED STATES PIGGYBACK PLANS*

I: Railroads and mbotor common carriers
Plan I--Railroads carry trailers owned by motor common

carriers, on a "division" of the truck rate--actually
in practice a flat charge per trailer based on weight
and distance, regardless of commodity. The trucker
solicits and bills all freight at truck rates; takes
trailers to,; and picks them up from railroad piggyback
terminals; and performs any reguired road-haul before
or after the rail movement. The railroad has no direct
contact with the shipper, and simply substitutes for

the trucker on part or all of the total road-haul.

IT: A railroad operation, door~to-door

Plan II--Railroads carry their own trailers, under their
own truck-competitive tariffs. Under this all-rail plan,
the railroad deals directly with shippers; furnishes all
equipment; and provides pick-up and delivery between
shipper plants and rail terminals, either by railroad-
owned tractors or by contract with local draymen. P & D
is usually confined to established territories contiguous
to rail terminals.

III: Shipoer trailers, rail cars

shippers, at a flat rate per mile. The shipper delivers
trailers to railhead; the railroad puts them aboard flat
cars, ties them down, transports them to destination and
grounds them; the shipper picks them up at the rail
terminal.

IV: Shipper trailers, shipper cars
Plan IV--Railroads carry trailers owned or leased by
shippers on flat cars.also owned or leased by shippers,

-atha flat “charge per' car, whether trailers are loaded or

empty. Thé shipper takes his trailers to and from the
rail terminal, and loads and unloads cars. The rail-
road performs terminal-to-terminal line-haul movement
only.

*Source: D.W. Carr and Associates, "Piggyback Transpor-

tation in Canada," Royal Commission on Transportation
(MacPherson) Ottawa: Queen's Printer, 1962, Vol. III, p. 151
citing Railway Age, Mar. 28, 1960, p. 74.
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Plan V: Joint rates, truck-rail-truck

Plan V--Railroads carry their own trailers, or common-
carrier truck trailers, under joint rail-truck rates

on an end-to-end basis. Operationally, Plan V is
similar to Plan I, but is a true joint operation, which,
in effect, extends the territory of each participating
carrier into that served by the other; permits each
participant to handle shipments originating in or des-
tined to the other's territory; and allows each to sell
for the other. Normally, this plan involves a truck
road-haul on one or both ends of the rail movement.
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TABIE 4,1

) 166
Disposition of Livestock from Public Stockyards, 1957-66
(o, Head)?
Feeder Other
Year Slaughter  (Country Points) Export Yards Total
CATTIE wmmeremees

1957 1,129,840 299,596 128,763  3L,L73 1,592,672
58 1,092,041 290,456 209,543  12,19L 1,608,234
59 961,453 309,731 94,558 18,81, 1,384,556
60 1,039,068 307,153 59,355 15,262 1,420,838
61 1,048,949 351,540 111,837 20,786 1,533,112
1957-61 1,051,270 312,495 120,811 20,306 1,507,882
1962 1,054,176 352, 966 60,834 21,497 1,489,473
63 1,032,202 368,207 36,396 20,765 1,457,570
oL 1,112,243 h2l,853 27,145 23,518 1,587,759
65 1,263,243 172,391, 117,158 27,077 1,879,872
66 1,231,106 176,070 75,563 25,970 1,808,709
1962-66 1,138,594 418,898 63,419 23,765  1,6LL,677
1957 345,432 61, 764 17,656 2,976 L57,828
58 303,776 100,567 133,500 L,L78 542,321
59 79,151 128,056 77,737 11,651 496,595
60 275,690 117,934 45,327 7,226 Lh6,177
61 255,400 150,437 118,396 14,610 538,843
1957-61 291,890 111,752 84,523 8,188 496,353
1962 254,984 151,143 33,624 15,162 554,913
63 237,172 184,663 62,842 1,325 199,002
6l 262,339 221,514 33,921 23,009 540,777
65 290,360 199,261 144,920 16,723 651,28l
66 291,317 2L, 833 123,767 22,025 681,942
1962-66 267,231, 200,287 99,815 18,249 585,584

8These totals represent shipments of livestock which actually
moved off stockyards and do not necessarily balance with similar

totals elsewhere.
*Source: livestock Market Review, Canada Depte. of Agriculture,

Ottawa, 1957=66,




TABIE A.1 (continued) 167

Feeder Other
Year Slaughter  (Country Points) Export Yards Total
HOGS
1957 675, 5L0 5,897 180 115 730,732
58 897,142 85,668 5,186 18 988,01
59 929,567 995194 3L - 1,028,795
60 694,119 66,433 2,078 - 762,630
61 598,350 82,571 201 - 681,122
1957-61 758,94k, 77,753 1,536 27 838,259
1962 641,321 82,899 - - 72l 4 220
63 675,979 8L.44,00 - - 760,379
6l 711,961 98,108 -5 -5 810,069
65 819,371 85,622 Neao Noed., 904,993
66 792,142 73,290 1,149 - 866,581
1962-66 728,155 8L, 864 229 - 813,248
e SHEREP oo

1957 153,907 2L,719 951 582 180,159
58 148,80L 23,727 1,698 143 174,372
59 160,366 20,666 512 675 182,249
60 146,211 18,631 . - 220 165,062
61 164,469 16,025 - 77 180,571
1957-61 154,751 20,754 638 339 176,483
1962 157,799 13,417 - 851 172,067
63 146,313 15,040 1.6 1,366 164,865
6l 153,446 11,710 L 912 166,072
65 11,281 11,887 - 1,86 153,654
66 125,51, 11,991 - 559 138,004
1962-66 145,271 12,809 30 835 158,944

N.a., ~ Not available,
bFor purposes of calculation this entry was assumed to be zero,



Disposition of Slaughter Livestock from, Public Stockyards
at Winnipeg, 1957-66"

TABIE A.2

(No. Head)

168

To Packers

To Abattoirs

Year To Packers To Abattoirs
e CATTLE e e GALVES e
1957 134,323 725725 48,888 25,521
58 - 117,698 55,088 35,268 20,946
59 103,680 54,496 26,15L 15,280
60 935454 69,237 25,627 23,330
61 110,524 75,136 25,922 21,411
1957-61 111,936 65,336 32,372 21,298
1962 79,050 65,738 19,725 20,218
63 81,816 72,202 19,400 17,127
bl 9L, 588 82,700 23,128 22,161
65 118,760 99,431 32,418 29,103
66 103,296 103,211 25,537 29,692
1962-66 95,502 8l, 656 21,050 23,660
HOGS SHEEP
1957 47,796 83,403 19,838 166
58 50,840 106,463 19,335 635
59 48,234 113,958 18,333 788
60 32,902 82,141 21,049 501
61 37,480 76,523 23,886 821
195761 43,450 92,498 20,488 582
1962 22,159 6L, 942 22,115 1,992
63 15,755 535792 17,589 5,672
6L 2L 4231 56,799 20,237 3,527
65 119,617 80,295 19,254 L50
66 119,670 77,921 12,995 1,917
1962-66 60,287 66,750 18,438 2,712

Source: Annual records obtained from A.M, Johnston, Canada Dept.

of Agriculture, Livestock Div., St. Boniface Union Stock-

yards Office, Winnipeg, Manitoba,
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TABIE A.3 169

Freight Rates: Cattle, Hogs, and Sheep in Carload Lots from
Specified Stations in Western Camada to Points in
Eastern Canada, Montreal and West thereof,
by Effective Date "

Effective Date Rates on Shipment From
Calgary Edmonton Saskatoon Winnipeg

(Cents per cwbe)

15 A'U.ge 21 ll’—%-es 1114@5 11-2@5 85
8 Apre 48 139 139 136 103
11 Oct. 49 150 150 147 11
23 Mar. 50 161 161 158 119
16 June 50 167 167 163 121,
15 Dec, 50 181 181 161 132
26 July 51 203 202 130 148
11 Feb, 52 212 211 188 154
1 May 52° 201 200 177 14l
1 Jan. 53 219 218 194 158
16 Mar, 53 235 234 208 170
1 May 53 229 228 202 164
1 Nove 55 222 221 195 157
1 Mar, 56 229 228 202 164
3 July 56b 21,5 214l 216 175
1 Jan, 57 255 251, 225 174
1 Mar, 57 257 256 227 176
1 Aug, 58 257 256 227 177
1 Dec., 58 302 300 267 207
1 Mar., 59 299 297 261, 201,
1 Aug, 59 280 279 21,7 191
7 Septe5ﬁg 257 256 227 176
1 Dec. 59 272 271 239 181
6 May 609 267 266 235 180
1 Feb, 62 257 (224)° 256 (223)® 227 (197)° 176 (153)°
10 Oct. 66 283 (246)° 282 (245)% 250 (217)° 188 (168)¢

SEffective date of Bridge Subsidy.

PFrom this date to Septe 6/59 carload minimum weights specified at:
cattle - 20,000 lbs,, hogs - 16,000 1bs,, sheep - 16,000 lbs,, except for
3 3 g 3 s D P 3

Winnipeg where sheep - 14,000 1lbs,
Carload minimum weights for cattle, hogs, and sheep - 20,000 1lbs,

dRates apply to hogs and sheep only, at carload minimun weight -
16,000 1bs., except for Winnipeg where sheep - 14,000 1lbs, Cattle rates
and minimum loading weights, unchanged from Sept. 7/59.

CThese rates apply to cattle, hogs, and sheep at carload minimum
weight - 30,000 lbs,
"Source: ILivestock and Animal Products Statistics. Dominion Bureau
of Statistics No, 23-203., Ottawa: Queen's Printer,




TABLE Ak 170

Freight Rates: Heats from Specified Stations in Western
Canada to Toronto or Montreal, by Effective Date *

Effective Date Rates on Shipment From®
Edmonton Saskatoon Winnipeg
(Cents per cwt, )
1 Oct, 21 188P 169° 121
8 Apr, LS 227 201, 146
11 Oct, 49 245 220 158
23 Mar, 50 263 237 169
16 June 50 272 245 175
26 July 51 305 27L 196
11 Feb, 52, 318 287 205
1 May 52 304 270 9L
1 Jan. 53 332 299 212
16 Mar, 53 356 321 227
1 May 53 349 314 221
1 Nov, 55 342 307 214
1 Nov. 56 349 31L 221
3 July 56 373 336 236
1 Jan, 57° 388 349 216
1 Mar, 57% 390 351 248
1 Dec, 58 L58 4L12 292
1 Mar, 59 L55 L09 289
30 Apr. 598 3L9 300 233
18 July 62° 341 286 212
27 Aug. 62+ 341 (311) 286 (259) 212 (190)
29 Oct, 629 311 259 190
21 Feb, 639 (292) (243) (177)
1 Mar, 647 321 (301) 268 (252) 198 (184)
To date 31 Dec, 66 No change No change No change

%Fresh or frozen at owner's risk of deterioration,

PEfrective Aug. 17/23

CEffective April 18/32

dffective date of Bridge Subsidy.

®Carload minimum weight - 20,000 1bs.

fFrom this date to Aug, 27/62 carload minimum weight - 21,000 1bs,

8ieat suspended,

ot specified if suspended,

lileat suspended. Rates in parentheses apply to carload minimum
weight - 28,000 1bs,

Inot, specified 1if suspended. Carload minimum weight - 28,000 1bs.
Rates in parentheses apply to 36,000 lbs,

¥ Source: Livestock and Animal Products Statistics, Dominicn Bureau

of Statistics No, 23=203, Ottawa: Queents Printer,




