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ABSTRACT

Transportation has been considered in the
disciplinre of gecgraphy largely within the context of
distance and cest constraints, particularily with
referernce to irdustrial location decision-making
processss, These costs are easily-quantifiable an
measureable, and trarsportation gecsraphers have tended
to deperd wupon distance and tariff costs as the major
transportation inputs in 1locaticonal decision-makirg
processes.

This dependency wupon c¢ost considerations 1is no
longer evident in the real world. The priorities of the
cor:sigrers (shippers) and consigrees (customers) have
shifted lately, and these distarce and cest
considerations are now examined in corjunction with such
qualitative pricorities as frequency of the consistency
and reliability of service, with the result that it 1is
rnc longer sufficient to deal only with distarce and
tariff costs when assessing transportation variations
over space.,

Very 1little work has been done on trarsportation
services, particularily with reference to their 1impact
upcrr  irdustrial location problems. This research is an
attempt at providing some evaluation of the gualitative
aspects c¢f transportatiorn. It wutilizes the indexing
method ir order to relate the various qualities of
transportation services at varicus centres. The findirgs
from the evaluation carn be applied to regional
development plarnirng, and tne evaluation techrique can
be used by the individual entrepreneur in an effort to
determine the moest advantazed centres in terms of the
quality of transportation services available,
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1.1 PROBLEM STATEMENT

In the past, transportation as an input into the

industrial location decision-making process has been

considered largely within the framework of
easily-quantifiable cost constraints - namely distance
and rate tariff costs. However, a shift in the

priorities of shippers (consignors) from distance and

time cost considerations to the quality of
transportation services 1is evident, and there is
consequently a need for a re-evaluation of

transportation in Canada. H.J. Newman, in Distribution
Worldwide, stresses the 1importance of high-quality
transportation services, for he places dependable
service and reasonable cost as the twin goals of any
transportation system (Distribution Worldwide, Vol. T4,
No. 9, p. 32). This would point to a need for more
consideration of the gualitative aspects of
cransportation in geography.

"Quality of Transportation Service" is not an
easily-defined concept. "Transport service'" is commonly
accepted to refer to any conveyance of people or goods
over space, and may apply to any number of modes, such

as air, marine, rail and highway. Although passenger and



freight services are both offered by these modes, and
passenger conveyance services are important influerces
upor. industrial activity, the "Quality of Transportation
Service" of concern in this study relates only to
freight transportation services. The quality of these
services may vary with the speed, consistency,
reliability and frequency of the services. According to
B. Millican, Marketing Manager of Kingsway Transport,
transportation service quality may be expanded to
include the consistercy and reliability of transit time,
the availability of ancilliary services - such as rate
coding, customer assistance, the proper handling of
claims - and the distance over which services are
available,.

This shift 1in priorities from quantitative ¢to
qualitative considerations creates several problems for
both the zeographer and the entrepreneur. The tools for
quantifying time and distance costs are well developed.
Tariff rates and mileage figures are easily-measured and
compared. On the other hand, tools for quantifying
qualitative data are inradequate and frequently
unfamiliar to the entrepreneur.

Within geography, the emphasis upon quantitative
tools and their value has developed from the early
classical works on industrial location. Such locational
studies were 1largely theoretical in nature, concerned

with one plant and limited to a wunifunctional problem,



The significance of costs and distance measures as
transportation inputs 1is evident 1in the geometric

techniques used by the classical approach.

1.2 A REVIEW OF THE RELEVANT LITERATURE

1.2.a The Classical Industrial Location School.

Classical Transportation studies frequently refer
back to von Thunen's study. He stated that , on a
uniform plain of considerable extent, undifferentiated
in its physical features and isolated from the rest of
the world, and with a single population cluster at some
distance from 1its periphery, concentric circles of
varying intensities of 1and use would develop
(Wartenberg,1966,pp.7-37). Demand for the agricultural
products in the urban centre combined with the cost to
transport the goods to the centre would determine the
location of each product in the various zones. Thus,
transport cost was considered as the significant
influence in the agricultural product pattern of centres
as early as 1826,

Ariother —classical writer to address the issue of
location was Wilhelm Launhardt (Friedrich,1929,pp.
224-238)., Launhardt's work was primarily concerned with
finding the optimum location for a production site given

raw material and market 1locations. The optimum site,



according to Launhardt, is the minimum transport cost
location, and is the point at which the forces from the
market and the raw material sources are balanced.
According to Launhardt, for each set of different
forces, a different optimum location exists. "Each set
of forces has its own particular angular relationship,
determined only by the locational forces ard not (within
limits) by the 1location of the forces (Hlecht,
Unpublished paper, p.3).

Alfred Weber followed Launhardt in studies in
locational aralysis (Friedrich, 1929) and retained the
Lransport cost only approach. According to ‘eber's
simplified model, three factors influenced industrial
location, transportation being a M"general regional
factor™ along with labour cost, and the local factor of
agglomeration or deglomeration forces being the third.
He viewed transport costs as the primary determinant of
plant 1location, although weight to be carried and
distance to be covered were more important to his model
than direct costs. e wutilized Launhardt's Pole Line
Method to arrive at the minimum transport cost point -
cost being in terms of weight and distances. Weber also
introduced the concept of "ideal weights" whereby actual
weight and transport rates could be 1incorporated into
the analysis. Through ideal weights, Weber utilized
estimates of cost per unit of distarnce rather than

ton-miles as an input into transport costs. Weber also



irtroduced "isodapanes" or lines joining points of equal
additional transport costs, and "critical isodapanes" to
represent the point at which savings in other input
costs equal savings in transport costs. He suggests that
movement to points of greater savings in other inputs
within the confines of the «c¢ritical 1isodapane will
result 1if these savings more than offset increased
transport costs.

While the above writers were largely concerned with
a high level of abstraction in dealing with industrial
location and the significance of transportation costs
as influences upon industrial location, Hoover's work
was largely oriented to empirical studies. His Location
Theory and the Shoe and lLeather Industries dealt with
transportation and production or extraction costs as the
determinants of 1location. He combined the two costs as
representative of the delivered price to the buyer, and
illustrated their wvariation over space by a series of
"isotims", which radiate outward around the point of
production and which Jjoint points of equal delivery
price. As buyers will purchase from the cheapest source,
the boundary between market areas is the point of equal
transport <cost from each source. Hoover also developed
the "transport gradient", a cross-section through an
isotim map illustrating the influence of diminishing
returns upon the market area. In the case of

manufacturers, Hoover suggested that the best location



is at the point of minimum transport costs - which is
found, fifst, by constructing isotims around material
and market points. From the 1isotims, isodapanes -~ or
lines of equal transport costs - may be constructed.
Hoover contended that if transportation costs are 1less
than proportional to distance, the optimum production
location will rno doubt be at the market, source of

material or breakpoints in the <transport network.

Hoover's 1948 work, The Locatior of Ecoromic Activity,
cited M"transfer costs" as being sigrificant in two of
the three stages of manufacturing, these two being a)
the acquisition of materials, and b) the distribution of
products, while the third activity 1involves the
production process itself. According to Hoover, the
shape of markets and supply areas are all largely a
function of transfer costs, as the producer will attempt
to mirimize his total cost - which in turn is largely a
function of transportation costs.

August Losch's writings presented a slightly
different approach to location theory (Losch, 1954). He
suggested that the proper approach 1involved the
determination of the points of maximum profits. Maximum
profits, in turn, were realized where total revenue
exceeded total cost by the greatest amount. The market
area 1s determined by the demand curve, which is a
furction of price and quantity, price in turn being a

functiorn of distance and rising with transport costs. He
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expanded his discussion to illustrate the evolution of a
hexagoral series of market areas which characterize an
economic larndscape which is in equilibrium, and also
attempted to explain the development of towns - which
are partially a function of the mirimization of
transport costs.

Melvirn Greenhut's 1956 work on Plant Location in

Theory and In Practice took the approach that

transportation 1is one of a variety of causal factors or
important 1locational determinants. Although Greenhut
specified that the relative significance of these
determinants varies from industry to industry, he felt
that transportation was a very important plant location
determinant and should be considered separately. If
freight costs varied sigrnificantly from place to place
and trarnsport costs comprised a major portion of the
total production costs, transportation inputs would be
the most important variable. Generally, he concluded,
ftransportation costs will favour 1locations near the
market, although in special cases of high raw material
tranrsport costs ard material perishability, the optimum
location may be at the material source. Greenhut also
suggested that high transport costs to consignees will
affect the height of freight rates and 1in turn, the
dispersion of production points - particularily if the

demand for the product is elastic.
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Ir. Locatior ard Space Ecoromy , W. Isard (1956)
attempted to develop principles of location theory for
the manufacturer. Isard gave considerable attertion to
transportation cost as one of the major factors of
production (along with 1land, 1labour, capital and
enterprise) as he believed that transportation plays a
sigrificant role in production and cor.sumption
processes. He referred to trarnsportation as "transport
irputs"™, and wused the "substitutiorn approach” via
"trarnsformation" and '"equal outlay" lires (similar to
the concepts of isocost curves and isoquants in micro
economics) to illustrate the substitution of trarnsport
inputs between material sources ard the derivation of
the optimum (least-cost ) point (Isard, 1956,
pp.143-217). Isard's analysis of transport irput
substitutiors would appear to support Hoover's location
of terminal points as optimum sites.

In 1962, von Boventer attempted to "discuss the
most important economic principles which determine the
spatial structure of an economy and to show the way in
which the various economic factors are interrelated"
(vor Boventer, 1962, p. 163), where '"spatial structure
(means) the spatial distributiorn of various goods ard
services of consumers in cities and towns of various
sizes as well as the spatial layout of these cities"
(vor Boverter, 1962, p. 163). Vor Boventer saw three

economic factors as determirants of spatial



differentiation of the economy: (a) external and
interral economies or indivisibilities; (b) demand for
lard irput; and (c¢) transport costs. lle summarized the
most important characteristics of both wurban and
agricultural locationr theory and the spatial structure
models of Christaller and Losch stating that distance is
one of the most important influences which would
comprise a comprehersive theory of location (von
Boverter, 1963. pp. 171-173).

Von Boverter stated that distances would affect the
utility of the manufacturer through influernces it would
exert upon income, leisure and non- monetary advantages
of particular sites - these influences taking the form
of distances to social activities, work, shopping
activity, input suppliers, purchasers, competitors and
other producers and sellers. Von Boventer's work
provides a fairly incisive review of the aforementioned
works and he also came to the conclusion that
transportation - through distance inputs - is
sigrnificant as a determirart of the wviability of

alternative industrial locations.

1.2.b The New Transportation Evaluation Approach.
Several more recent writers have begun to question
the significance of transportation cost considerations
as the only transportation input into irdustrial

location decisions. While some authors feel that
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transportation 1s not significant as an input, others
would contend that the old approach to accessibility,
and the concern with overcoming distance, is now giving
way to considerations which emphasize other aspects of
transportation.

Aionso (1967) would appear to support the school
which emphasizes transportation inputs other than cost.
He stated that minimization of transport costs is a
doubtful criterion of location. Accordirg to Alonso,
classical 1location theorists have considered only the
factors which are continuous, differentiable functions
over space, and have neglected the discontinuities -
such as steps irn transportation cost functions, actual
transportation networks, terminal costs, cheap labour,
power, or any other factors which may exist at
particular locations. He also argued that industries are
oriented to production costs rather than transportation
costs. If Weber's assumption of "ceteris paribus", save
transportation costs, 1s wvaried, the optimum location
will very likely not correspond to the minimum trarsport
cost location. Rather, it would vary with factor mix,
economies of scale, the structure of demand, pricing
policy, and the objectives of the firm.

Barloon (1962) tended to support the approach that
transportation as a whole is no longer sigrificant as an
input into industrial location decisions. He rather

emphatically stated his viewpoint: "Subject to these
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limitations, I believe it may be said that

transportation requirements are of 1little, or of
limited, influerce in the selection of irdustrial
locations with respect to a growing portion of the
periodic ircrement, to the ration's industrial
establishment"(Barloor, 1962, p. 97). He went on to
state that '"changes in the structure of transportation
appear to be prircipally responses to changes 1in the
structure of the national product and ir the consequent
changes in transport requirements of the shipping and
receiving industries. For the most part, changes in
industrial output and ir locatior appear to alter the
structure of transportation, rather than the
converse"(Barloonr, 1962, p. 97). The declining role of
transportation as a factor in plart location is argued
from the poirt that:
"As time passes, a growing segment of industry
requires higher standards of transport service,
accepting the associated higher costs, and becomes
less preoccupied with, or even indifferent to, the
avallability of those modes which, at the sacrifice
of premium service, provide for the movement of
goods at minimum cost. In the selection of
locations, premium transportation service is a less
confining influence than minimum cost. A shipping
or receiving industry whose executives are
preoccupied primarily with transportation service
will ordirnarily find a wider range of sites where
their trarnsport requirements can be fulfilled,
Therefore, within this wider range of sites,
locational influences other thar transportation
will more wusually be determinants of firnal site

selection"(Barloon, 1962, p. 98).

What Barloor in fact was assumirg is that high
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quality transportation services are not sigrificant

variables to be utilized as a basig of comparisorn for
var ious potential industrial sites.

Other recent writers are still supporting the
classical approach. D.M. Smith (1971) disputed Barloon's
viewpoint in Industrial Location. lle tended to
substantiate the viewpoirt that, in fact, transportation
irputs - particularily distance and rate considerations
- are indeed important, and he 1incorporated such
assumptiors irnto his model (Smith 1971, p. 69).

Norcliffe (in Collins and Walker, 1075) developed
location factors which are ‘more relevant to modern
industry than those suggested by the classical school.
It was his cortention that there are a number of logical
shortcomings in classical location theory -
particularily with respect to the _-mphasis placed on
trarsportation cost considerations. He stated that "the
utility of classical 1location theory can also be
questiored on empirical grounds",(1975, p.20), and that
"...charges in the real world have 1lessened tHe
explanatory power of location theory..."(1975, p. 21).
Norcliffe argued that "Transportation costs are no
lornger of great importance to a large number of
industries" (1975, p. 21) as suggested by Weber.
Although Weber's theory had considerable relevance at
the turr of the cerntury, Norcliffe contended that the

importance of transportation has been downgraded because
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of several reasons, the main one being that lighter

industries have exparded. This has resulted 1in the
decline of trarsportation cost influence upon 1locatior.
Other reasons for the reduction irn the influence of
transportation costs include the declire in the
influence of raw materials upon plant location and the
dincreased substitution of inputs (1975, p23). MNorcliffe
corncluded his discussion of transport costs by stating:
"Irn summary, transport costs are demoted from the
sovereign position accorded to them by Weber. For
manufacturing activity with voluminous material
irputs and high weight loss, they remain important,
but for the majority of medium-to-high value-added
irdustries, they tend to confine plart location to
the heartlard, within which transportation costs to
accessible points or the network vary relatively

little" (1975, p. 24).

While Norcliffe critized the sigrificance givern to
transportation costs, he did allude to the importance of
transportatior as a "locatioral influence" rather than a
"cost factor"™ (1975, p. 29) ir its role as a linkage.
Although he did not discuss transportation as a separate
issue irn his lirkage discussiorn, he mentioned
transportation modes as services available t£o

entreprereurs inr major cerntres (1975, pp. 31,35).

Tarr Hlamilton's Spatial Perspectives on  Irdustrial

is a recert attempt at
chanrnelling 1research effort into directiors which
diverge from the traditioral ard hitherto domirant mould

of Weberiarn aralysis, and to explore underdeveloped
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averues which might yield rew insights into the problemnm,

and thereby give broader, more contemporary meaning to
the field of 1industrial 1locatior aralysis (Hamilton,
1974, pp. vii-viii). 1Ir his preface, Hamiltorn stressed
the need to study ¢the locational behaviour by the
organrizatior, which has been a neglected area of
irdustrial 1location analysis, even to the poirt of
exclusior ir Smith's (1971) Irdustrial Location. In his
first chapter, Hamiltor did nrot see the locational
aspect of growth and orgarization of the firm as being
importart (Hamiltor, 1974, p. 13), but rather that
responses by the firm to particular stresses will call
forth specific 1location decisiorns ('lamilton, 1974, p.
15), these being frequently accomodated 1irn plars for
acquisition or interral plant exparsior.

Other recent authors to discuss transportation
irputs other than cost considerations include Walker and
Bater (1974). Their writings have emphasized
trarsportation as a "service lirkage", arnd ar important
factor in infrastructure development. Accordirg to
Parker (1974, p. 128), "service lirkages" may be defired
as "recurrent interactiors with other firms (which)
provide for the production process and admiristratior of
the firm". Walker ard Bater do nrot attempt to demote
cost corsideratiors; rather, the emphasis is placed upornr
transportation as a service, with quality variations

which are divorced from cost considerations. They
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suggest (1971) that trarnsportation as a service linkage
constitutes one of the more important linkages available
to entrepreneurs, and as such, may be a valuable tool
for regional economic development.

The changing status of industrial location analysis
and the traditionral determinants of such analysis has
pointed to a dissatisfaction with the o0ld aspect of
accessibility, where time and distance costs constituted
the primary transportation input into location
decisions. It is evident that such arn approach must be
supplemented by transport quality considerations.
Writings ir Canadian Transportation literature are also

discovering the inadequacy of cost considerations.

1.2.¢c Within a Canadian Context.

The importance of factors other thar tariff rates
and distance has been recogrized by several Caradian
Goverrment Departments. The Department of Regional and
Economic Expansion (D.R.E.E.) (1975) and the Caradian
Transport Commission (Mulder, 1976) are evidently
attemptirg to invertory and analyze the availability of
transportation 1infrastructure ir Carada, and literature
or. transportation in various parts of Ontario has been
recently released by the Miristry of Transportation and
Communications (1976). This recent preoccupation with
variations in transportation services anrnd facilities in

Carada would tend to dispute Barloon's argumert for
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ubiquitous services within the Caradianr context. The
disparities which pervade throughout Carada are
representative of the wvariations in infrastructures
between centres arnd the associated quality of these
service linkages - particularily transportation.

Outside the field of Geography, Currie's

encyclopediac work Canadiar, Trarnsportation Feoromics

provides a thorough description of the character of
various transport sectors, their organization and
historical development in Carada. His work also provides
some insight into the causes for variations in
trarsportation qualities irn Canadian regions - nramely,
regulations and government policies - and deals with the
problem of providing Dbetter services for the Canadian
public by all modes. Currie's work also deals with the
various priorities of +the Canadiar consignee, whether
rates ard prices or quality of service. It 1s Currie's
conterntion that integratior, co-ordiration and
harmonization are necessary for efficient, high-quality
transport service, and that the integration of various
modes into large co-operatives would eliminate
duplication and irefficiencies ir services. The
increased efficiency resulting from irtegration 1is due
largely to the monopolistic position of each mode in its
respective spheres of usefulness. Thus, a co-ordinated
trar.sport sector would not only optimize efficiency of
capital but increase the quality of service to the

cornsignee.,
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Improvemert in the quality of transport service,
ard the elimination of inefficiencies due to burdensome
regulations were topics dealt with at 1length in the
"MacPherson" Royal Commission on Trarsportation in 1961.
This monumental report again supported Currie's argument
that the irtegratiorn of modes would increase quality of
transportation service - which, ir turn, was again
viewed as a primary objective of the transport sector
and the related government policies.

Aralyses of the Canadian transportation sector have
undergone an interesting transition within the past
decade. Whereas the Currie work ard the Royal Commission
dealt at great lengths with the priorities of distance
ard tariff costs, their writings also allude to the need
for high-quality services. Concern over the quality of
transport services available ir Carada has surfaced in

Studriicki-Gizbert's

(1974) and in Purdy's Transport Competition ard Public

Policy in Carada (1972). It would appear that the death
of the Railway Age Ideoclogy (see Studnicki-Gizbert,

1974, p. 8) ard the dominance of the Competitive Age

Ideology (Studricki-Gizbert, 1974, p. 35) has
cvershadowed a concomitant shift irn the relative
priorities of shippers. The Railway Age Ideology

identified the main economic problems as the result of
transportation problems, while the Competitive Age

Ideclogy sees competition in the transportation sector
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as ar adequate means of protecting public interest.
While the Royal Commissior ard authors of the 1950's and
1960's were writing primarily in referernce to the pros
ard cons of regulation vs. competition, ore can detect a
growing concerr ir these writings for the establishment
of a wider variety of reliable, speedy high-quality

services, services which could meet the growing demands

for transportation by the growinrg proportiorn of
high-quality freight (Royal Commission or
Trarsportation, 1961. 3. pp. 1T47-148). The Royal

Commissior alludes to this wider variation irn servicing:

Sirce the end of World War Two, particularily ir
the last decade, the applicatior of rapid and
cortiruous 1improvemenrt in all modes of transport,
arnd the constructior of rew ones offered a range of
services at a range of costs which inevitably gave
rise to more internse competition in the provision
of trarsportation. Vastly improved air services,
cor.struction of pipelines, the exparsion of the S3%t.
LLawrerce River System, the tremendous techrological
improvement ir railway equipment arnd methods plus
the growth of the trucking irdustry as equipment
improved ard the highway retwork spread, has given
the ratiorn a range of services which has widened
the horizon of choice within which irdividual
business and industry may operate in planning
productior and supplying markets withir Carada ard
abroad" ( Royal Commission on Trarsportatiorn, 1961.
3. p.7).

Purdy's mair objective ir his book was to present
the major policy 1ssues facing Caradiar inter-city
trarnsport with considerable attertiorn giver to the

character of irtermodal competitior (Purdy, 1972, p.

xv). Whereas he concentrated or a description of
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intermodality in Canada, ore <can surmise from his

discussion that - along with evaluatiorn of rates which
vary from mode to mode - there is a need to evaluate
intermodality as a new service of higher quality to the
Canadian shipper.

Giver the above discussior, it is obvious that -
although no outright effort has been made to evaluate
spatial variations in the quality of transport servicing
ir Canada - recent changes in intermodal relationships
ard regulations have profoundly altered the origiral
variety of services available. While some industrial

location aralysts argue that trarsportation factors are

no longer sigrificant determirants of industrial
location decisions, it would appear that some
evaluation of gualitative wvariations 1in transport
servicing over space would prove to be a timely

exercise, particularily within the Canadianr context
where variations irn "quality of transportation service"

would appear fto be guite pronounced.



1.3 OBJECTIVES

Giverr the dichotomy of qualitative priorities and
quantitative measures, it is the primary objective of
this paper to develop a viable measure of the quality of
trarsportation services available ir different centres -
which, 1ir turn, car be wutilized irn a comparative
evaluation of potential irdustrial locations. The steps
to realizing this objective would irnclude the fcllowing:
a)delimitatior of a study area ; b) choice of indicators
(or surrogates) of the quality of transport service; c¢)
establishment of proper measurement techriques; and d)
applicatior of the techéque to the study area and
surrogates.

It could be argued ¢that such an evaluation is
time-consuming and that simple measures may be used ¢to
evaluate variations irn qualities of transportation
services., One proxy used historically as an irdicator of
certral place variations 1is population. One could
hypothesize that quality variations in transportation
are not sigrnificantly different from population
variations. In other words, ar entreprenreur could assume
that a large population is indicative of a high quality
of transportation service (as did DMNorcliffe), and a
small populatior, with a low quality of transportation
service. The secondary objective of the paper, thern, 1is
to test the rull hypothesis that there is no sigrificant

difference betueen population and the quality of
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transportation service. By evaluating the correlation

between the quality of transport service and population
size, one can determine whether population alcorne 1is a
sufficient indicator of quality of transport service
available to the entrepreneur at a centre, or whether
transport service is better measured by other
surrogates. The first objective will inrvolve an
evaluation of transportation services available to an
entrepreneur at various centres: the second objective
will hopefully reveal the relationship between

population and trarnsportation service quality.



AN INVENTORY OF THE RELEVANT FACILITIES AND 3%RVICES

FOR THE STUDY AREA.

Chapter Two
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The first prerequisite to the evaluation of the
quality of transportation service will involve the
delimitatior of a good study area. As the objective 1is
to evaluate the quality of trarsportation services, thern
the study area should provide a wvariatior ir such
service qualities. Withir the Canadiar context, such
transportationr service quality variations would appear
to be most prorounced in the North, where centres are
removed from the shadow of large metropolitan areas
(such as Torornto and Montreal) and smaller centres
cannot readily draw wupor the services available at
adjacent certres. Northern Ontario was firnally chosen as
the study area, as it was felt that this region was
sufficiently close for research purposes, but also
promised great wvariations 1in transportation services
amonrgst centres. The area also provided a wide range of
city sizes so that the second objective could be
accomodated.

Transportatiorn has beenr ramed as one of the most
important influences upon economic activity in Horthern
Ontario, and the role of this factor has beenr recently

emphasized ir Executive Summaryv: An Investigation of

Freight Rates apd Relagted Problems - Northerv Qrtario

(Miristry of Transportatior and Communications. 1976).
Figures 1 ard 2 illustrate the Northern Ontario highway
and rail infrastructures. While one might suggest that

the infrastructures as illustrated by these maps would
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appear to be adequate to meet the nreeds of the
populatior ir the area, ore must rote that some points
are either highway or rail captive, as opposed ¢to
Southerr Ontario where both modes service the vast
majority of wurbar centres. Assuming Tororto ard
North-Easterr United States as the major market areas
for Northern Orntario irdustries, such points are often
removed from Northerr producers by 9090 miles.

One can surmise that Northerr Ontario appears to
suffer from a relatively disadvantaged positiorn in terms
of distance (and therefore cost) to markets. These
issues have beer covered quite adequately 1in other
works, however, ard do rot constitute the major 1issues
ir this present study. Suffice it to say that lorthern
Ortario represents a fairly large, isclated example with
a great variatiorn in city size, and should therefore
cornstitute a valid study area. The centres chosen for
aralysis are all certres ir excess of 3,000 ir

populatior, as listed ir Table 2.1.

2.1 SPECIFIC FACILITIES AND SERVICES AVAILABLE
2.1.a Highuay Carrier Services
When discussing road transportation, freight
movements by highway carrier are controlled by the
Publiec Commercial Vehicles (P.C.V.) Licenses, ard fall

under the followirng categories and regulations:



Source:

City/Towun

Sault Ste. Marie

Blird River

Cochrare

Hear st
Iroquois Falls
Timmins

North Bay
Sturgeorn Falls

Fort Francis
Sudbury
Capreocl
Copper Cliff
Esparola
Lively

Thurder Bay
Geraldton

Haileybury
New Liskeard
Kapuskasing

Dryden
Kerora

dawa
Kirklard Lake

Flliot Lake

Statistics Carada.

Table 2.1

POPULATINN

Cer.sus.

Populatior

30,332
3,450

n,965
3,501
7,271

28,542

49,187
6,662

9,047
90,535
3,470
I, 089
6,045
3,000

108, 411
3,178

5,280
5,438
12,820

6,939
10,952

4,874
14,918
9,093

1971.
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Class "A" Licenses: Class "A" licenses authorize
the 1licensee, as a common carrier, to conduct a
public commercizl vehicle service between places on
the King's Highway and other places named in the
lincense.

Class "C" Licenses: These licenses authorize the
licensee as a common carrier, to transport goods on
a continuous trip, (i) from the place or places
named 1in the license 1if the goods are consigned by
one consignor to one or more consignees, or (ii) to
the plsce or places named in the 1license 1if the

gcods eare consigned to one consignee. "Consignor"
means {i) & person other thsn & person who: a.
arranges, sells or offers for sale, or b.
negotiates for, or c¢. furnishes or provides,

transportation services where the transportetion
service offered is to be or has been in part
furnished by a cerrier other than the person, or,
¢. is a forwarding agent, a transportation broker,
a cartage =zagent, or sny person engaged in similar
operaticn or anyone who enters into &z pooling of
freight arrangement, or (iii) & common carrier by
rail, a common carrier by air or water, where the
transportation of goods 1is incidental to any
immediate prior or subsequent transportation of
goods by a common carrier by rail, air or water.
"Continuous trip" means a trip without cessation or
stopover from the place of commencement to the
destination of the shipment other than a cessation
made to refuel the vehicle, effect any repairs,
provide a rest period for the driver, or, in the
case of emergency, to effect pickup or delivery of
goods, or to transport goods and/or interchange
trailer by another c¢lass "C" carrier.

Class "D" Licenses: These 1licenses zauthorize the
carrier to conduct a2 public commercial vehicle
service exclusively for the transportation of a
particular type of goods or <class of freight
designated by the license.
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Class "F" Licenses: These licenses authorize the 1i
censee to conduct a public commercial vehicle
service exclusively for the transportation of:
livestock, cozl, rough lumber, garbege, sand,
gravel, rubble, slsg, earth, turf and crushed or
uncut rock and stone, and other materizls named in
the license and used for construction.

Class "FF" Licenses: This class represents freight
forwarder carrier classificetions, freight
forwarder meaning any person not the holder of an
operating 1license who transports or offers to

transport or provides the transportatien or
consolidation of goods for <trensportation for
compensation, and who, (i) assembles and
consolidates or provides for assembling and
consolidetion of shipments, and performs or
provides for distribution operations with respect
to such consolidated shipments, (ii) &assumes

responsibility for the transportation of such
property from point of receipt to point of
destination, and (iii) utilizes 2 commcrcial motor
vehicle or trailer as defined in the Highway
Traffic Act.

Class "K" Licenses: This <c¢lass =authorizes the
licensee to —conduct a public commercial vehicle
service exclusively for the trensportaiton of
heavy-duty machinery, boilers, transformers, and
similar equipment that requires special 1loading
devices and cennot be carried on a standerd truck,
trailer or semi-trailer.

Class "T" Licenses: This classification authorizes
the licensee, as a common carrier, to conduct a
public commercial vehicle service for the
transportation of bulk commodities in tank
vehicles.

Class "X" Licenses: These 1licenses authorize the
licensee to engeage in extra-provincial
transportation under the Federal Motor Vehicle
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Transport Act. (Public Commercial Vehicles Act and
Regulations, 1974).

Each of the above classifications represent a
different lcvel of service with the "A" classification

as the most desirable for the shipper, carrier and

consignee.



30
P.C.V. Licensing varies not only between centres,

but also along specific routes, and for specific
commodities., Such licenses are strictly regulated, ard
carriers must defend applicatiors for nrew 1licenses
before the provircial Transport PBoards. At present,
highway carriers are reglated by the Provincial
Goverrment, although the British lorth America Act gives
the jurisdiction to the Federal Government. At present,
the Federal Goverrment has chosen to delegate such
authority to the Provinces, with the result that
irtra-provincial regulations vary sigrificantly across
the country. Irn Ontario, 1licenrnsirg 1is regulated ard
classified as described above. As mentioned , the most
desirable licernse for a consignror to use (via a licensed
carrier) is the <class "A" 1license. Each license is
explicitly defined in terms of the routing and areal
extension of the license., A Class "A" license allows the
carrier to service the ramed centres and the route named
with limited restrictiors, while the classes "C" ard "D"
limit the <carrier to onre consigrer or destination, or
commodity. Such commodity limitations are explicitly
stated in class "D" 1licenrses, with the name ard
commodities of the consignor specified.

In the study area, the variatiorn ir highway carrier
licensing is large. The rnumber of "A" 1licenses wvaries
from 15 in Sault Ste. Marie to only 1 for Kirkland Lake.

Data for these licenses was accunulated from



31
corresporderce with krowledgeable persorrnel from the

various cerntres, as well as thorough search of licerses
for various carriers. The existence of the large number
of AN licerses ir Sault Ste. Marie mears that
industries in this certre are serviced by 15 fairly
large carriers. As "A" carriers are rot limited in terms
of commodities, irterlirirg, or corsigrors, ar
ertreprereur withir Sault Ste, Marie should have a wide
rarge of wunrestricted carriers to consult for highway
carriage purposes.

Class "C" licenses are available at all certres, as
are "A" licerses, but Sturgeor Falls 1is the most
advartaged with respect to this licerse. "D" licerses
vary from 1 to 8 ir rumber for the centres in the study
area, ard the "F" licenses, from 1 tc 4. Local freight
forwarding services are almost rorn-existent irn the
smaller towrs, and services advertised ir such centres
are usually available from larger adjacent centres. Both
"¢ oard "T" licerses represert specialized services, and
are consequertly limited throughout the study area. "X"
licerses are highly desirable. Ore could cornjecture
that such a licernse would be important in the study
area, particularily for primary extraction activities
where the raw materials are forwarded to the Urnited
States or other Caradian markets for secondary
marufacturing. "X" 1licernsing varies from 2 for the

smaller centres to 15 for Sault Ste. Marie. Such



Table 2.2

Aa  Invensory o7 Transportation Services and Facilities in tne Study Area

Class 'A* Power Trailer Head Cffices Number of
Censres Liceasres AR M LS 3 S S AP S ‘oUW Units  Units Local Terminal Call Stations 'A! Poutes
Sayle Ste. Marie 15 2 8 1 3 1 1 15 2 L3k2 7025 4 6 o] 23
3lind River ? 3 3 2 o] 1 1 3 1 2458 %933 1 1 o} 5
Cochrane 3 1 2 2 1 1 1 13 1 77 1295 0 o] o} 3
Hearst 5 3 3 2 1 1 1 b 1 751 1221 2 o] 0 3
Iroauois Falls 3 1 1 1 1 1 0 2 1 732 1296 o] o] o] [
Kapusxasing 3 1 4 2 2 1 1 2 1 780 12 2 o] 1 N
Ti==:ins 3 0 4 1 1 1 1 3 1 1222 1259 2 2 o} 10
Drydea 6 3 2 3 o] 3 1 5 2 1296 3565 0 3 0 6
ernora 7 4 1 1 [ 3 1 ? 2 2104 2593 2 4 0 7
liorth 3ay 1 1 3 1 1 1 1 8 2 3393 5598 o 0 14
Sturgeon Falls [3 [ 2 2 1 1 1 2 1 2196 L§32 o] o) 1 5
Fort Francis 5 3 1 1 2 3 1 6 1 918 1531 0 1 1 é
Sudbury i3 4 12 3 L 1 2 9 2 2105 3543 1 8 4 25
Capreol 3 3 1 3 4 1 2 2 1 2409 872 o] o 0 8
Copper Cliff n 2 2 3 1 1 Z 2 2 2b29 LYLY v} o] o 9
Espanola 3 3 2 3 [¢] 1 2 5 1 3965 4316 0 0 1 1
Uvely 9 1 2 3 1 1 1 3 1 1736 2045 o) 1) o 8
Thunder Bay 11 6 4 L 7 3 2 8 2 1776 3199 3 8 o "
Geraldioa ? 3 1 1 o 2 1 6 1 1359 2462 o 5 o é
Haileybury 3 2 2 2 0 1 1 3 1 672 1296 0 o ° %
New Liskeard 4 2 2 2 o] 1 1 4 1 772 1295 o 2 0 5
Java S 1 1 4 1 1 1 2 1 666 1216 [} 1 0 3
Elliot lake 9 1 2 3 o 1 1 3 1 2057 350k o . . .
nrikiand take ! 3 o2 0 12 1 7% 1296 0 1 0 3

-
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services (ie. Quebec-Maritime, or Uestern licensing) are
predominantly offered by the larger carriers, as these
carriers car suffer the "loss" of power units anrd

trailers for lorg trips without equipment shortages.

2.2.b Railrocad Carrier Services and Facilities.
The existence of railrcad facilities for the
cerntres 1is outlinred ir Table 2.2 by the distances to

which an ertrepreneur must transport his goods via

branch 1lines to inter- switching points, marshalling
yards, and division/subdivisional points,.
"Interswitching” refers to the ability to change

equipment from one railrocad nretwork to another. This
precludes any additional commodity-handling at
charge-over points, and allows equipment (ie. railcars)
from one railroad company to be . used on tracks of
another company. Cars and equipment are stored 1in
"marshalling yards", providirg a 1local reserve of
equipment. Proximity to marshalling yard facilities 1is
advartageous as cars car be routed to the marshalling

yard and formed into unit trains without passing through
intermediate divisional marshalling points. Cars are
assembled and relayed from branch to main lines at
"divisionrnal” and "Subdivisional"™ points. Each point
through which the loaded <car must pass represents a

delay due to marshalling and assembling procedures.
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The number of railroad companies servicinrg the

cerntre 1is also irndicated in Table 2.2, as 1s the
distance to the rearest piggyback facilities.
Inrtermodality has become ar increasingly popular means
of utilizing the advantages of each mode, with the
ability to cut both terminal handling charges and
long-haul charges. By utilizing faster trucking services
for short-haul pick-up and delivery trips, and railroad
services for cheaper long-hauls, the advantages of both
modes are combined. Time is also evidertly saved, as
origin and destirnatior dock-handling and marshalling
costs are cut. This, 1in turn, 1is viewed as an
inducement to lower inrventory and warehousing
investments and costs because of the reduced transit
times 1involved. Table 2.2 illustrates the preserce of
piggyback facilities at the larger centres and their

absence at 15 of the smaller centres.

2.2.c Other Transportation Services

The two remaining modes of air and marine transport
are also included 1in the inventory on Table 2.2. The
distance to the nearest docking facilities for access to
the Great Lakes Seaway system, and the availability of
commercial airport facilities are also outlired. Sault
Ste. Marie and Thunder Bay are the only centres
advartaged by these alterrative modes: all cther centres

- wWith the exception of Wawa - are at least 50 miles



36
from these facilities. Kapuskasing, Elliot Lake and Wawa
are the only centres more thar 100 miles from commercial
alrport facilities.

This chapter has provided ar irventory of the
various highway, railway, air and marine services which
are available in the study area. These will be discussed
further in the next chapter - particularily with
reference to their value as indicators (surrogates) of
the quality of trarsportation service which is available
at various centres. The nrext chapter will also establish
a technique whereby these irndicators can be measured,
and the quality of transportation service in the study

area evaluated.



AN ANALYSIS OF THE

"QUALITY OF FREIGHT TRANSPORT SERVICESY

Chapter Three
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3.1 THE SURROGATES.

Wher one attempts to evaluate a gualitative service
which is not readily-measurable in distance or cost
variables, 1t 1s necessary to first establish some
acceptable quantitative substitutes which reflect the
qualitative variable, but which can also be compared and
measured. Surrogates, or proxy, measures, provide
"indications" only and as such do not represent the
actual measure of the quality itself. Such surrogate
measurements are frequently necessary in order to
provide quantifiable representatives for qualitative
data in the field of geography. It is the purpose of
fhis chapter to first establish a series of surrcgate
measures for quality of freight transport service, and
secondly to establish a measurement technique. Having
realized these two objectives, or.e can then
operationalize tests based or related data ard arrive at
an objective measure of the M"quality of transport
service". To accomplish this task, the 3zeographer has
the tools at hard for testirng correlations between
quality of trarnsportation service ard city size. The
entrepreneur can use the objective standard to assess
various poterntial industrial sites for their relative
"quality of freight transport service" ratings.

Accordirg to representatives of the transportation

industry , consigrees' shifts in priorities from cost to
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quality considerations have also been accomparied by a
shift in the utilization of transportation modes. While
railroad provides bulk service, it is not as
well-equipped to handle goods which require flexible,
rapid delivery. Because of this, consignors are becoming
more deperdent upon the trucking industry - which in
turr 1is Dbecoming more sensitive to the demands of
manufacturers (Millican, 1976). These adjustments point
to a transportation service sector which is led. by the
trucking industry and which 1is sensitive to the
regulations and restrictions governing the trucking
irdustry. Because of the significance of the trucking
industry irn providing such freight traﬁsportation, any
evaluation of quality of <transport service should be
sufficiently sensitive to variations ir trucking
services, For this reasor, the following 1ist of
surrogates 1includes a number of highway carrier-related
indicators. Other factors which influence the quality of
trarsport service relate to the availability of
railroad, air, marire, and arncilliary services. While
these have been briefly alluded to in the preceeding
chapters, their value as indicators 1is further
elaborated as follows:

A. Number of Class 'A' highway carriers servicing
an  urban centre: As this study is concernedlprimarily
with freight services to the entrepr »neur -

particularily manufacturirg industries - the runber of

13
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comparies licensed to move freight without major
restrictiorns 1is an important variable and indicator of
quality of trarsport service variations. As 'A' carriers
are rneither restricted ir terms of customers or
commodities for originr or destiratior poirts, companies
operating under such licenses can freely service any
marnufacturer within the centre without a great deal of
preparatory licersing and regulating proceedings. The
measure of the rumber of 'A' licenses reflects both the
frequercy with which the corsigror can be serviced ard
the flexibility of the service, as a large number of
'A'-licernsed comparies would provide more frequent
servicing and flexible scheduling. The 'A' 1license 1is
the least restrictive of all PCV licenses, and is seen
as a prerequisite to high-quality service.

B. Humber of Class 'C' highway carriers servicing
the cenrtre: Ir simple +terms, the Class 'C' operator
offers a direct service, usually of full loads, whereby
goods are moved directly from the consigror to the
corsigree. As this service is generally established in
response to a demard for service by irndustry, its
availability is ar indicator of the quality of service
available for freight movement.

C. Nunmber of Class 'D' highway carriers servicing a
certre: This 1license is also established as a respornse
to specialized freight trarsport demards by the
er.trepreneur, ard is therefore also ar irndicator of the

frequercy and flexibility of services available,
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D. MNumber of 'F' carriers: As defired in Chapter

Two, 'EF! carriers are licensed to transport raw
materials or construction materials, and as such,
irdicate the availability of services for the
trarsportation of inputs into various manufacturing
activities,

E. MNumber of Class 'FF' highway carriers servicing
the centre: Freight Forwarders are definred in Chapter
Two to be carriers or individuals providing
goods-transferral co-ordination services for a
manufacturer to his customers. Such services remove the
responsibility of damages and risks from the
manufacturer, as well as the reed for traffic management
staff and transpcrtatiorn equipmert. Such services are
ircreasing in importance as express service to the
marufacturer, and would terd to provide a 3zood
indication of the quality of express service available
within the community.

F. lHumber of Class 'X' highway carriers servicing
a centre: While this service appears to be relatively
ubiquitous within the study area, it does provide ar
indication of the quality ard availability of services
for the carriage of capital stock to/from manufacturing
plarts.

G. The ‘lNumber of Class 'X' highway carriers
servicing the centre: As the final licensing category of

concerr to the manufacturer, the class 'X' license
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authorizes the licensee to engage 1in extra-provincial
transportation. Because of the scale and dependency of a
number of Northern Ortarioc manufacturing interests upon
exportation of primary 'staples', high-quality X!
services are essential to such marnufacturing interests.

1.  HNumber of Inrter-Provincial Carriers: As
classified in the Ontario Trucking Association
"Ship-by-Truck" manual, Quebec-Maritime carriers provide
irterline, tranrsfer arrangements from most Ortario
general commodity carriers to poirts inr Eastern Canada,
while Western carriers have termirals and/or call
statiorn facilities 1in Ontario centres, with interlire,
transfer arrangements from such Ontario points and
Ontario carriers to points in Western Carada.

Because of the wvariations 1in servicing which
correspond with different c¢lasses of licerses, some
indication of this wvariation between cenrntres would
hopefully provide some sigr of the correspondinrg
servicing quality fluctuatiorns. For this reason, the
existence of these licernse categories for certres 1is
viewed as a sigrificart factor in influencing the
quality.

In addition to licensing categories, other
highway-carrier related wvariables of importance which
should be incorporated irto the index aggregate value

irclude the following quality indicators:
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J. lHumber of Class 'A' Routes which service the
centre: The number of routes which pass through an
urbar centre and provide services to the centre en route
provide a good indication of the quality of services
available for a certre. "Route" may be defired as the
"course of highways and places along and through which
the licenrse permits movement". Such a measure provides
a surrogate for the availability and variety of services
which are required by the marnufacturer. If a centre has
a relatively large number of class 'A' routes passing
through 1its limits, then there is a greater probability
that the manufacturer's customer car be served directly
from his plant without time-consuming transshipments.
For this reason, the number of <c¢lass 'A' Routes 1is
viewed as an influerce wupon the quality of transport
service,

K. Number of Potential Power Units available 1irn a
city: "Power Units" may be defined as the trucks or
tractors used by highway carrier companies, and may
provide an indication of the potential number of
servicirg units at the shipper's disposal.

L. Number of Available Trailer Units 1in a city: An
average ratio of trailers per power unit has been
ideally established at 3 to 1 (Millican, 1976), arnd
shortages of trailers would appear to be a major
consideration at times of heavy traffic. Consequently,
the availability of such wunits 1is indicative of the

guality of service available.
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M. Availability of Local Highway Carrier Head
Offices in a cenrtre: It has been suggested that high
quality service is provided by smaller local comparies,
rather thar larger non-local carriers (Millican, 1976).
If the head offices of local trucking firms are located
withir the same centre as the manufacturer, ther the
risk of error through commurications is reduced, the
quality of business ¢transactions through personalized
service 1is improved, and face-to-face contact ensures
improved quality of trarnsport service for the
manufacturer. Customer assistance and other ancilliary
services are also readily-avalilable to the local
manufacturer through such head offices.

M. Number of Local Terminals: Terminals are
stations which are marnred by the highway carrier for 21U
hours a day. Such stations provide 1informatiorn and
assistarnce to the local customer and are an advantage to
the entrepreneur in that they provide 1local docking,
storage and hardlirg of goods by large, inter-provincial
carriers,

0. HNumber of Local Call Stations: Call Statiors
are termirals which provide services only wupon demand.
Such stations represent infrequent service to the
entrepreneur, and reduced access to ancilliary services
such as customer assistarnce ard claims; however, they
are valuable in providing service upon demand by larger

trans-provincial carriers,
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P. HNumber of Railrocad Companies Servicirng the
Centre: This irdicater is fairly self-explanatory: the
greater the number of railroad facilities available to
the manufacturer, the greater the number of alternatives
oper to him and the greater the flexibility of services
available.

Q. Distance to Nearest Railrcad Irterswitching
Facility: This measure will provide ar indicatior of
the quality of railroad facilities available through the
provisior of a surrogate for the range, or distance to
which the customer's goods may travel directly.
Interswitching facilities allow irter-line movements and
provide access from one railroad companrny's system to
that of another railroad system. Through provisiorn of
this service, the entreprereur may have access to a
larger variety and inventory of equipmert, and may ship
to "CP orly" points via CP ard "CHN only" points by CHN.
This eliminates further delays at distart interswitching
points.

R. Distarce to Divisioral/Subdivisional Points:
Divisioral points - or points where cars are collected
and marshalled into unit trains of common destination
and/or commodity - are major terminal points where cars
are ofter delayed in an effort to economize on trains by
collecting a large rumber of cars for commor
destinations. Befcore cars from ©branch lires reach

divisional points and are marshalled, arranged and
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shipped to their firal destination points, they must
frequently pass through subdivisioral points, where the
Same procedure takes place or a smaller scale.
Consequently, the farther ar entrepreneur is removed
from the main divisional points, +the slower the
avallable railroad services and the lower the quality of
trarsport services available for his location.

S. Distance to HNearest Piggyback Facilities:
"Intermodality” - or the use of several different modes
throughout the trip from origin to destination for a
carlocad o¢of goods - has increased in popularity as a
means of increasirg the efficiency of trarnsportation
modes and decreasing costs in tariff and time to the
consigror. The 1increase 1in freight forwarding has
encouraged the development of intermocdality, and this
service is viewed as a means to greater flexibility of
services and reduced rates. These services offer the
manufacturer freight forwarding speeds with reduced
rates and decreased 1risk of pilferage (Dinsmore, CP
Express, March 1976).

T. Distarce to Nearest Dock on the Great Lakes -
St. Lawrerce Seaway System: Marine transport is arocther
mode which should be taken into consideration during the
derivation of an index of 'total' transportation service
quality for a certre. Bulk shippers may find it more
efficient and convenrniert to ship via marire transport
rather than rail 1if such marire facilities are

readily-available.
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U. Distance to Nearest Commercial Airport: ‘hile
the manufacturer will urdoubtedly rely neavily upor the
aforementioned modes for input/ocutput movements, the
availability of air services for express freight and
busiress transactions 1is a sigrificant irfluence upon
the overall quality of service available withir an urban

certre,

Other services which constitute important
surrogates for measures of the quality of freight
transport service relate to the efficiency of the goods
distribution system within an area. Ease of distribution
is facilitated by the following services, each of which
cornsequently would terd to influence the quality of
frarsport service for a centre:

V. Humber of Local High-Quality Warehouses: It may
be argued that proximity to high-quality warehousing
facilities is an importanrt determirant of the quality of
transportation service irn an area. The availability of
this facility removes the shipper from ary capital
investmert requirements for warehousirg, and offers
greater flexibility 1ir inventory control. If proper
warehousing facilities are available, the shipper can
decrease transportation costs by ordering full carloads
ard payirg the related reduced rates. "High quality"
warehousing for this study will refer to bonded

warehouse facilities.



17

W. Distance to learest Bonded Warehouse: Although
closely related to the above variable, the inclusion of
distarce variables is sigrificart ir the prcovisiorn of a
mere accurate picture of the 'access' t¢ such facilities
which alterrative sites are afforded.

X. Number cf Local Truck/Tractor Trailer Rertal
Facilities: Ir additiorn tc servicirng the householder,
truck rertal operations allow the marnufacturer Lo
trarsport his ocwn goods. Such services are vital to the
operatiorns of marnufacturers ir the evert of strikes or
cther disruptiors ir the trarsportatior sector. This
service 1is of importarce to marnufacturers who are
subject tc¢ fluctuatiors in demard, and carrct invest in
trarsportatior capital which will rot be usad
efficiently for the centire year.

Y. Distarce to llearest Poirt of Ertry: This
var iable provides an irndicaticnrn of the availability of
customs brokerasge houses, whereby Lruckinz comparies car
import zoods ir bond directly to the lccal customs hcuse
without irterruption for inspectior at the border. This
factor shcould provide a surrogate for flexibility and
speed of trarsportatior services available to the

erntreprereur.
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The above list of 26 variables may be suamnarized as

follows:
TRUCKXING SERVICES
1. Number of Class "A" highway carriers.
2. Mumber of Class "C" highway carriers.
3. Nunber of Class "D" highway carriers.
4, Number of Class "F"highway carriers.
5. Number of Class "FF" highway carriers.
6. Number of Class "K" highway carriers.
7. Number of Class "T" highway carriers.
8. Number of Class "X" highway carriers.
9. Humber of inter-provincial carriers.
10. Number of Poterntial Power Urits Available.

11. Humber of Potential Trailer Urits Available.
12. llumber of Local Highway Carrier Head Offices.
13. Humber of Local Termirals.

14, YMumber of Local Call Stations.

15. Humbzr of Class "A" Routes.

RATLROAD SERVICES

15. Number of Railroad Comparies.

17. Distarnce toc Nearest Irnterswitching Facilities.
18. Distarce to HNearest Divisional Points.

19. Distance to learest Subdivisional Points.

20, Distance to Nearest Piggyback Facilities.

OTHER SERVICES

21. Distarce to learest Dock on the Seaway.

22. Distarce to llearest Commercial Airport.

23. Distarce to llearest RBonded Warehouse.

24, ‘lumber of Local High-Quality Borded Warehouses.

25. Distarce to MNearest Custons Point of Entry.

26, Number of Local Truck/Tractor Trailer Rental
Facilities.

See Table 2.2 for the data matrix for the 24 cases

(urban centres) and 26 variables.

3.2 THE "MEASUREMENT TECIHIIQUE.

The tleasure: There are a rumber of alternative
measures which one could use in ar attenpt to arrive at
some standardizatiorn of 'quality of trarsport services'.

However, it is the author's cortention that the most
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suitable measure 1is the 'irndexing ' techrnique. "Index
rnumber s" represent "group comparisons betweern different
periods of time, or between different locations" (Parl,
1957, p. 313). The "group comparisons" in this case
would refer to the 24 urban centres, with the "index"
providing ore final statistic which could be conmpared
among the centres (ie., "between different locations").
Arn irteresting extension of the indexing technique would
be a time series aralysis through which the gualities of
Lransportation services have changed ir places through
time. l!lowever, for purposes of this study, variations in
the quality of transport services amcng the 24 urban
centres will be arnalyzed through the indexing technique.

Indexing should prove to be a valuable tool for
this study as it provides the following advantages: (a)
it allows one to derive a quantitative measure for
gualitative data; (b) it facilitates the agsgregation of
large amounts of data; (c¢) it provides one firnal
statistic and precludes extensive subjective analysis of
large quantities of irnformation; (d) it oprovides a
standard by which other centres can be compared; (e)
indices c¢can be weighted in a variety of ways to
ircorporate varying strengths of variables; and (f) time
series aralyses are possible as an extension of the

study (Parl, 1967, pp. 312-320).



3.2.2 The Derivatior of the Index:

The first problem ercountered in an attempt to
combine these quality variables into an overall variable
relates to the need to stardardize %the input data irn
order to ensure consistent units of measurement for each
of the 25 variables. Without such procedures, the values
for such variables as "Distance to X" would osutweigh the
values assigned to "Number of X" variables, as inileage
figures are considerably larger thar the values assigred
Lo each centre for the various inventoried services.
While 1t may be argued that some weighting should be
considered and applied in accordarce uith the relative
importance of specific transportatiorn services, there is
no evidence available which would point to such
welghtirgs in the area ¢f trarnsportation. In order to
to accomodate this variation of measures, Z-scores mnmust
be derived for the 24x206 matrix.

Z-scores have historically beern a valuable means of
standardizatior. "The Z-score" wvariable transformation
is the most common and universally utilized method for
stardardizing the scale of a variable of interval 1level
measurcement. The Z-score transformatiorn gernerates a new
variable with a mean of 0 and a stardard deviatiorn of 1.
Each case in the file then conrntains a value equivalent
to the nrumber of standard deviatior units that it is

above or below the mean, Z-scores are computed by
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subtracting from the values of each case the original

mean of the variable and then dividirg the remainder by
the stardard deviation. The formula for the Z-score

transformation is

sd

were Xi is the origiral value of the 'i'th case irn
the file for the variable being transformed, ¥ is the
mean of the variables, and sd the standard deviation”
(Mie, 1975, p. 187).

Giverr the Z-scores, megritudes of differernces in
means and stardard deviations can Dbe easily compared.
See Table 3:1 for the matrix of Z-scores as derived

through computer programming.

3.2.b The Irdex.

The final step to arriving at the irndex valuza
ircluded averagirg the Z-scores for the 26 variables for
each centre. These, in turn, could he compared to the
mear (0), and standard deviatiorn (1) of each variable to
illustrate the relative status of each centre 1ir the
study area in terms of the "quality of freight transport
service" available to the ertrepreneur. The final index
value for each cenrntre is shown in Table 3:2.

One carn conclude that, according to a gereral irdex
of M"quality of freight transport service", the 24
centres listed in the study area would be of the

rankings as listed irn Table 3:2.
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Table 3.2

RANKINGS OF CLCNTRES ACCORDING TO
THEIR COMPOSITE INDEX VALUES

Rarkirgs

W N

OWWO~N o

Certre

Sudbury
Thurder Bay

Sault Ste. Marie

torth Bay

Copper Cliff
Sturgeon Falls
Capreol
Espanocla
Ker.ora

Lively

Dryden

llear st
Timmirs

Blird River
Cochrare
Jaileybury
Kirklanrd Lake
Xapuskasing
Ellioct Lake
Hew Liskeard
Fort Francis
Iroquois Falls
Jawa
Geraldtorn

Index Value

1.288
1.154
.950
.502

.321
176
.159
.09%
.080
.014

-. 149
-.173
-.188
-.268%
-.295
-.323
-.338
-.363
-.362
-.366
-.398
-. 434
-. 468
L

54



55

Figure 3 shows the index valuss for the centres.
The first 1J0-ranking centres {(with the exception of
Kenora) are advantaged ir terms of distarce to Southern
Ontario and the lorth-Easterr United States markets.
They are also strategically located in terms of major
highway and railway routes. 3ault 3te. Marie and Thunder
Bay also boast dock facilities, while Sudbury and lorth
Bay are at the junctions of various highways ard
railways. Copper Cliff, Sturgeon Falls, Lively and
Capreol are alsc sufficiently close to the above centres
to take advartage of such facilities. Espancla 1is only
32 miles from dockirg facilities and 46 miles from all
other major facilities.

Centres fallirng below the mear are farther removed
from the major transportation junctions and port
facilities. It is irteresting to note the gradation with
distance from North Bay to Haileybury (with an index
value of -.323), to lew Liskeard (-.3566), XKirkland Lake
(-.388), ard Iroquois Falls (-.434). The value rises
again for Timmins, Cochrane arnd Hearst, reflecting the
better rail services. Geraldton's isolated 1location 1is
reinforced by the cerntre's status as rnumber 24 on the
list.

These findirgs would terd to irndicate the lack of
facilities in isolated <centres. Also, as one moves
farther away from the major junctiors, the quality of

service tends to fall.
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These rarkirgs could be grouped according to the

breakirg poirts ir the rarkirgs ir order to show
categories or classes of places. The three
highest-rarking centres - namely, Sudbury, Thurder Day
ard Sault B3Ste., Marie - fall rear +1 stardard deviation
above the mean, and are obviously the first choices as
certres with high quality ¢trarsportation service
rarkirgs. Certres fallirg below +1 standard deviations
but above the mean (0) irclude North Bay, Copper Cliff,
Sturgeor. Falls, Capreol, Esparola, Kencra, and Lively.
It is possible that the rankings of Copper Cliff, Lively
and Capreol are due to the spill-off of services from
Sudbury, althouzh Caprecl is a sigrificant point or the
railway retwork. North RBay 1is well krown as 2
trarsportation centre irn Carada, as 1t represents the
junctior of railroads and highways for trars-Canada
movemenrts, It is interestirg to rote that - despite this
trarsportation function - North Bay is well below the
three high- rarkinz cerntres. Esnarnola and Sturgeorn Falls
lie or routes which ccrnect the hizh-ranrking centres,
ard are close erough to larger centres to utilize
irter-switching ard piggyback facilities without
exterded transit time requiremerts. 2ne could corjecture
that Kernora's isolatior has forced the developmert of
transportation- related services as support systems to
the certre's industry. The certre boasts a fairly large

rumber of hishway carrier termirals and 1local head
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offices, as well as borded warehouses, airport anrd
customs services. Perhaps proximity to the Internatioral
and llaritoba houndaries have encouraged the development
of high-quality +transport services. Because of the
distanrce factors irvolved ir Kerora and Dryder
irventories, onrne would hypothesizs that both cerntres
would suffer from low quality rarkings.

The remairder of the cerntres fall below the mean
(0). It would appear that distance to such services as
seaway, airport, warehousirg, interswitching and other
rail services have hindered the quality of transport
services for the majority of these centres. In the case
of Geraldtor, erntreprereurs would be faced with
distarces of 157 miles to dockinrg, airport, warehousirg,
piggyback and customs ssrvices. Rail facilities for
interswitching are 20 miles from Geraldton, ard the
rearest subdivisional ard divisioral points are removed
by 75 ard 213 miles respectively. While some of the
higher-rankirg certres must also overcome long distances
for some services (e.z.: Thurder Bay is 124 miles from
the nearest divisional point, and 245 miles from the
rearest subdivisioral pirt), the other services
available at the larger certres appear to outweigh the
distance disadvantages. For the isolated centres with
few local services, the distances to services accentuate

low irdex values.
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Or.e further wuse of the index would irvolve 1its
application to several irdividual industrial activities.
While the aggrezate index provides ar equal weighting
for each surrogate, ir reality various irndustries rely
upor. specific trarnsportatior irnputs. By delimiting these
various irputs, ore can establish ar 1irdex which will
erable the irndividual entreprereur to assess the quality
of service which his firm requires from various cerntres.

This objective 1is dealt with in the followirg chapter.



TESTS and APPLICATIONS

Of The METHODOLOGY

Chapter Four
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Orce the irdexing techriqua has beern established
ard the firal Quality of Transport Service Index values
krowr, onre car examire the indexing ocutput ir order to
ascertain the following: a) its viability as a tool for
the erntrepreneur; b) the correlatior betweer the index
and the populatior of +the urban centres; c¢) its
applicability relative to other ratirg systems for
service measurement; and d) its applicability to

regional development plarrirng and policies.

INDUSTRIAL TRANSPORTATION REQUIREMENTS.

The procedure for the derivation of the
gereralized, azgregate "quality of trarsport service"
irdex is teo  time-corsuming ard complicated for the
average inrdividual entreprereur Wwho wishes to
objectively aralyze variations in such qualities among
differert centres through the use of anr irdex. The
entrepreneur for any particular marufacturirg irdustry
is also concerred uith orly a limited rumber of the 26
variables which comprised the aggregate index value.

The irndex values also may not be as closely
correlated with populatior for 1limited trarsportation
services as with the agaregate value for these services.
For these reasons, the index should bDe modified to allow
irdividual entrepreneurs to include orly those
transportatior services which are relevant to their

busiress activities.
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A1l irdustries ir Carada are classified urder the
Stardard Irdustrial Classification (SIC) according to
the functiorn (marufacturer, wholesaler, retailer, or
service) under which the industry operates. All listirgs
with the same SIC code number are ir the same lire of
busiress: eg., manrufactuers of wood household furriture
fall urder classificatior 2511. The SIC code 1is a
governrment index wused to iderntify busirness activity,
with aarufacturing listed from 2000 to 3992. The first
two digits of the four-digit rnumber identify the major
irdustry group, the third digit idertifies sub-groups
withir the irndustry, and the fourth digit iderntifies the
specific product (Carada DB3., SIC ‘Marual, 1950).

While the SIC code classifies activities according
to prirciple furctior, it does not further categorize
irdustries according to product characteristics. For
this reason, the author has further subdivided
irdustries accordirg to the following product criteria:

Durable Non-Durable

Bulk

Norn-Bulk

"Bulk" has beer defired as "arythinz which cannot
be hardled by a forklift, but must be scooped cor

shovelled" (Deeley. June 24, 1976). "Durable" is defired
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by Barrett as a corsuner zood which provides a flow of
service over a period of time - gererally in excess of a
single year" (Barrett, 1972, p. 125).

Irn order to ascertain the transportatior services
required by manufacturers within these categories,
manufacturers listed ir. the Dun ard DPradstreet
Refererce Book for the 24 centres from the study area

were categorized according to th

(0]

bulk/ronrbulk,
durable/rondurable criteria. The purpose was to arrive
at several examples of specific industry transportation
requirements. DBy arrivirg at a list of these
requirements of irndividual firms, the index can then be
applied to those particular firms. Ir undertaking this
specific index calculation, orly those trarnsportation
facilities and services required by that particular firm
would be cornsidered. Unforturately, the dependercy of
Northerr Ontario upor primary and extractive activities,
and the tendercy toward single-irdustry commurities in
the study area precluded the establishment of a sample
representative of each of these four categories (i.e.
bulk-durable, norn-bulk - durable, bulk - ron-durable,
non-bulk - ron-durable).In the case of a single-industry
towr, the transportation services often have developed
as a result of the particular requirements of that one
industry, rather than vice versa. For these reasons, the
classifications could nrot be properly represented. In

order to provide an irdicatior of irndividual irdustry
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requiremerts, then, 15> irdividual irdustries operating
ir Northerr Orntario were sampled, with the objective of
chosirg two examples for case studies which would apply

the irdex on a one-firnn level.

Case 1: Pulp ard Paper

The first specific index derived represents the
trarsportatior. needs of +the pulp and paper irndustry.
This category would fall urnder the bulk-durable
category. From the correspondence received from twe
comparies, it was evidert that the trar.sportatior
facilities utilized by this activity ircluded the
following list of variables from the original matrix:
NOA(Numnber of Class "A" carriers), NOX (llumber of Class
mym carriers), HoQX (NMumber of Quebec-Maritime
carriers), NOWJ (Numnber of Western carriers), NAR (llumber
of A Routes) , DRRI (Distarce to the llearest
Interswitching Facilities), NORRC (Mumber of Railroad
companies servicirg the centre), DTDP (Distance ¢to
Nearest Divisicral Point), DT3DP (Distarce to learest
Subdivisioral Poirt), DTDS( Distance to learest
Dock-on-Seaway Facilities). The same procedure was
followed for this exanple as the 4general zgzregate

irdex, with the exceptior that the other 16 variables

were elimirated. The Z-scores for the 24 x 10 matrix
were averaged to arrive at the firal '"quality of
transport service" for the pulp and paper company. The

irdex values are listed ir Table 4#:1.



Table 4.1

PULP AND PAPER IMNDUSTRY INDEX VALUES

Centre Index Values
Sault Ste. Marie 1.279
Sudbury 1.250
dorth Bay 1.050
Thunder Bay LT60
Copper ClLiff .656
Lively 176
Capreol .076
Geraldton . 005
Espanrola .003
Jearst -.058
Sturgeon Falls -.085
Kenora -.190
2lind River -.200
Cochrarnre -.220
Wawa -.226
£lliot Lake -.314
Iroquois Falls -.318
Kapuskasing -.373
New Liskeard - 424
Haileybury - 4563
Dryden -.515
Fort Francis -.570
Kirkland Lake -.571

Timmins ~-.734
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The centres which presently boast pulp and paper
operations of +the two companies are Thunder Bay,
Iroquois Falls, Sturzeor Falls, Sault Ste Marie and
Kapuskasing, which are rarked as follows by the index:
Sault Ste. Marie (1st), Thunder Bay (#th), Sturgeon
Falls (1lth), Iroquois Falls (17th), Kapuskasing (18th).

One can see that the rankings of the cerntres which
beast pulp and paper are varied. This would ternd to
support the conterntion that transportation is, irn many
cases, not the primary determinant of plant location -
at least not in the location decisions made by the two
companies sampled in this study.

Given the variation between the 1index values ard
actual plant locations for the pulp ard paper firms, one
nust not dismiss quality of transport service as ar
input into industrial location decisions, for the
importarce of inputs varies not orly amonz industries,

but alsc among firms.

’



Case 2: A Rubber and Plastics Firm

The secord case study is corducted or the basis of
irformationr provided by a rubber and plastics firm. The
requirements specified by the firm ircluded the
following: Class "A"  highway carriers, Class "(C"
carriers, local highway carrier head offices, local
bonded warehousirg facilities, Quebec-Maritime carriers,
Western carriers., These six variables were then analyzed
according to the waethodology derived above, with the
additior. of "Distance to the Nearest DBornded Warehouse"
as the severth variable. This variable was introduced to
the origiral six ir order to provide a better indication
of the relative status of warehousing at each cerntre.
The Z-scores derived for the matrix were ther inrdexed
ard the final rarkirgs of the 24 centres derived (see
Table 4: 2., Azairn, the three 1largest centras rarked
highest in terms of the quality of freight
transpor tatiorn services required for this particular
firm.

Table 4:2 1ists the variations in rarkirgs which
occur betweesr the gerneral index for the centres and the
Rubber ard Plastics 1Index. Ore could corclude, from
cursory irnspection of the indices, that there are ro
major disparities betweer the rankinis of the gereral
irdex and the "Rubbers and Plastics" irdex. Giver only
the quality of transport services as ar irput irto the

locational decision-making process of such a plart, one
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Table 4.2

A COMPARISON CF THE RUBBER AND PLASTICS IHDUSTRY
THDEX RAMNKINGS AND TUE GEHERAL "QUALITY OF TRANSPORT
SERVICE" INDEX RANKINGS.

City Ger.eral Index Rubber and Plastics
Sudbury 1.2889 1.216
Thunder Bay 1.154 1.438
Jault Ste. Marie .960 1.561
Horth Ray .502 401
Copper Cliff . 321 .352
Sturgeon Falls 176 114
Capreol .169 . 084
Espanocla .09% . 126
Kenora .030 .720
Lively 014 .208
Dryden -. 140 . 091
Hear st -. 173 -.253
Timmins -.188 -.105
Blirnd River -.263 -.129
Cochrane -.295 - u24
Haileybury -.223 -.516
Kirkland Lake -.338 -.504
Kapuskasinrg -.362 -, 434y
Elliot Lake -.362 -.378
Hew Liskeard -.3656 ~-. 577
Fort Francis -.393 -.5756
Iroquois Falls -, 43y - 47y
Wawa - U468 ~-.610

Geraldtor -. 645 -. 397
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would corclude that 3Sault Ste, Marie is the coptinunm

locatior for that firm.

4,2 POPULATION/IUDEX CORRELATINY TESTS.

Cre commorly-utilized criterior for classifyirn
ar.d/cor ratiry wurbar cerntres is populaticrn. Populatior
fizures are treadily available for usr hy the
ertreprereur. A corrclatiorn testing which would accept
the rull hypothesis that "there 1is ro sigrificert
differercc between rarkirgs of nopulatiorn ard quality of
trarsport s2rvice" would also allow th~ entra2prereur to
mnave conclusiorns about trarnsportatiorn quality ornly orn
the basis of pocpulatiorn figures. This would preclude a
great deal oOf unnecessary research irto such alterrative
rating criteria.,

The techriqus choser for =measuring the correlatiorn
batweer populatior ard the quality of trarnsportation
service irdex was the Spearmar's PRark-Order. Tais
procedure is ror-parametric tast ard reguires the use of
rarkirts, rather thar absclute values of variables (se~
Table 4:3 for populatior ard Trdex values). The two
hypothess are as follouws: lUoc: there is rno sigrificant
association(r =0N) betweer the rarkirzgs of population and
the quality of trarnsport service for the 24 centres,
Hi: There is no sigrificant differernce betuesen the

rarkirgs of population and the quality of transport
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Table 4.3

POPULATION and INUDEY VALUZS COMPARED

City/Town Population Irdex Value
Thunder Bay 109,411 1.154
Sudbury 90,535 1.28%
Sault Ste. 'larie 80,332 .§60
North Pay 49,187 .582
Timmins 23,542 -.19%
Kirkland Lake 14,918 -.338%
Kapuskasing 12,820 -.362
Kerora 10,952 . 080
Fort Frarcis 9,947 -.399
Elliot Lake 9,093 -.362
Iroquois Falls 7,271 -. 434
Dryder. 5,939 -. 140
Sturgeon Falls 5,662 . 176
Espanola 5,045 .098
New Liskeard 5,488 ~-.366
Haileybury 5,280 ~-.323
Cochrane 4,965 -.295
Wawa h,874 ~-. 468
Copper CLiff 4,089 .321
Hearst 3,501 -.173
Capreocl 3,470 . 169
Blind River 3,450 -.263
Geraldton 3,178 -. 645

Lively 3,000 .04
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service for the 284 wurban centres. With a level of
acceptarce 2t &=,05, and df= 24-1=23, the probability
value of such an occurance under the rull hypothesis
stated was .3%9 (Snedecor, p. 174). The actual value
derived fron tﬁe test was .3400. Because the accepted
significarce level is .95, the conclusior one must draw
is acceptarce of the null hypothesis (i.e. r=0). 1In
other words; the associatior is strictly due to chance.
There 1is therefore a difference betweer the rankings of
population ard the quality of trarsportatior index., One
car also see from the ,3400 coefficient value that the
direction of the relationship is positive; however, the
relatiorship 1is rot strorng enough between the two
rankings to be sigrificant.

This findirg would tend to indicate the inadequacy
of population as an indicator of quality of trarnsport

service.
4,3 GUTTMAN-SCALE ANALYSIS.

A secord mears of testirg the usefulness of the
indexing techriquz involves a comparison of the index to
alternative measuremert techniques. According to Mulder
(1976) the most desirable techrnique for use in empirical
studies in trarsportation service evaluation 1is
"Scallogram Analysis" or the Guttmar-Scale Analysis (N,

Mulder, Canadiar Transport Commission, May 197%).
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"'Guttman-Scale Analysis' 1is a mears of analyzing
the underlying operating characteristics of three or
more items in order to determine if their
interrelationships m@et two special properties that
defire an acceptable Guttman scale - unidimensiornality
and cumulativeress) where "...Unidimensional(means) the
componrent 1items must all measure mcvement towards or
away from the same single underlyirg object...
cumulative scale implies that the comporert items car be
ordered by degree of difficulty and that respordernts who
raply positively to a difficult item will alsc reply
positively to less difficult items and vice versa"(Nic
et al. 1975. p. 529).

Each item ir the Guttman Scale must also be
ordinal, or divisible into two portiors - yes or no. The
Guttmar scale for the 24 x 27 matrix of the cases ard
variables is listed irn Table 4:4,

Unfortunately, the second prerequisite for Guttman
scaling requires the capacity of the data for ordering
from the most difficult to the least difficult. The
purpocsa of this ordering is to assume that a positive
response for a more difficult problem has been
accompanied by a positive resporse to all less difficult
problems, This is difficult to zpply to the data set
for the quality of transport service irdex, as one
canrot accurately rank services with the wurderstandinrg

that one service will exist, and therefore, some other



Toint

Div- Sub-
isiona) divisionsal

er 'cint

=
&)

A

Interswitching

'

hOC0°°1000100100000000000

v

—100000000000100000000000

111110101101000900011101

101111000101101001000001

[

Call

Station

Terminal

UCKING SERv

ACDEYXE KTX ¥ 4 Locol llend Office

000001000011100100000000

AAOO00O0AHAHHOMNHOOOOHHO MM

AANOMHOMHAOHOOO0OHOOOOAHQOO0O00

0000000 HAHBOO0O0QACOHOOOOOC}H

ArAdrArdAAH A A A A A A A AR A

Attt A A A A A A AA A A -
AAAHOH A A A A A A A
A AAAHAA A AR AP A A A A A A
AOMHHAAAOOAHHHAAMOHAMOOAAH0O0

R T e T PP T PP PR I S PP P PR SRS PP i
A A At At A e e e et
At A AAOHANHAR A AAAAAAAAA A

A AAR A~ ANt e e

o
R e a
(] - | 2] o
>4 — ~ 0 ~ L) A
4 € b0 © o 1 >  oa
. Q [~ fu O ot M o Me)
o> for] » £ ~ ccho ©
LA vow o e (S 03X AT
ne o Aeon O P>~ Lo w o
oboX e OHOMOKOUT N Do
PYHAILAOHNIK J0OCATAHU] O~
MAEOHODIDET OLLWPOKODOES A D-HX
uicaoF?ﬁnrurdPFPvuriwwlt
B ODHAHM HDODPDOITDO UL VA O Ot
NAONHMEAMIEUKRMDODOMIIIEH O ZS fad e

-~
N

L

OHOOOAHOAMAHOHAHOQOOAH00000

toms DPort o

B

PlOllllllOllOllllllOOOOl

|

Were-

k Scawsy housing T
_T_J e

OCO0AANAAO0OMO000MOO0OMOO000Q

LO000000A0OPOLOOADVO~0OO

O
)
D
gH00H0OMMAHOMHO000HO00000
oo
(1%
-
L
ol
emlOOlOO111100100001000000
[+
€
NI
=1 O
[$
[
{r
[
NMIOOI00111100100001000000
1]
IS

h
] ] ("]
[ ~ ~ L]
>4 - ~n ~ - £
[} o & [ L] L 4 oo
* Q -“e = Q ot @ Pao M
[ - ot L — NI ] [
PArt® VO o e on 0 3% 0
et 2 AW M O M >yt ~ o0 =
DPoOXMCHRO OiHOKORhOTMA P
PG SIOAOHSL BQPEADTOri  Ord
ARCHOCIETOL HLOMECROE Gr AN
SHOOOAEMERNINODEOO>IHAZITAHN
CHOOMRAHOONOITNONAADQ st
SBCHIKTDKﬂSFSOCEITGHHJEh

Scarce: As in Table 2.2



73

service must exist. Guttmanr scaling would alsc require
a large number of additioral categories in order to
capture the information available with the index. Such
categories would include the follcwirg: "1 to 5 Class
'A' carriers", "6 to 10 Class 'A' carriers", ™11 to 20
Class 'A' carriers", "1 toc 5 Class 'C' carriers", "5 to
10 Class 'C' carriers", etc. While Guttman scalirg is
valuable for dichotomous data, such dummy variables are
used 1if there are nro alternatives. As such, it
represzants the mirimum ir measurable qualitative data.
While some rankings could be assuned and hypothesized,
such assumnptions would require extensive testirg for

verification.

It is imperative that the iradequacies of such ar
an analysis be realized with respect to any evaluation
of quality of transport service. There 1is a movemenrt
withirn government ¢to utilize Guttman Scalirng as a
technique for the evaluatior of guality of
transportatior services in Carada, with the purpose of
applying results to regional infrastructure developmert
plarring ard policy-formulatiorn. The iradequacies of the
procedures are quite evident -~ 9particularily if the
degree of differences between centres is of importance.

Because of the incompatibility of scaling tools
with assessment of relative qualities of trarsportation

services, and the applicability of irdices ¢to
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irfrastructure evaluation, some discussion of the
research findirgs ir relaticrn to the quality of
tLransportatior services in llorthern Ontario is of value

at this point.

44 APPLICATIONS TO REGIOMAL DEVELOPMEMT

Table 3:2 provides a listirg of the general irdex
values for the 24 certres ir the study area. Cf these 24
centres, the most advantaged irn terms of "quality of
trarsport service" is Sudbury, with a rating of +1.2838
stardard deviatiors above the mean for the total study
area. The wvalues rarge from 1.28%% for Sudbury to -.645
for Geraldtor. Such findings have some additional value
irn respect to their regional developnert implications
(sez figure 3).

The HNorthern Ontario region has received a great
deal of atterntior lately with respect to its
"comparative disadvantage" (Department of Treasury,

conomics arnd Inter- Governmental Affairs (TEIGA) 1975,
Mirnistry of Trarsportation and Communications 1976), and
development strategies to alleviate the problems which
result from this comparative disadvartage have been
proposed. The Ministry of Transportation arnd
Communications has attempted to outlire the problen of
freight transportatiorn facing northern entrepreneurs,

and has suggested some possible solutiorns to the
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problems ir Executive Summary: Avr Irnvestigation of
Freizht Rates ard Related Problems - Northerr Ortario
(Miristry of Transportation ard Conmurications, 1376).

The report 1is an attempt to idertify the components of
transportation which provide unnecessary obstacles to
the most efficient ard ecornomical movemert of goods to
ard frow Northerr Ontario. The report is also
exclusively concerned with rates and distance variables,
salthough the provisiorn of piggyback as a service is
suzgested at ore pecint. The firnal recommerdation also
states that "The Federal Governmernt should also provide
the reeded funds for liortherrn Ontario's port/rail
irfrastructure, thereby enabling tlortherr Ontario
irdustry greater access to the 1low-cost Great Lakaes
system"(Miristry of Transportatior and Comrurnications,
March 1974, n»n. 21). This alludes +to the nreei for
inproved services ard facilities <zenerally withir
Horthern Ontario, but does not furth=r specify areas
requirirg special funding.

The Mivistry of Treasury, Ecoronics and
Inter-governmental Affairs has also recerntly released
some work or Morthern Ontaric throuzh the Desizrn for

Developmert, l!ortheasterr Ontario Reziornal Strategy

Scudy (1975). The study specifies that "the strategy
should rot be viewed primarily as a packaze of rew
programs, but rather as a guide to more effective

management of future provircial expenditures 1in the
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Hortheast, ir c¢rder to achieve defirnite objectives

bereficial to the people of the regioral ard the

province” (TEIGA, 1975. p.x). The three strategies are
"economic"™, M"social", and"spatial" with the discussion
of spatial touchinz uporn several issues ir

trarsportation. While the social stratezy recognizes the
reed for wmirimizatior of costs arnd the effects of
distarce, the spatial strategy lists three goals under
the "urbar. system" subcategory: a) more efficient use of
existing irfrastructure arnd services; b) arn cquitable
distributior. of ecoromic arnd social opporturities, ard
c) a ratioral locatior of additional developmert
(TEIGA, 1975. p. xix). Peconmendations  corncerning
marufacturirg irclude the suggestion that the MNorthern
Ontario Development Corporation should "consider
providing funds to the s2rvice sectors which are not
currertly eligible under its program (UHiristry of
Treasury, Eccnomics ard Inter-Governmental Affairs,
1975, p. xiv), ard that "the Province, 1ir co-operation
with the federal goverrmert, should review trucking and
rail freight rates ard arrangements affacting the
regioral ard Northern Crntario sererally" (TEIGA. 1975.
D. XV),

The report gces further, and suggests that
development and wmwanufacturing should be encouraged irn
selected centres. "The priorities in terms of providirg

additioral econonic developmert assistarce should go to
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the four subregioral centres: HNorth Bay, Sault Ste.
Jlarie, Sudbury, ard Timmins. The provision of additioral
ecoromic development assistance to the region's area
service centres should be of a somewhat lower
priority...the area service centres are Kapuskasing,
Kirkland Lake, Tri-Town (Cobalt, Haileybury, Hew
Liskeard). Third priority for economic development
assistance should be giver to 1local service centres:
Elliot Lake, Blird River, %Wawa, Hearst, Cochrane,
Esparola, Sturgecn Falls, Iroquois Falls. The same order

of pricorities should be used to structure the provision

of provircial goverrment services ir the region" (TEIGA.
1875. p. xix) . The report discusses projected
population changes, and suggests that "Since 1little

alteration of present growth trends is apparent, no
change in growth emphasis would be expected between the
various wurban centres" (TEIGA, 1975, p. 24). "The
service sector would probably grow proportiorately more
stronger thar other sectors of the economy" (TEIGA,
1975, p. 29). The statements corcerrning trarsportation
services per se, are rather unclear: "For the most
part, the transportation requirements of businresses or
industries 1ir the t{lortheast are adequately met by the
existinz infrastructure and 1levels o¢f service. There
are, however, some high-cost elemerts in the system,
particularily in the movement of freight. Trarsportation

users ir the regior do rot have access to a full range
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of rates and services"™ ,"...the moderately increased
rate of growth is expected to place some additional
pressure or the region 's infrastructure, environmert
and services. However, this pressure will be of
marageable proportion"., (TEIGA. 1975. ». 34).

One can surmise from the above quotations that the
Miristry feels that development should occcur in the four
largest centres, as such development would "reinforce
their role in providing specialized services for the
region™ (TEIGA. 1975. o. 34). However, the report also
states that "the ircreased growth amorng smaller centres
would betfter enable them to support certain additional
services"™ (TEIGA. 1975. p. 34). While all of this
discussion touches upon the availability of services and
infrastructure, and a specific listing of centres and
priorities 1is given, there is no specific discussion of
the pressnt status of services at these various
centres, excepting the statement that
"..ircreased...growth...pressures (on the transportatior
infrastructure) will be of marageable proportions" (p.
34) .,

Upon comparirg the priorities ard the rankings of
these certres accordirg to the index (as listed ir table
4:5), one car. arrive at some 1interesting conclusions:
While the first three centres are equally rarked for
both lists, the remainder of the centres differ in their

rankings between the lists. This suggests that the
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Table 4:5
CENTRE RANKINGS ACCORDING TOD THE MORTIHEASTER!N DEVELOPMEMNT
REPORT AWND THE "QUALITY OF TRANSPORT SERVICE®
THIDEX

Nertheasterr Repcrt Rankings Irdex Rankirgs

Subregioral Centres

1 dorth Bay Sudbury

2 Sault Ste. Marie Sault Ste. 'larie

3 Sudbury llorth Bay

4 Timmins Sturgeon Falls
Area Service Cerntres

5 Yapuskasing Espanola

5 Kirkland Lake Hear st

7 Haileybury Timmirs

9 lew Liskeard Blird River
Local Service Centres

9 Elliot Lake Cochrare

19 Blird River Haileybury

11 Wawa Kirkland Lake

12 Hear st Kapuskasing

13 Cochrare Elliot Lake

14 Esparola New Liskeard

15 Sturgeon Falls Iroquois Falls

16 Iroquois Falls Wawa

Source: TEIGA 1975. p. 33.
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quality of freight trarnsport service for all of the area
service centres 1is not better 1ir all of the lccal
service centres, Giver the objective of efficient use of
existirg 1infrastructure and services, the following
three prerequisites to this efficient wuse must be
realized: "1) the required irnfrastructure and service
must already be in existence; (2) there must exist a
sufficient excess of capacity to absorb the growth; and
3) the required infrastructure and services can be
exparded at the least additional cost"(TEIGA.1975. p.
60). If area service centres are preferred as
developmert sites over 1local service centres, ther
either a) the quality of transport services anrd
facilities should be improved at these cites; or b)
priorities should be changed to account for these
variations, As the report also specifies that
"unproductive competition among the major urban centres
and needless duplication of services sustained at public
expense should be minimized (TEIGA. 1975. p. 60), then
perhaps there is a reed for a more thorcugh analysis of
the services and facilities - including trarsportation -
which exist, particularily sirce table #:5 1illustrates
the ircompatibility of the priorities of the Ministry
anrd the current infrastructures. Only by inventorying
and aralyzing the facilities ard services <can ore
objectively ranrk centres onr the basis of their

capabilities for supporting increased economic activity.
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By wusing such arn index, ore can both inventory and
evaluate the relative quality of transportation service,
and then drau conclusions concerning plarning
requirements and policies. inventory ard evaluate the
relative quality of +transportatior service, and then
draw conclusions concernirg planning requirements and

policies. cumulativeness"(MNie et al. 1970. »o. 1%).
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Chapter Five
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This rescarch constitutes an attempt to quantify a
qualitative input into the industriszl decision-making
process. There are undoubtedly problens with such an
approach: his 1s particularily trus in the case of
the choice of surrogate measures for those
characteristics of freight transport service which
influerce the "quality" of this service. It is extremely
difficult to measure the consistency and reliability of
ary individual carrier, much less a mode. It 1is much
more difficult to provide any indication of arn azgregate
quality of transport service. It must be remembered
that surrogates provide "indications" only, and as such
do not represenrt the actual measures of quality itself.

If some statement could be made concernirg the
trarsportation corporatior's ranking in the provision of
high-guality transport service, the problem would still
remain concerninrg variations in the quality of services
provided by these companies betweenr various centres. As
some companries provide ancilliary services to customers
(such as claims departments arnd rate classification
services), it is 1impossible to measure the variations
between comparies. "Quality of transport service" also
irvolves such things as rate negotiations, damage

problems, claim matters, tracing of shipmerts, and
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checking of freight accounts which vary rnot only by mode
but also from compary to company. To ircorporate these
irdicators would irnvolve anr assessment of interral
qualitative variations among servicing companies.

"Consistercy" of service 1is also arother very
difficult variable to measure. To dc so would require
irterviews with customers for each carrier, and these
values would agair vary with commodity, size of
corsignree and/or consigror and carrier, anrd would
provide orly a static picture of the "quality of
transport service" agvailable.

As 1in any research which attempts to quantify
qualitative data, the omission of wvaluable inputs can
severly alter the final values. Other variables which
could possibly be incorporated into the data matrix
include variations irn road qualities between
local/county/regional road systems. However, the
Sudbury regior 1is the only area within the study area
which boasts a co-ordinated 1road network and any
inventery of road qualities. All other ron-regional
roads vary in quality anrd jurisdiction from township to
township.

One point worthy of further discussion concerning
the choice of surrogates relates to the alternative
criteria for such choices. One such criteriorn is the SIC
code, which distinguishes between various transportation

services withir a certre. However, this classificafior of
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transportation services 1is far too generalized for the
purposes of this paper,as it does not 1list such
facilities as interswitching, divisioral points, "A" as
opposed to "C" licenses, etc. In additior to this
shortcoming, a rumber of the classifications
(particularily those relating to passenger service) in
the ST1C code are not applicable to the study. While the
classificatior was used with the Dun and DBradstreet
Refererce Book for the stratified sample of irdustries
for parts of the study, this data source is rot adequate
as a source of variables for the origiral data matrix.
This 1iradequancy is due to the listing of servicing
companies ornly ir their head office locations.

The correlation betwaen employment ir
manufacturing, ard the irdex is also another point worth
closer examination. Although population figures car be
ccllected for any centre, employment figures are not
published for <centres of less than 10,000 population.
However, such a test may provide some valuable insights
into the wvariations ir transport service qualities and
the function of the centres. For exanmple a
transpoertation centre such as Horth Bay may offer better
transportation service quality than a centre of
comparable size with a differert function.

Another potertial variable which may be of value to
the study would 1irvolve some irdication of the

availability of onre-day service to Toronto or the major
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market areas. However, this again would irvolve
irdividual irtervieus with large rumbers of
corsigrees/consignors and a formidable data collection
process ard market area study. The use of "distarce to
markets" anrd "distance to irput sources" as variables
has also beern avoided as these go beyornd the scope of
the "quality of trarsport service" study, relating more
closely to tariff ard time cost constrairts tharn
qualitative consideratiorns.

Another assuaptior which is a poterntial shortcoming
of the paper may be caused by the study area. MNorthern
Ontaric may be an arcmoly ir terms of the quality of
transportation service relative to the size of the
certre, In other words, the correlation test which
illustrates the abserce of correlation between
populatior ard the irdex may not be true for other
centres. The shortcomings of MNortherrn Ortaric transport
services relative to the other areas of Carada are
conmor. knowledge (TEIGA 1975, Ministry of Trarsportatior
ard Commurnications 1975): this being the case, the
choice of the study area may have biased the results.

In comparing the index derived ir this paper to the

Guttmar techrique, several pcints are worth rnoting.
Accordirg to HNie et al (1975), Guttman scaling
techniques fall urder a catezory of qualitative

variables with nomiral or ordiral levels of measurement.

While one may work back to rominal levels of measurement
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from ordiral as is the case with this study, such an
invertorying technique loses a great deal of information
about the degree of variation between centres. The only
means by which this could be overcome 1s the
establishment of a rnumber of additiornal <categories in
the Guttman inventory, such as the following: 1 Class"A"
Route; 5 Class"A"™ Routes, 10 Class"A" Routes, etc.
However, if one is irterested ir cenly the
existence/ronexistence o¢f the facility or service at an
urbar centre, ther the Guttman-Scaling technique 1is
adequate.

Ore can surmise from the above discussicn that,
while the index provides a quantitative wmeasure for
themquality of transport service", the measure must not
be accepted blindly without consideration cf the
constraints and 1limitations of the study. Giver these
constraints, one car then draw the following conclusiors
from the study:

A. The gereralized index values ternd to irdicate a
rarking of service qualities which are signrificantly
differert from populatior rarkings., This would tend ¢to
irdicate that the transportation service quality index
is much more sensitive to variations 1irn the transport
sector wvariations than one would anticipate. The simple
indicator of certre size is evidently not sufficient as

an irndicatiorn of the guality of the service available.
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B. The methodology may be wused o counpare the
guality of trarnsportation services which are available
to irdividual activities within alterrative potential
locatiors. While ornly a few sxamples have beer included
ir the paper, a matrix based uporn the criteria of
bulk/nor-bulk and durable/ron-durable gocds could be
established as mertioned before. Industrial categories
could be classified accordirgly, ard ths methodolosy
apnlied to each category “hrough a sample equation.

In the study area chosen for this paper, certres
With representative industries were largely
sirtle-industry communities ard therefore subject to
urique trarnsport systems. For this reasor, sample cases
were rot available for all c¢lasses; however, such a
cemparative study may provide somne irnformatior
concerning types of transport infrastructures which
should be developed ir relaticr to the dominant ecoromic
activities. As alluded to earlier, individual
entreprereurs could alsc use the methodoclogy to assess
various potential sites.

C. Work done in the field of ¢trarsportatiorn in
reference to regiocral economic developmernt has been
recently released from governnent sources; however, the
topic of transportation and specifically trarsportation
as a service lirkage has nct been considered. While this
research has not dealt with the service lirkage aspects

of trarsportatior, but rather ornly or the qualitative
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aspects of the service, much more research into the
lirkage is necessary, particularily if resporsible

regioral planning is to be forthcoming.
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5.2 FUTURE RESEARCH GUIDELINES.

This study has hopefully provided a steppirg stone
for future werk or. the qualitative aspescts of
trarnsportatiorn. By assessirg the gereralized quality of
transportatior services available between alterrative
centres, the entrepreneur has an irdication of the
maturity of the trarsportation infrastructure available
ir ar urbar certre, as well as ar objective measure of
the relative qualities of service available betwecen
potertial sites. Trarnsportatior constitutes only cre of
a long 1list of service lirkazes, mary of which could
also be quantified via similar methodologies. However,
the obvious poirt of departure from this paper would
include further applications of the techrique. The index
could be used to examire a differert set of urbar
certres, or applied to various cther industries which
require a wvider variety of trarsportatiorn services ard
are rot as deperdert upor. raw material irputs as are the
Horthern Ortaric examples which were cited. Other

1.

variables could also be tested as surrogates for a
different study area. An index derived from the
surrogzates listed irn this study could be compared to an
irdex derived from a different 1list of surrogates, and
these tested via correlatiorn to employnent data. Types

of airports, travel tiwme via air, accessibility ¢to

services, weightings according tc head office locatioens,
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termirals or call stations, rarges of trucking services,
flow <charts of highway carriers and measures of service
duplication or requirements for a nretwork coculd all

provide a clearer pilcture of the quality of freight

trarsport services available, Distances to markets
could be ircorporated irto individual industry
equations, as well as cost irndicators; however, such

measures should Dbe considered separately from the
generalized index. This research has cited the cocst and
distarce variables as representative of a quartity which
is ertirely separate and apart from the "quality" cf
transport service measuremert, althoush the individual
ertreprereur ceuld irclude such measures intoc his
equation if they were properly weighted.

Humber of schoc¢l days lost due to adverss weather
ard road conditions may also indicate the probability of
shutdown. This would he of some merit as ar indication
of surety of service. Road mainterance arnd quality wvere
corsidered during the 1initial stages o¢f the study;
however, as mertioned earlier, the Jjurisdictiors and
standards for rcad qualities withir the study area vary
by township - with the exception of the Sudbury area.
This makes such data collection formidable, and would
require either subjective judszemernts on the part of the
analyst or some dollar per mile experditure cn road
mainterance. Inclusion of such a variable in study areas

Wwith accurate records would be of interest.
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Another final area for future consideratior is the
assessment of quality ¢f passenrnger service. Such studies
could apply to both irter-city and intra-city
trarspertatiorn, and would provide some valuable irsight
irto such issues as "I0" services, and bus service
optimizatior.

A1l of these possibilities constitute potertial
areas of examiratior above and Dbeyond the 1limited
aralysis provided by this paper. This study has been ar
attempt to evaluate a qualitative aspect of a major area
of corcern to the ecornomic geographer, and thereby
prcvide ar accurate picture of the directiors reeded in
the developnment of transportetion ard research 1in the
field. Indexinrg . is a useful, flexible tool, ard as
such, offers a great deal of potertial as a tool for
brirgirg more irsight irto the b.iy of Iknowledge

collectively ackrowledged as transportation gecgraphy.
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