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ABSTRACT 

T r a n s p o r t a t i o n has been c o n s i d e r e d in t h e 
d i s c i p l i n e of geography l a r g e l y w i t h i n t h e c o n t e x t of 
d i s t a n c e and c o s t c o n s t r a i n t s , p a r t i c u l a r i l y w i t h 
r e f e r e n c e to i n d u s t r i a l l o c a t i o n d e c i s i o n - m a k i n g 
p r o c e s s e s . These c o s t s a r e e a s i l y - q u a n t i f i a b l e and 
r n e a s u r e a b l e , and t r a n s p o r t a t i o n g e o g r a p h e r s have t ended 
t o depend upon d i s t a n c e and t a r i f f c o s t s as t h e .Tiajor 
t r a n s p o r t a t i o n i n p u t s i n l o c a t i o n a l d e c i s i o n - m a k i n g 
p r o c e s s e s . 

Th is dependency upon c o s t c o n s i d e r a t i o n s i s no 
l o n g e r e v i d e n t in t h e r e a l w o r l d . The p r i o r i t i e s of t h e 
c o n s i g n e r s ( s h i p p e r s ) and c o n s i g n e e s ( c u s t o m e r s ) have 
s h i f t e d l a t e l y , and t h e s e d i s t a n c e and c o s t 
c o n s i d e r a t i o n s a r e now examined in c o n j u n c t i o n wi th such 
q u a l i t a t i v e p r i o r i t i e s a s f r e q u e n c y o f t h e c o n s i s t e n c y 
and r e l i a b i l i t y o f s e r v i c e , w i t h t h e r e s u l t t h a t i t i s 
no l onge r s u f f i c i e n t t o d e a l o n l y w i t h d i s t a n c e and 
t a r i f f c o s t s when a s s e s s i n g t r a n s p o r t a t i o n v a r i a t i o n s 
over s p a c e . 

Very l i t t l e work h a s been done on t r a n s p o r t a t i o n 
s e r v i c e s , p a r t i c u l a r i l y w i th r e f e r e n c e t o t h e i r impact 
upon i n d u s t r i a l l o c a t i o n p r o b l e m s . Th i s r e s e a r c h i s an 
a t t e m p t a t p r o v i d i n g some e v a l u a t i o n of t h e q u a l i t a t i v e 
a s p e c t s of t r a n s p o r t a t i o n . I t u t i l i z e s t h e i n d e x i n g 
method in o r d e r to r e l a t e t h e v a r i o u s q u a l i t i e s of 
t r a n s p o r t a t i o n s e r v i c e s a t v a r i o u s c e n t r e s . The f i n d i n g s 
from t h e e v a l u a t i o n can be a p p l i e d to r e g i o n a l 
deve lopmen t p l a n n i n g , and t h e e v a l u a t i o n t e c h n i q u e can 
be used by t h e i n d i v i d u a l e n t r e p r e n e u r in an e f f o r t t o 
d e t e r m i n e t h e most advan taged c e n t r e s in t e r m s of t h e 
q u a l i t y o f t r a n s p o r t a t i o n s e r v i c e s a v a i l a b l e . 
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INTRODUCTION 

Chapter One 



1. 1 PROBLEM STATEMENT 

In the p a s t , t r a n s p o r t a t i o n as an input in to the 

i n d u s t r i a l l o c a t i o n decis ion-making process has been 

considered l a r g e l y wi thin the framework of 

e a s i l y - q u a n t i f i a b l e cos t c o n s t r a i n t s - namely d i s t a n c e 

and r a t e t a r i f f c o s t s . However, a s h i f t in the 

p r i o r i t i e s of sh ippe r s (cons ignors ) from d i s t a n c e and 

time cos t c o n s i d e r a t i o n s to the q u a l i t y of 

t r a n s p o r t a t i o n s e r v i c e s i s e v i d e n t , and the re i s 

consequent ly a need for a r e - e v a l u a t i o n of 

t r a n s p o r t a t i o n in Canada. H.J. Newman, in D i s t r i b u t i o n 

Worldwide, s t r e s s e s the importance of h i g h - q u a l i t y 

t r a n s p o r t a t i o n s e r v i c e s , for he p laces dependable 

s e r v i c e and reasonable cos t as the twin goa ls of any 

t r a n s p o r t a t i o n system ( D i s t r i b u t i o n Worldwide, Vol. 74, 

No. 9, p . 3 2 ) . This would point to a need for more 

c o n s i d e r a t i o n of the q u a l i t a t i v e a s p e c t s of 

t r a n s p o r t a t i o n in geography. 

"Qua l i ty of T ranspor t a t i on Serv ice" i s not an 

e a s i l y - d e f i n e d concep t . "Transpor t s e r v i c e " i s commonly 

accepted to refer to any conveyance of people or goods 

over space , and may apply t o any number of modes, such 

as a i r , mar ine , r a i l and highway. Although passenger and 

1 
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freight services are both offered by these modes, and 

passenger conveyance services are important influences 

upon 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 consistency 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 in priorities from quantitative to 

qualitative considerations creates several problems for 

both the geographer 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 inadequate 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 largely theoretical in nature, concerned 

with one plant and limited to a unifunctional problem. 
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The s i g n i f i c a n c e of c o s t s and d i s t a n c e m e a s u r e s a s 

t r a n s p o r t a t i o n i n p u t s i s e v i d e n t in t h e g e o m e t r i c 

t e c h n i q u e s used by t h e c l a s s i c a l a p p r o a c h . 

1.2 A REVIEW OF THE RELEVANT LITERATURE 

1 .2 .a The C l a s s i c a l I n d u s t r i a l L o c a t i o n S c h o o l . 

C l a s s i c a l T r a n s p o r t a t i o n s t u d i e s f r e q u e n t l y r e f e r 

back t o von T h u n e n ' s s t u d y . He s t a t e d t h a t , on a 

un i form p l a i n of c o n s i d e r a b l e e x t e n t , u n d i f f e r e n t i a t e d 

in i t s p h y s i c a l f e a t u r e s and i s o l a t e d from t h e r e s t of 

t h e w o r l d , and wi th a s i n g l e p o p u l a t i o n c l u s t e r a t some 

d i s t a n c e from i t s p e r i p h e r y , c o n c e n t r i c c i r c l e s of 

v a r y i n g i n t e n s i t i e s o f l and use would d e v e l o p 

( W a r t e n b e r g , 1 9 6 6 , p p . 7 - 3 7 ) . Demand for t h e a g r i c u l t u r a l 

p r o d u c t s in t h e urban c e n t r e combined wi th t h e c o s t t o 

t r a n s p o r t t h e goods t o t h e c e n t r e would d e t e r m i n e t h e 

l o c a t i o n of each p r o d u c t in t h e v a r i o u s z o n e s . Thus , 

t r a n s p o r t c o s t was c o n s i d e r e d a s t h e s i g n i f i c a n t 

i n f l u e n c e i n t h e a g r i c u l t u r a l p r o d u c t p a t t e r n of c e n t r e s 

a s e a r l y a s 1826. 

Another c l a s s i c a l w r i t e r to a d d r e s s t h e i s s u e of 

l o c a t i o n was Wilhelm L a u n h a r d t ( F r i e d r i c h , 1 9 2 9 , p p . 

2 2 4 - 2 3 8 ) . L a u n h a r d t ' s work was p r i m a r i l y c o n c e r n e d wi th 

f i n d i n g t h e optimum l o c a t i o n for a p r o d u c t i o n s i t e g i v e n 

raw m a t e r i a l and marke t l o c a t i o n s . The optimum s i t e , 
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according to Launhardt , i s the minimum t r a n s p o r t cos t 

l o c a t i o n , and i s the point a t which the forces from the 

market and the raw m a t e r i a l sources are ba lanced . 

According to Launhardt , for each se t of d i f f e r e n t 

f o r c e s , a d i f f e r e n t optimum l o c a t i o n e x i s t s . "Each se t 

of fo rces has i t s own p a r t i c u l a r angular r e l a t i o n s h i p , 

determined only by the l o c a t i o n a l forces and not (wi th in 

l i m i t s ) by the l o c a t i o n of the forces (Hecht , 

Unpublished paper , p . 3 ) . 

Alfred Weber followed Launhardt in s t u d i e s in 

l o c a t i o n a l a n a l y s i s ( F r i e d r i c h , 1929) and r e t a ined the 

t r a n s p o r t cos t only approach. According to Weber's 

s impl i f i ed model, t h r e e f a c t o r s inf luenced i n d u s t r i a l 

l o c a t i o n , t r a n s p o r t a t i o n being a "genera l r eg iona l 

f ac to r " along with labour c o s t , and the loca l fac tor of 

agglomerat ion or deglomerat ion forces being the t h i r d . 

He viewed t r a n s p o r t c o s t s as the primary de terminant of 

p l an t l o c a t i o n , a l though weight to be c a r r i e d and 

d i s t a n c e to be covered were more important to h i s model 

than d i r e c t c o s t s . He u t i l i z e d Launha rd t ' s Pole Line 

Method to a r r i v e at the minimum t r a n s p o r t cos t point 

cost being in terms of weight and d i s t a n c e s . Weber a l so 

int roduced the concept of " i d e a l weights" whereby a c t u a l 

weight and t r a n s p o r t r a t e s could be incorpora ted in to 

the a n a l y s i s . Through idea l we igh t s , Weber u t i l i z e d 

e s t i m a t e s of cos t per un i t of d i s t a n c e r a t h e r than 

ton -mi le s as an input in to t r a n s p o r t c o s t s . Weber a l so 
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introduced "isodapanes" or l i nes joining points of equal 

addit ional t ranspor t c o s t s , and " c r i t i c a l isodapanes" to 

represent the point at which savings in other input 

costs equal savings in t ranspor t c o s t s . He suggests that 

movement to points of greater savings in other inputs 

within the confines of the c r i t i c a l isodapane will 

r e su l t if these savings more than offset increased 

t ranspor t c o s t s . 

While the above wr i te rs were largely concerned with 

a high level of abs t rac t ion in dealing with indus t r i a l 

locat ion and the s ignif icance of t ranspor ta t ion costs 

as influences upon indus t r i a l loca t ion , Hoover's work 

was la rge ly oriented to empirical s tud ie s . His Location 

Theory and the Shoe and Leather Indus t r ies dea l t with 

t ranspor ta t ion and production or extract ion costs as the 

determinants of loca t ion . He combined the two costs as 

represen ta t ive of the delivered price to the buyer, and 

i l l u s t r a t e d thei r var ia t ion over space by a se r i e s of 

" i so t ims" , which rad ia te outward around the point of 

production and which j o i n t points of equal del ivery 

p r i ce . As buyers will purchase from the cheapest source, 

the boundary between market areas i s the point of equal 

t ranspor t cost from each source. Hoover also developed 

the " t ranspor t g rad ien t" , a cross-sect ion through an 

isotim map i l l u s t r a t i n g the influence of diminishing 

re turns upon the market area . In the case of 

manufacturers, Hoover suggested that the best locat ion 



i s at the point of minimum t r a n s p o r t c o s t s - which i s 

found, f i r s t , by c o n s t r u c t i n g i so t ims around m a t e r i a l 

and market p o i n t s . From the i s o t i m s , i sodapanes - or 

l i n e s of equal t r a n s p o r t c o s t s - may be c o n s t r u c t e d . 

Hoover contended t h a t i f t r a n s p o r t a t i o n c o s t s are l e s s 

than p ropo r t i ona l to d i s t a n c e , the optimum production 

l o c a t i o n wi l l no doubt be at the market , source of 

m a t e r i a l or b reakpo in t s in the t r a n s p o r t network. 

Hoover 's 1948 work, The Location of Economic A c t i v i t y , 

c i t ed " t r a n s f e r c o s t s " as being s i g n i f i c a n t in two of 

the t h r e e s t a g e s of manufac tur ing , t hese two being a) 

the a c q u i s i t i o n of m a t e r i a l s , and b) the d i s t r i b u t i o n of 

p r o d u c t s , whi le the t h i r d a c t i v i t y invo lves the 

product ion process i t s e l f . According to Hoover, the 

shape of markets and supply a reas are a l l l a r g e l y a 

funct ion of t r a n s f e r c o s t s , as the producer w i l l a t tempt 

to minimize h i s t o t a l cos t - which in turn i s l a r g e l y a 

function of t r a n s p o r t a t i o n c o s t s . 

August Losch ' s w r i t i n g s presented a s l i g h t l y 

d i f f e r e n t approach to l o c a t i o n theory (Losch, 1954). He 

suggested t h a t the proper approach involved the 

de te rmina t ion of the po in t s of maximum p r o f i t s . Maximum 

p r o f i t s , in t u r n , were r e a l i z e d where t o t a l revenue 

exceeded t o t a l cos t by the g r e a t e s t amount. The market 

area i s determined by the demand curve , which i s a 

function of p r i c e and q u a n t i t y , p r i c e in turn being a 

funct ion of d i s t a n c e and r i s i n g with t r a n s p o r t c o s t s . He 
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expanded his discussion to i l l u s t r a t e the evolution of a 

hexagonal se r ies of market areas which character ize an 

economic landscape which i s in equil ibrium, and also 

attempted to explain the development of towns - which 

are p a r t i a l l y a function of the minimization of 

t ransport c o s t s . 

Melvin Greenhut's 1956 work on Plant Location in 

Theory and In Practice took the approach that 

t ranspor ta t ion i s one of a var ie ty of causal factors or 

important locat ional determinants. Although Greenhut 

specified that the r e l a t i v e significance of these 

determinants var ies from industry to industry, he fe l t 

that t ranspor ta t ion was a very important plant location 

determinant and should be considered separa te ly . If 

freight costs varied s ign i f i can t ly from place to place 

and t ransport costs comprised a major portion of the 

t o t a l production cos t s , t ranspor ta t ion inputs would be 

the most important va r i ab le . Generally, he concluded, 

t ranspor ta t ion costs will favour locat ions near the 

market, although in special cases of high raw material 

transport costs and 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 in turn, the 

dispersion of production points - particularily if the 

demand for the product is elastic. 
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In Location and Space Economy , W. Isard (1956) 

attempted to develop p r i n c i p l e s of l o c a t i o n theory for 

the manufac turer . I sard gave c o n s i d e r a b l e a t t e n t i o n to 

t r a n s p o r t a t i o n cos t as one of the major f a c t o r s of 

product ion (along with l a n d , l a b o u r , c a p i t a l and 

e n t e r p r i s e ) as he be l ieved t h a t t r a n s p o r t a t i o n plays a 

s i g n i f i c a n t r o l e in product ion and consumption 

p r o c e s s e s . He r e f e r r e d to t r a n s p o r t a t i o n as " t r a n s p o r t 

i n p u t s " , and used the " s u b s t i t u t i o n approach" via 

" t r ans fo rma t ion" and "equal ou t l ay" l i n e s ( s i m i l a r to 

the concepts of i s o c o s t curves and i soquants in micro 

economics) to i l l u s t r a t e the s u b s t i t u t i o n of t r a n s p o r t 

inpu t s between m a t e r i a l sources and the d e r i v a t i o n of 

the optimum ( l e a s t - c o s t ) point ( I s a r d , 1956, 

pp .143-217) . I s a r d ' s a n a l y s i s of t r a n s p o r t input 

s u b s t i t u t i o n s would appear to support Hoover 's l o c a t i o n 

of t e rmina l po in t s as optimum s i t e s . 

In 1962, von Boventer attempted to " d i s c u s s the 

most important economic p r i n c i p l e s which determine the 

s p a t i a l s t r u c t u r e of an economy and to show the way in 

which the various economic factors are interrelated" 

(von Boventer, 1962, p. 163), where "spatial structure 

(means) the spatial distribution of various goods and 

services of consumers in cities and towns of various 

sizes as well as the spatial layout of these cities" 

(von Boventer, 1962, p. 163). Von Boventer saw three 

economic factors as determinants of spatial 
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differentiation of the economy: (a) external and 

internal economies or indivisibilities; (b) demand for 

land input; and (c) transport costs. He summarized the 

most important characteristics of both urban and 

agricultural location theory and the spatial structure 

models of Christaller and Losch stating that distance is 

one of the most important influences which would 

comprise a comprehensive theory of location (von 

Boventer, 1963. pp. 171-173). 

Von Boventer stated that distances would affect the 

utility of the manufacturer through influences 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 

significant as a determinant of the viability 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 industrial 

location decisions. While some authors feel that 
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transportation is 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. 

Alonso (1967) would appear to support the school 

which emphasizes t r a n s p o r t a t i o n inpu t s o ther than c o s t . 

He s t a t ed t h a t minimizat ion of t r a n s p o r t c o s t s i s a 

doubtful c r i t e r i o n of l o c a t i o n . According to Alonso, 

c l a s s i c a l l o c a t i o n t h e o r i s t s have considered only the 

f a c t o r s which are con t inuous , d if f e ' r en t i ab le func t ions 

over space , and have neglec ted the d i s c o n t i n u i t i e s -

such as s t e p s in t r a n s p o r t a t i o n cos t f u n c t i o n s , a c t u a l 

t r a n s p o r t a t i o n networks , t e rmina l c o s t s , cheap l a b o u r , 

power, or any o ther f a c t o r s which may e x i s t at 

p a r t i c u l a r l o c a t i o n s . He a l so argued t h a t i n d u s t r i e s are 

o r i en ted to product ion c o s t s r a t h e r than t r a n s p o r t a t i o n 

c o s t s . If Weber's assumption of " c e t e r i s p a r i b u s " , save 

t r a n s p o r t a t i o n c o s t s , i s v a r i e d , the optimum loca t i on 

w i l l very l i k e l y not correspond to the minimum t r a n s p o r t 

cos t l o c a t i o n . Rather , i t would vary with fac tor mix, 

economies of s c a l e , the s t r u c t u r e of demand, p r i c i n g 

p o l i c y , and the o b j e c t i v e s of the f i rm. 

Barloon (1962) tended to support the approach t h a t 

t r a n s p o r t a t i o n as a whole i s no longer s i g n i f i c a n t as an 

input in to i n d u s t r i a l l o c a t i o n d e c i s i o n s . He r a t h e r 

empha t ica l ly s t a t e d h i s v iewpoin t : "Subject to these 
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limitations, I believe it may be said that 

transportation requirements are of little, or of 

limited, influence in the selection of industrial 

locations with respect to a growing portion of the 

periodic increment, to the nation's industrial 

establishment"(Bar loon, 1962, p. 97). He went on to 

state that "changes in the structure of transportation 

appear to be principally responses to changes in the 

structure of the national product and in the consequent 

changes in transport requirements of the shipping and 

receiving industries. For the most part, changes in 

industrial output and in location appear to alter the 

structure of transportation, rather than the 

converse"(Barloon, 1962, p. 97). The declining role of 

transportation as a factor in plant location is argued 

from the point 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 
availability 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 ordinarily find a wider range of sites where 
their transport requirements can be fulfilled. 
Therefore, within this wider range of sites, 
locational influences other than transportation 
will more usually be determinants of final site 
selection"(Barloon, 1962, p. 93). 

What Barloon in fact was assuming is that high 



12 
quality transportation services are not significant 

variables to be utilized as a basis of comparison for 

various potential industrial sites. 

Other recent writers are still supporting the 

classical approach. D.M. Smith (1971) disputed Barloon's 

viewpoint in Industrial Location. He tended to 

substantiate the viewpoint that, in fact, transportation 

inputs - particularily distance and rate considerations 

are indeed important, and he incorporated such 

assumptions into his model (Smith 1971, p. 69). 

Norcliffe (in Collins and Vfelker, 1975) developed 

location factors which are more relevant to modern 

industry than those suggested by the classical school. 

It was his contention that there are a number of logical 

shortcomings in classical location theory 

part icul ar ily with respect to the emphasis placed on 

transportation cost considerations. He stated that "the 

utility of classical location theory can also be 

questioned on empirical grounds" ,(1975, p.20), and that 

"...changes in the real world have lessened the 

explanatory power of location theory..."(1975, p. 21). 

Norcliffe argued that "Transportation costs are no 

longer 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 turn of the century, Norcliffe contended that the 

importance of transportation has been downgraded because 
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of s eve ra l r e a s o n s , the main one being t h a t l i g h t e r 

i n d u s t r i e s have expanded. This has r e s u l t e d in the 

d e c l i n e of t r a n s p o r t a t i o n cos t i n f luence upon l o c a t i o n . 

Other reasons for the r educ t ion in the i n f luence of 

t r a n s p o r t a t i o n c o s t s inc lude the d e c l i n e in the 

in f luence of raw m a t e r i a l s upon p l an t l o c a t i o n and the 

-increased s u b s t i t u t i o n of inpu t s (1975, p23) . Norc l i f fe 

concluded h i s d i s c u s s i o n of t r a n s p o r t c o s t s by s t a t i n g : 

"In summary, t r a n s p o r t c o s t s are demoted from the 
sovere ign p o s i t i o n accorded to them by Weber. For 
manufacturing a c t i v i t y with voluminous m a t e r i a l 
i npu t s and high weight l o s s , they remain impor tan t , 
but for the ma jo r i t y of medium-to-high value-added 
i n d u s t r i e s , they tend to conf ine p lan t l o c a t i o n to 
the h e a r t l a n d , wi th in which t r a n s p o r t a t i o n c o s t s to 
a c c e s s i b l e po in t s or the network vary r e l a t i v e l y 
l i t t l e " ( 1 9 7 5 , p . 2 4 ) . 

While Norc l i f fe c r i t i z e d the s i g n i f i c a n c e given to 

t r a n s p o r t a t i o n c o s t s , he did a l lude to the importance of 

t r a n s p o r t a t i o n as a " l o c a t i o n a l i n f luence" r a t h e r than a 

"cos t f a c t o r " (1975, p . 29) in i t s r o l e as a l i n k a g e . 

Although he did not d i s c u s s t r a n s p o r t a t i o n as a s epa ra t e 

i s sue in h i s l i nkage d i s c u s s i o n , he mentioned 

t r a n s p o r t a t i o n modes as s e r v i c e s a v a i l a b l e to 

e n t r e p r e n e u r s in major c e n t r e s (1975, pp. 3 1 , 3 6 ) . 

Ian Hami l ton ' s S p a t i a l P e r s p e c t i v e s on I n d u s t r i a l 

Organizat ion and Decision Making i s a r ecen t a t tempt at 

channe l l ing r e sea r ch e f f o r t i n t o d i r e c t i o n s which 

d iverge from the t r a d i t i o n a l and h i t h e r t o dominant mould 

of Weberian a n a l y s i s , and to explore underdeveloped 



14 

avenues which might yield new insights into the problem, 

and thereby give broader, more contemporary meaning to 

the field of industrial location analysis (Hamilton, 

1974, pp. vii-viii). In his preface, Hamilton stressed 

the need to study the locational behaviour by the 

organization, which has been a neglected area of 

industrial location analysis, even to the point of 

exclusion in Smith's (1971) Industrial Location. In his 

first chapter, Hamilton did not see the locational 

aspect of growth and organization of the firm as being 

important (Hamilton, 1974, p. 13), but rather that 

responses by the firm to particular stresses will call 

forth specific location decisions (Hamilton, 1974, p. 

15), these being frequently accomodated in plans for 

acquisition or internal plant expansion. 

Other recent authors to discuss transportation 

inputs other than cost considerations include Walker and 

Bater (1974) . Their w r i t i n g s have emphasized 

t r a n s p o r t a t i o n as a " s e r v i c e l i n k a g e " , and an important 

fac tor in i n f r a s t r u c t u r e development. According to 

Parker (1974, p . 128), " s e r v i c e l i n k a g e s " may be defined 

as " r e c u r r e n t i n t e r a c t i o n s with o ther firms (which) 

provide for the product ion process and admin i s t r a t i on of 

the firm". Walker and Bater do not attempt to demote 

cost considerations; rather, the emphasis is placed upon 

transportation as a service, with quality variations 

which are divorced from cost considerations. They 



15 

suggest (1971) that transportation 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 traditional determinants of such analysis has 

pointed to a dissatisfaction with the old aspect of 

accessibility, where time and distance costs constituted 

the primary transportation input into location 

decisions. It is evident that such an approach must be 

supplemented by transport quality considerations. 

Writings in Canadian Transportation literature are also 

discovering the inadequacy of cost considerations. 

1.2.C Within a Canadian Context. 

The importance of factors other than tariff rates 

and distance has been recognized by several Canadian 

Government Departments. The Department of Regional and 

Economic Expansion (D.R.E.E.) (1975) and the Canadian 

Transport Commission (Mulder, 1976) are evidently 

attempting to inventory and analyze the availability of 

transportation infrastructure in Canada, and literature 

on transportation in various parts of Ontario has been 

recently released by the Ministry of Transportation and 

Communications (1976). This recent preoccupation with 

variations in transportation services and facilities in 

Canada would tend to dispute Barloon's argument for 
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ubiquitous services within the Canadian context. The 

d i s p a r i t i e s which pervade throughout Canada are 

representa t ive of the va r i a t ions in in f ras t ruc tures 

between centres and the associated qual i ty of these 

service l inkages - p a r t i c u l a r i l y t r anspor t a t i on . 

Outside the field of Geography, Curr ie ' s 

encyclopediac work Canadian Transportation Economics 

provides a thorough descript ion of the character of 

various t ranspor t s ec to r s , the i r organization and 

h i s t o r i c a l development in Canada. His work also provides 

some insight into the causes for variations in 

transportation qualities in Canadian regions - namely, 

regulations and government policies - and deals with the 

problem of providing bet ter services for the Canadian 

public by a l l modes. Curr ie ' s work also deals with the 

various p r i o r i t i e s of the Canadian consignee, whether 

r a tes and prices or qual i ty of se rv ice . I t i s Curr ie ' s 

contention that integration, co-ordination and 

harmonization are necessary for e f f i c i e n t , h igh-qual i ty 

t ransport se rv ice , and that the integrat ion of various 

modes into large co-operat ives would eliminate 

duplication and inef f ic ienc ies in se rv ices . The 

increased efficiency resu l t ing from integrat ion i s due 

largely to the monopolistic position of each mode in i t s 

respect ive spheres of usefulness . Thus, a co-ordinated 

t ranspor t sector would not only optimize efficiency of 

capi ta l but increase the qual i ty of service to the 

consignee. 
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Improvement in the q u a l i t y of t r a n s p o r t s e r v i c e , 

and the e l im ina t i on of i n e f f i c i e n c i e s due to burdensome 

r e g u l a t i o n s were t o p i c s d e a l t with at l eng th in the 

"MacPherson" Roval Commission on Transpor t a t ion in 1961. 

This monumental r e p o r t again supported C u r r i e ' s argument 

t h a t the i n t e g r a t i o n of modes would inc rease q u a l i t y of 

t r a n s p o r t a t i o n s e r v i c e - which, in t u r n , was again 

viewed as a primary o b j e c t i v e of the t r a n s p o r t sec to r 

and the r e l a t e d government p o l i c i e s . 

Analyses of the Canadian t r a n s p o r t a t i o n sec tor have 

undergone an i n t e r e s t i n g t r a n s i t i o n within the past 

decade. Whereas the Curr ie work and the Royal Commission 

d e a l t at g r ea t l eng th s with the p r i o r i t i e s of d i s t a n c e 

and t a r i f f c o s t s , t h e i r w r i t i n g s a l so a l lude to the need 

for h i g h - q u a l i t y s e r v i c e s . Concern over the q u a l i t y of 

t r a n s p o r t s e r v i c e s a v a i l a b l e in Canada has surfaced in 

S t u d n i c k i - G i z b e r t ' s I s s u e s in Canadian Transpor t Pol icy 

(1974) and in Purdy ' s Transpor t Competition and Public 

Pol icy in Canada (1972) . I t would appear t h a t the death 

of the Railway Age Ideology (see S t u d n i c k i - G i z b e r t , 

1974, p . 8) and the dominance of the Competit ive Age 

Ideology ( S t u d n i c k i - G i z b e r t , 1974, p . 35) has 

overshadowed a concomitant s h i f t in the r e l a t i v e 

p r i o r i t i e s of s h i p p e r s . The Railway Age Ideology 

i d e n t i f i e d the main economic problems as the r e s u l t of 

t r a n s p o r t a t i o n problems, while the Competit ive Age 

Ideology sees compet i t ion in the t r a n s p o r t a t i o n sec to r 
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as an adequate means of p r o t e c t i n g publ ic i n t e r e s t . 

While the Royal Commission and au thors of the 1950's and 

1960 's were wr i t ing p r i m a r i l y in r e f e r ence to the pros 

and cons of regulation vs. competition, one can detect a 

growing concern in these writings for the establishment 

of a wider v a r i e t y of r e l i a b l e , speedy h i g h - q u a l i t y 

s e r v i c e s , s e r v i c e s which could meet the growing demands 

for t r a n s p o r t a t i o n by the growing propor t ion of 

h i g h - q u a l i t y f r e i g h t (Royal Commission on 

Transpor t a t ion T 1961. 3. pp. 147-148). The Royal 

Commission a l l u d e s to t h i s wider v a r i a t i o n in s e r v i c i n g : 

Since the end of World War Two, p a r t i c u l a r i l y in 
the l a s t decade, the a p p l i c a t i o n of rap id and 
cont inuous improvement in a l l modes of t r a n s p o r t , 
and the c o n s t r u c t i o n of new ones offered a range of 
s e r v i c e s a t a range of c o s t s which i n e v i t a b l y gave 
r i s e to more i n t e n s e compet i t ion in the p rov is ion 
of t r a n s p o r t a t i o n . Vast ly improved a i r s e r v i c e s , 
c o n s t r u c t i o n of p i p e l i n e s , the expansion of the S t . 
Lawrence River System, the tremendous t e chno log i ca l 
improvement in ra i lway equipment and methods p lus 
the growth of the t ruck ing i ndus t ry as equipment 
improved and the highway network sp read , has given 
the na t ion a range of s e r v i c e s which has widened 
the horizon of choice within which i n d i v i d u a l 
bus ines s and indus t ry may opera te in planning 
product ion and supplying markets within Canada and 
abroad" ( Royal Commission on T r a n s p o r t a t i o n , 1961. 
3. p . 7 ) . 

Purdy ' s main o b j e c t i v e in h i s book was to presen t 

the major po l i cy i s s u e s facing Canadian i n t e r - c i t y 

t r a n s p o r t with c o n s i d e r a b l e a t t e n t i o n giver, to the 

c h a r a c t e r of ir.termodal compet i t ion (Purdy, 1972, p . 

x v ) . Whereas he concent ra ted on a d e s c r i p t i o n of 
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i n t e r m o d a l i t y in Canada, one can surmise from h i s 

discussion that - along with evaluation 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. 

Given the above discussion, it is obvious that -

although no outright effort has been made to evaluate 

spatial variations in the quality of transport servicing 

in Canada - recent changes in intermodal relationships 

and regulations have profoundly altered the original 

variety of services available. While some industrial 

location analysts argue that transportation factors are 

no longer significant determinants of industrial 

location decisions, it would appear that some 

evaluation of qualitative variations in transport 

servicing over space would prove to be a timely 

exercise, particularily within the Canadian context 

where variations in "quality of transportation service" 

would appear to be quite pronounced. 
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1.3 OBJECTIVES 

Given t h e d icho tomy of q u a l i t a t i v e p r i o r i t i e s and 

q u a n t i t a t i v e m e a s u r e s , i t i s t h e p r i m a r y o b j e c t i v e of 

t h i s paper to d e v e l o p a v i a b l e measure of t h e q u a l i t y o f 

t r a n s p o r t a t i o n s e r v i c e s a v a i l a b l e in d i f f e r e n t c e n t r e s -

wh ich , in t u r n , can be u t i l i z e d in a c o m p a r a t i v e 

e v a l u a t i o n of p o t e n t i a l i n d u s t r i a l l o c a t i o n s . The s t e p s 

t o r e a l i z i n g t h i s o b j e c t i v e would i n c l u d e t h e f o l l o w i n g : 

a ) d e l i m i t a t i o n of a s t u d y a r e a ; b) c h o i c e of i n d i c a t o r s 

(or s u r r o g a t e s ) of t h e q u a l i t y of t r a n s p o r t s e r v i c e ; c) 

e s t a b l i s h m e n t of p rope r measurement t e c h n i q u e s ; and d) 

a p p l i c a t i o n of t h e t e c h n q u e t o t h e s t u d y a r e a and 

s u r r o g a t e s . 

I t cou ld be a rgued t h a t such an e v a l u a t i o n i s 

t ime-consuming and t h a t s i m p l e m e a s u r e s may be used t o 

e v a l u a t e v a r i a t i o n s in q u a l i t i e s of t r a n s p o r t a t i o n 

s e r v i c e s . One proxy used h i s t o r i c a l l y a s an i n d i c a t o r of 

c e n t r a l p l a c e v a r i a t i o n s i s p o p u l a t i o n . One cou ld 

h y p o t h e s i z e t h a t q u a l i t y v a r i a t i o n s in t r a n s p o r t a t i o n 

a r e no t s i g n i f i c a n t l y d i f f e r e n t from p o p u l a t i o n 

v a r i a t i o n s . In o t h e r words , an e n t r e p r e n e u r cou ld assume 

t h a t a l a r g e p o p u l a t i o n i s i n d i c a t i v e of a h igh q u a l i t y 

of t r a n s p o r t a t i o n s e r v i c e ( a s d id N o r c l i f f e ) , and a 

sma l l p o p u l a t i o n , w i th a low q u a l i t y o f t r a n s p o r t a t i o n 

s e r v i c e . The s e c o n d a r y o b j e c t i v e of t h e p a p e r , t h e n , i s 

t o t e s t t h e n u l l h y p o t h e s i s t h a t t h e r e i s no s i g n i f i c a n t 

d i f f e r e n c e between p o p u l a t i o n and t h e q u a l i t y of 
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t ranspor ta t ion serv ice . By evaluating the corre la t ion 

between the qual i ty of t ranspor t service and population 

s i ze , one can determine v/hether population alone is a 

suf f ic ient indicator of qual i ty of t ranspor t service 

avai lable to the entrepreneur at a cen t re , or whether 

t ranspor t service i s be t ter measured by other 

surrogates . The f i r s t object ive will involve an 

evaluation of t ranspor ta t ion services avai lable to an 

entrepreneur at various cen t re s : the second objective 

will hopefully reveal the re la t ionsh ip between 

population and t ranspor ta t ion service qua l i ty . 



AM INVENTORY OF THE RELEVANT FACILITIES AND SERVICES 

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 

delimitation of a good study area. As the objective is 

to evaluate the quality of transportation services, then 

the study area should provide a variation in such 

service qualities. Within the Canadian context, such 

transportation service quality variations would appear 

to be most pronounced in the North, where centres are 

removed from the shadow of large metropolitan areas 

(such as Toronto and Montreal) and smaller centres 

cannot readily draw upon the services available at 

adjacent centres. Northern Ontario was finally chosen as 

the study area, as it was felt that this region was 

s u f f i c i e n t l y c lo se for r e s e a r c h purposes , but a l so 

promised g rea t v a r i a t i o n s in t r a n s p o r t a t i o n s e r v i c e s 

amongst c e n t r e s . The area a l so provided a wide range of 

c i t y s i z e s so t h a t the second o b j e c t i v e could be 

accomodated. 

T ranspor t a t i on has been named as one of the most 

important i n f luences upon economic a c t i v i t y in Northern 

On ta r i o , and the r o l e of t h i s fac tor has been r e c e n t l y 

emphasized in Execut ive Summary: An I n v e s t i g a t i o n of 

F r e igh t Rates and Related Problems - Northern Ontar io 

(Min i s t ry of T ranspor t a t ion and Communications. 1976). 

F igu res 1 and 2 i l l u s t r a t e the Northern Ontar io highv/ay 

and r a i l i n f r a s t r u c t u r e s . While one might suggest t h a t 

the i n f r a s t r u c t u r e s as i l l u s t r a t e d by these maps would 
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appear to be adequate to meet the needs of the 

population in the area, one must note that some points 

a r e e i t h e r highway or r a i l c a p t i v e , as opposed t o 

Sou the rn O n t a r i o where b o t h modes s e r v i c e t h e v a s t 

m a j o r i t y o f u rban c e n t r e s . Assuming Toronto and 

N o r t h - E a s t e r n Uni ted S t a t e s a s t h e major marke t a r e a s 

for Nor the rn O n t a r i o i n d u s t r i e s , such p o i n t s a r e o f t e n 

removed from Nor the rn p r o d u c e r s by 900 m i l e s . 

One can s u r m i s e t h a t Nor the rn O n t a r i o a p p e a r s t o 

su f f e r from a r e l a t i v e l y d i s a d v a n t a g e d p o s i t i o n in t e r m s 

of d i s t a n c e (and t h e r e f o r e c o s t ) t o m a r k e t s . These 

i s s u e s have been covered q u i t e a d e q u a t e l y i n o t h e r 

w o r k s , hov/ever, and do no t c o n s t i t u t e t h e major i s s u e s 

in t h i s p r e s e n t s t u d y . S u f f i c e i t t o say t h a t Nor the rn 

O n t a r i o r e p r e s e n t s a f a i r l y l a r g e , i s o l a t e d example wi th 

a g r e a t v a r i a t i o n in c i t y s i z e , and should t h e r e f o r e 

c o n s t i t u t e a v a l i d s t u d y a r e a . The c e n t r e s chosen for 

a n a l y s i s a r e a l l c e n t r e s in e x c e s s of 3,000 in 

p o p u l a t i o n , a s l i s t e d in Tab le 2 . 1 . 

2 .1 SPECIFIC FACILITIES AND SERVICES AVAILABLE 

2 . 1 . a Highv/ay C a r r i e r S e r v i c e s 

When d i s c u s s i n g road t r a n s p o r t a t i o n , f r e i g h t 

movements by highway c a r r i e r a r e c o n t r o l l e d by t h e 

P u b l i c Commercial V e h i c l e s ( P . C . V . ) L i c e n s e s , and f a l l 

under t he f o l l o w i n g c a t e g o r i e s and r e g u l a t i o n s : 
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Table 2.1 

POPULATION 

City/Town 

S a u l t S t e . Marie 
B l ind River 

Cochrane 
H e a r s t 
I r o q u o i s F a l l s 
Timmins 

Nor th Bay 
S t u r g e o n F a l l s 

F o r t F r a n c i s 

Sudbury 
Cap reo l 
Copper C l i f f 
Espar .ola 
L i v e l y 

Thunder Bay 
G e r a l d t o n 

H a i l e y b u r y 
New L i s k e a r d 
Kapuskas ing 

Dr yd en 
Kenora 

Wa wa 

K i r k l a n d Lake 

E l l i o t Lake 

P o p u l a t i o n 

80 ,332 
3 ,450 

4 ,965 
3 ,501 
7 ,271 

28 ,542 

49 ,187 
6 ,662 

9 ,947 

90 ,535 
3 ,470 
4 ,089 
6 ,045 
3,000 

108,411 
3 ,178 

5 ,280 
5 ,438 

12,820 

6 ,939 
10 ,952 

4 ,874 

14,913 

9 ,093 

Source: Statistics Canada. Census. 1971. 
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Class "A" Licenses: Class "A" licenses authorize 
the licensee, as a common carrier, to conduct a 
public commercial 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 in the license if the goods are consigned by 
one consignor to one or more consignees, or (ii) to 
the place or places named in the license if the 
goods are consigned to one consignee. "Consignor" 
means (i) s person other than a person who: a. 
arranges, sells or offers for sale, or b. 
negotiates for, or c. furnishes or provides, 
transportation services where the transportation 
service offered is to be or has been in part 
furnished by a carrier other than the person, or, 
c. is a forwarding agent, a transportation broker, 
a cartage agent, or any person engaged in similar 
operation or anyone who enters into a pooling of 
freight arrangement, or (iii) a common carrier by 
rail, a common carrier by air or water, where the 
transportation of goods is 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 class "C" carrier. 

Class "D" Licenses: These licenses authorize the 
carrier to conduct a public commercial vehicle 
service exclusively for the transportation of a 
particular type of goods or class of freight 
designated by the license. 



28 

Class "F" Licenses: These licenses authorize the li 
censee to conduct a public commercial vehicle 
service exclusively for the transportation of: 
livestock, coal, rough lumber, garbage, sand, 
gravel, rubble, slag, earth, turf and crushed or 
uncut rock and stone, and other materials named in 
the license and used for construction. 

Class "FF" Licenses: This class represents freight 
forwarder carrier classifications, freight 
forwarder meaning any person not the holder of an 
operating license who transports or offers to 
transport or provides the transportation or 
consolidation of goods for transportation for 
compensation, and who, (i) assembles and 
consolidates or provides for assembling and 
consolidation 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 a commercial motor 
vehicle or trailer as defined in the Highway 
Traffic Act. 

Class "K" Licenses: This class authorizes the 
licensee to conduct a public commercial vehicle 
service exclusively for the transportaiton of 
heavy-duty machinery, boilers, transformers, and 
similar equipment that requires special loading 
devices and cannot be carried on a standard 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 licenses authorize the 
licensee to engage 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 level of service with the "A" classification 

as the most desirable for the shipper, carrier and 

consignee. 
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P .C.V. L i c e n s i n g v a r i e s n o t o n l y between c e n t r e s , 

bu t a l s o a long s p e c i f i c r o u t e s , and for s p e c i f i c 

c o m m o d i t i e s . Such l i c e n s e s a r e s t r i c t l y r e g u l a t e d , and 

c a r r i e r s must defend a p p l i c a t i o n s for nev/ l i c e n s e s 

b e f o r e t h e p r o v i n c i a l T r a n s p o r t B o a r d s . At p r e s e n t , 

highway c a r r i e r s a r e r e g l a t e d by t h e P r o v i n c i a l 

Government , a l t h o u g h t h e B r i t i s h North America Act g i v e s 

t h e j u r i s d i c t i o n t o t h e F e d e r a l Government . At p r e s e n t , 

t h e F e d e r a l Government h a s chosen t o d e l e g a t e such 

authority to the Provinces, with the result that 

i n t r a - p r o v i n c i a l r e g u l a t i o n s v a r y s i g n i f i c a n t l y a c r o s s 

t h e c o u n t r y . In O n t a r i o , l i c e n s i n g i s r e g u l a t e d and 

c l a s s i f i e d a s d e s c r i b e d a b o v e . As ment ioned , t h e most 

d e s i r a b l e l i c e n s e for a c o n s i g n o r t o use ( v i a a l i c e n s e d 

carrier) is the class "A" license. 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 named centres and the route named 

with limited restrictions, while the classes "C" and "D" 

limit the carrier to one consignor or destination, or 

commodity. Such commodity limitations are explicitly 

stated in class "D" licenses, with the name and 

commodities of the consignor specified. 

In the study area, the variation in highway carrier 

l i c e n s i n g i s l a r g e . The number of "A" l i c e n s e s v a r i e s 

from 15 in S a u l t S t e . Marie t o o n l y 1 for K i r k l a n d Lake . 

Data for t h e s e l i c e n s e s was accumula ted from 
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correspondence with knowledgeable personnel from the 

various centres, as well as thorough search of licenses 

for various carriers. The existence of the large number 

of "A" licenses in Sault Ste. Marie means that 

industries in this centre are serviced by 15 fairly 

large carriers. As "A" carriers are not limited in terms 

of commodit ies, i n t e r l i n i n g , or c o n s i g n o r s , an 

en t repreneur wi thin Saul t S t e . Marie should have a wide 

range of u n r e s t r i c t e d c a r r i e r s to consu l t for highway 

c a r r i a g e purposes . 

Class "C" l i c e n s e s are a v a i l a b l e a t a l l c e n t r e s , as 

are "A" l i c e n s e s , but Sturgeon F a l l s i s the most 

advantaged with r e s p e c t to t h i s l i c e n s e . "D" l i c e n s e s 

vary from 1 t o 8 in number for the c e n t r e s in the study 

a r e a , and the "F" l i c e n s e s , from 1 t o 4 . Local f r e i g h t 

forwarding s e r v i c e s are almost n o n - e x i s t e n t in the 

smal ler towns, and s e r v i c e s adve r t i s ed in such c e n t r e s 

are u s u a l l y a v a i l a b l e from l a r g e r adjacent c e n t r e s . Both 

"K" and "T" l i c e n s e s r e p r e s e n t s p e c i a l i z e d s e r v i c e s , and 

are consequent ly l im i t ed throughout the study a r e a . "X" 

l i c e n s e s are h ighly d e s i r a b l e . One could con jec tu re 

t h a t such a l i c e n s e would be important in the study 

a r e a , p a r t i c u l a r i l y for primary e x t r a c t i o n a c t i v i t i e s 

where the raw m a t e r i a l s are forwarded to the United 

S t a t e s or o ther Canadian markets for secondary 

manufac tur ing . "X" l i c e n s i n g v a r i e s from 2 for the 

smaller c e n t r e s to 15 for Saul t S t e . Marie . Such 
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s e r v i c e s ( i e . Quebec-Maritime, or Western l i c e n s i n g ) are 

predominantly offered by the l a r g e r c a r r i e r s , as these 

c a r r i e r s can suffer the " l o s s " of power u n i t s and 

t r a i l e r s for long t r i p s without equipment s h o r t a g e s . 

2 .2 .b Railroad Carr ie r Se rv ices and F a c i l i t i e s . 

The e x i s t e n c e of r a i l r o a d f a c i l i t i e s for the 

c e n t r e s i s o u t l i n e d in Table 2.2 by the d i s t a n c e s to 

which an en t repreneur must t r a n s p o r t h i s goods via 

branch l i n e s to i n t e r - switching p o i n t s , marsha l l ing 

ya rd s , and d i v i s i o n / s u b d i v i s i o n a l p o i n t s . 

" I n t e r swi tch ing" r e f e r s to the a b i l i t y to change 

equipment from one r a i l r o a d network to ano the r . This 

p rec ludes any a d d i t i o n a l commodity-handling at 

change-over p o i n t s , and allows equipment ( i e . r a i l c a r s ) 

from one r a i l r o a d company to be . used on t r a c k s of 

another company. Cars and equipment are s tored in 

"marsha l l ing y a r d s " , providing a l oca l r e s e rve of 

equipment. Proximity to marsha l l ing yard f a c i l i t i e s i s 

advantageous as c a r s can be routed to the marsha l l ing 

yard and formed in to un i t t r a i n s without passing through 

in t e rmed ia t e d i v i s i o n a l marsha l l ing p o i n t s . Cars are 

assembled and re layed from branch to main l i n e s at 

" d i v i s i o n a l " and " S u b d i v i s i o n a l " p o i n t s . Each poin t 

through which the loaded car must pass r e p r e s e n t s a 

delay due to marsha l l ing and assembling p rocedures . 
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The number of r a i l r o a d companies s e r v i c i n g the 

cen t r e i s a l so ind ica ted in Table 2 . 2 , as i s the 

d i s t a n c e to the n e a r e s t piggyback f a c i l i t i e s . 

I n t e rmoda l i t y has become an i n c r e a s i n g l y popular means 

of u t i l i z i n g the advantages of each mode, with the 

a b i l i t y t o cut both t e rmina l handling charges and 

long-haul c h a r g e s . By u t i l i z i n g f a s t e r t ruck ing s e r v i c e s 

for s h o r t - h a u l pick-up and d e l i v e r y t r i p s , and r a i l r o a d 

s e r v i c e s for cheaper l o n g - h a u l s , the advantages of both 

modes are combined. Time i s a l so e v i d e n t l y saved, as 

o r i g i n and d e s t i n a t i o n dock-handl ing and marsha l l ing 

c o s t s are c u t . Th i s , in t u r n , i s viewed as an 

inducement to lower inventory and warehousing 

investments and c o s t s because of the reduced t r a n s i t 

t imes invo lved . Table 2.2 i l l u s t r a t e s the presence of 

piggyback f a c i l i t i e s a t the l a r g e r c e n t r e s and t h e i r 

absence at 15 of the smaller c e n t r e s . 

2 .2 . c Other T ranspor t a t ion Serv ices 

The two remaining modes of a i r and marine t r a n s p o r t 

are a l so included in the inven to ry on Table 2 . 2 . The 

d i s t a n c e to the n e a r e s t docking f a c i l i t i e s for access to 

the Great Lakes Seaway system, and the a v a i l a b i l i t y of 

commercial a i r p o r t f a c i l i t i e s are a l so o u t l i n e d . Saul t 

S t e . Marie and Thunder Bay are the only c e n t r e s 

advantaged by t he se a l t e r n a t i v e modes: a l l o ther c e n t r e s 

with the except ion of Wawa - are a t l e a s t 60 mi les 
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from these facilities. Kapuskasing, Elliot Lake and Wawa 

are the only centres more than 100 miles from commercial 

airport facilities. 

This chapter has provided an inventory 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 transportation service which is available 

at various centres. The next chapter will also establish 

a technique whereby these indicators can be measured, 

and the quality of transportation service in the study 

area evaluated. 



AN ANALYSIS OF THE 

"QUALITY OF FREIGHT TRANSPORT SERVICES" 

Chapter Three 
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3.1 THE SURROGATES. 

When one attempts to evaluate a qualitative service 

which is not readily-measurable in distance or cost 

variables, it is 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 

this chapter to first establish a series of surrogate 

measures for quality of freight transport service, and 

secondly to establish a measurement technique. Having 

realized these two objectives, one can then 

operationalize tests based on related data and arrive at 

an objective measure of the "quality of transport 

service". To accomplish this task, the geographer has 

the tools at hand for testing correlations between 

quality of transportation service and city size. The 

entrepreneur can use the objective standard to assess 

various potential industrial sites for their relative 

"quality of freight transport service" ratings. 

According to representatives of the transportation 

industry , consignees' shifts in priorities from cost to 
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qual i ty considerat ions have also been accompanied by a 

sh i f t in the u t i l i z a t i o n of t ranspor ta t ion modes. While 

ra i l road provides bulk se rv ice , i t i s not as 

well-equipped to handle goods which require f l ex ib l e , 

rapid de l ive ry . Because of t h i s , consignors are becoming 

more dependent upon the trucking industry - which in 

turn i s becoming more sens i t ive to the demands of 

manufacturers (Mil l ican, 1976). These adjustments point 

to a t ranspor ta t ion service sector which i s led. by the 

trucking industry and which i s sens i t ive to the 

regula t ions and r e s t r i c t i o n s governing the trucking 

indust ry . Because of the s ignif icance of the trucking 

industry in providing such f re ight t r anspor t a t ion , any 

evaluation of qua l i ty of t ranspor t service should be 

su f f i c ien t ly sens i t ive to va r i a t ions in trucking 

se rv ices . For th i s reason, the following l i s t of 

surrogates includes a number of highway c a r r i e r - r e l a t e d 

i nd i ca to r s . Other factors which influence the qual i ty of 

t ranspor t service r e l a t e to the a v a i l a b i l i t y of 

r a i l r o a d , a i r , marine, and a n c i l l i a r y s e rv i ce s . While 

these have been br ie f ly alluded to in the preceeding 

chapters , t he i r value as ind ica tors i s further 

elaborated as follows: 

A. Number of Class 'A' highway c a r r i e r s servicing 

ar. urban cen t re : As t h i s study i s concerned primarily 

with freight services to the entrepreneur 

p a r t i c u l a r i l y manufacturing indus t r i e s - the rumber of 
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companies l i censed to move f r e i g h t without major 

r e s t r i c t i o n s i s an important v a r i a b l e and i n d i c a t o r of 

q u a l i t y of t r a n s p o r t s e r v i c e v a r i a t i o n s . As 'A' c a r r i e r s 

a re n e i t h e r r e s t r i c t e d in terms of customers or 

commodities for o r i g i n or d e s t i n a t i o n p o i n t s , companies 

opera t ing under such l i c e n s e s can f r ee ly s e r v i c e any 

manufacturer within the c e n t r e without a g r ea t deal of 

p r e p a r a t o r y l i c e n s i n g and r e g u l a t i n g p roceed ings . The 

measure of the number of 'A' l i c e n s e s r e f l e c t s both the 

frequency with which the consignor can be serviced and 

the f l e x i b i l i t y of the s e r v i c e , as a l a r g e number of 

• A ' - l i c e n s e d companies would provide more frequent 

s e r v i c i n g and f l e x i b l e s chedu l ing . The 'A' l i c e n s e i s 

the l e a s t r e s t r i c t i v e of a l l PCV l i c e n s e s , and i s seen 

as a p r e r e q u i s i t e to h i g h - q u a l i t y s e r v i c e . 

B. Number of Class *C' highv/ay c a r r i e r s s e rv i c ing 

the c e n t r e : In simple t e r m s , the Class ' C ' opera tor 

o f f e r s a d i r e c t s e r v i c e , u s u a l l y of f u l l l o a d s , whereby 

goods are moved d i r e c t l y from the consignor to the 

cons ignee . As t h i s s e r v i c e i s g e n e r a l l y e s t a b l i s h e d in 

response to a demand for s e rv i ce by i n d u s t r y , i t s 

a v a i l a b i l i t y i s an i n d i c a t o r of the q u a l i t y of s e rv i ce 

a v a i l a b l e for f r e i gh t movement. 

C. Number of Class 'D ' highv/ay c a r r i e r s s e r v i c i n g a 

c e n t r e : This l i c e n s e i s a l so e s t a b l i s h e d as a response 

to s p e c i a l i z e d f r e i g h t t r a n s p o r t demands by the 

e n t r e p r e n e u r , and i s t h e r e f o r e a l so an i n d i c a t o r of the 

frequency and f l e x i b i l i t y of s e r v i c e s a v a i l a b l e . 
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D. Number of ' F ' c a r r i e r s : As defined in Chapter 

Two, ' F ' c a r r i e r s are l i censed to t r a n s p o r t raw 

m a t e r i a l s or c o n s t r u c t i o n m a t e r i a l s , and as such, 

i n d i c a t e the a v a i l a b i l i t y of s e r v i c e s for the 

t r a n s p o r t a t i o n of i npu t s i n to va r ious manufacturing 

a c t i v i t i e s . 

E. Number of Class ' F F ' highway c a r r i e r s s e rv i c ing 

the c e n t r e : F re igh t Forwarders are defined in Chapter 

Two to be c a r r i e r s or i n d i v i d u a l s providing 

g o o d s - t r a n s f e r r a l c o - o r d i n a t i o n s e r v i c e s for a 

manufacturer to h i s cus tomers . Such s e r v i c e s remove the 

r e s p o n s i b i l i t y of damages and r i s k s from the 

manufacturer , as well as the need for t r a f f i c management 

s t a f f and t r a n s p o r t a t i o n equipment. Such s e r v i c e s are 

i nc reas ing in importance as express s e r v i c e to the 

manufacturer , and would tend to provide a good 

i n d i c a t i o n of the q u a l i t y of express s e r v i c e a v a i l a b l e 

within the community. 

F. Number of Class 'K' highway c a r r i e r s s e r v i c i n g 

a c e n t r e : While t h i s s e r v i c e appears to be r e l a t i v e l y 

ub iqu i tous within the study a r e a , i t does provide an 

i n d i c a t i o n of the q u a l i t y and a v a i l a b i l i t y of s e r v i c e s 

for the c a r r i a g e of c a p i t a l s tock to/from manufacturing 

p l a n t s . 

G. The Number of Class 'X' highway c a r r i e r s 

s e rv i c ing the c e n t r e : As the f i na l l i c e n s i n g ca tegory of 

concern to the manufac turer , the c l a s s 'X' l i c e n s e 
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a u t h o r i z e s the l i c e n s e e to engage in e x t r a - p r o v i n c i a l 

t r a n s p o r t a t i o n . Because of the s ca l e and dependency of a 

number of Northern Ontar io manufacturing i n t e r e s t s upon 

e x p o r t a t i o n of primary ' s t a p l e s ' , h i g h - q u a l i t y 'X' 

s e r v i c e s are e s s e n t i a l to such manufacturing i n t e r e s t s . 

H. Number of I n t e r - P r o v i n c i a l C a r r i e r s : As 

c l a s s i f i e d in the Ontar io Trucking Associa t ion 

"Ship-by-Truck" manual, Quebec-Maritime c a r r i e r s provide 

i n t e r l i n e , t r a n s f e r arrangements from most Ontario 

genera l commodity c a r r i e r s to po in t s in Eastern Canada, 

while Western c a r r i e r s have t e r m i n a l s and/or c a l l 

s t a t i o n f a c i l i t i e s in Ontar io c e n t r e s , with i n t e r l i n e , 

t r a n s f e r arrangements from such Ontario po in t s and 

Ontario c a r r i e r s to po in t s in Western Canada. 

Because of the v a r i a t i o n s in s e rv i c ing v/hich 

correspond v/ith d i f f e r e n t c l a s s e s of l i c e n s e s , some 

i n d i c a t i o n of t h i s v a r i a t i o n between c e n t r e s would 

hopeful ly provide some sign of the corresponding 

s e rv i c ing q u a l i t y f l u c t u a t i o n s . For t h i s r ea son , the 

ex i s t ence of these l i c e n s e c a t e g o r i e s for c e n t r e s i s 

viewed as a s i g n i f i c a n t fac tor in in f luenc ing the 

q u a l i t y . 

In a d d i t i o n to l i c e n s i n g c a t e g o r i e s , o ther 

h ighway-car r i e r r e l a t e d v a r i a b l e s of importance which 

should be incorpora ted in to the index aggregate value 

inc lude the following q u a l i t y i n d i c a t o r s : 
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J . Number of Class 'A ' Routes which s e r v i c e the 

c e n t r e : The number of r o u t e s which pass through an 

urban cen t r e and provide s e r v i c e s to the c e n t r e en rou te 

provide a good i n d i c a t i o n of the q u a l i t y of s e r v i c e s 

a v a i l a b l e for a c e n t r e . "Route" may be defined as the 

"course of highways and p laces along and through which 

the l i c e n s e permits movement". Such a measure provides 

a s u r r o g a t e for the a v a i l a b i l i t y and v a r i e t y of s e r v i c e s 

which are requi red by the manufac ture r . If a c e n t r e has 

a r e l a t i v e l y l a r g e number of c l a s s 'A* rou t e s passing 

through i t s l i m i t s , then t h e r e i s a g r e a t e r p r o b a b i l i t y 

t h a t the m a n u f a c t u r e r ' s customer can be served d i r e c t l y 

from h i s p l an t without time-consuming t r a n s s h i p m e n t s . 

For t h i s r ea son , the number of c l a s s 'A' Routes i s 

viewed as ah in f luence upon the q u a l i t y of t r a n s p o r t 

serv i c e . 

K. Number of P o t e n t i a l Power Units a v a i l a b l e in a 

c i t y : "Power Uni ts" may be defined as the t r u c k s or 

t r a c t o r s used by highway c a r r i e r companies, and may 

provide an i n d i c a t i o n of the p o t e n t i a l number of 

s e r v i c i n g u n i t s a t the s h i p p e r ' s d i s p o s a l . 

L. Number of Avai lab le T r a i l e r Units in a c i t y : An 

average r a t i o of t r a i l e r s per power un i t has been 

i d e a l l y e s t a b l i s h e d at 3 to 1 ( M i l l i c a n , 1976), and 

sho r t ages of t r a i l e r s would appear to be a major 

c o n s i d e r a t i o n at t imes of heavy t r a f f i c . Consequently, 

the a v a i l a b i l i t y of such u n i t s i s i n d i c a t i v e of the 

q u a l i t y of s e r v i c e a v a i l a b l e . 
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M. A v a i l a b i l i t y of Local Highway C a r r i e r Head 

O f f i c e s in a c e n t r e : I t ha s been s u g g e s t e d t h a t h i g h 

q u a l i t y s e r v i c e i s p r o v i d e d by s m a l l e r l o c a l c o m p a n i e s , 

r a t h e r t h a n l a r g e r n o n - l o c a l c a r r i e r s ( M i l l i c a n , 1 9 7 6 ) . 

I f t h e head o f f i c e s of l o c a l t r u c k i n g f i r m s a r e l o c a t e d 

w i t h i n t h e same c e n t r e as t h e m a n u f a c t u r e r , t h e n t h e 

r i s k o f e r r o r t h r o u g h commun ica t i ons i s r e d u c e d , t h e 

q u a l i t y of b u s i n e s s t r a n s a c t i o n s t h r o u g h p e r s o n a l i z e d 

s e r v i c e i s improved , and f a c e - t o - f a c e c o n t a c t e n s u r e s 

improved q u a l i t y o f t r a n s p o r t s e r v i c e for t h e 

m a n u f a c t u r e r . Customer a s s i s t a n c e and o t h e r a n c i l l i a r y 

s e r v i c e s a r e a l s o r e a d i l y - a v a i l a b l e t o t h e l o c a l 

m a n u f a c t u r e r t h r o u g h such head o f f i c e s . 

N. Number of Local T e r m i n a l s : T e r m i n a l s a r e 

s t a t i o n s v/hich a r e manned by t h e highway c a r r i e r for 24 

h o u r s a d a y . Such s t a t i o n s p r o v i d e i n f o r m a t i o n and 

a s s i s t a n c e t o t h e l o c a l cus tomer and a r e an a d v a n t a g e t o 

t h e e n t r e p r e n e u r in t h a t t h e y p r o v i d e l o c a l d o c k i n g , 

s t o r a g e and h a n d l i n g of goods by l a r g e , i n t e r - p r o v i n c i a l 

c a r r i e r s . 

0 . Number of Local C a l l S t a t i o n s : C a l l S t a t i o n s 

a r e t e r m i n a l s which p r o v i d e s e r v i c e s o n l y upon demand. 

Such s t a t i o n s r e p r e s e n t i n f r e q u e n t s e r v i c e t o t h e 

e n t r e p r e n e u r , and reduced a c c e s s t o a n c i l l i a r y s e r v i c e s 

such as cus tomer a s s i s t a n c e and c l a i m s ; however , t h e y 

a r e v a l u a b l e in p r o v i d i n g s e r v i c e upon demand by la rger -

t r a n s - p r o v i n c i a l c a r r i e r s . 
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P. Number of Railroad Companies Servic ing the 

Cent re : This i n d i c a t o r i s f a i r l y s e l f - e x p l a n a t o r y : the 

g r e a t e r the number of r a i l r o a d f a c i l i t i e s a v a i l a b l e to 

the manufac ture r , t he g rea te r the number of a l t e r n a t i v e s 

open to him and the g r e a t e r the f l e x i b i l i t y of s e r v i c e s 

a v a i l a b l e . 

Q. Dis tance to Nearest Railroad I n t e r s w i t c h i n g 

F a c i l i t y : This measure wi l l provide an i n d i c a t i o n of 

the q u a l i t y of r a i l r o a d f a c i l i t i e s a v a i l a b l e through the 

p rov is ion of a su r roga te for the r ange , or d i s t a n c e to 

which the cus tomer ' s goods may t r a v e l d i r e c t l y . 

I n t e r s w i t c h i n g f a c i l i t i e s allow i n t e r - l i n e movements and 

provide access from one r a i l r o a d company's system to 

t h a t of another r a i l r o a d system. Through prov is ion of 

t h i s s e r v i c e , the en t repreneur may have access to a 

l a rge r v a r i e t y and inventory of equipment, and may sh ip 

to "CP only" po in t s v ia CP and "CN only" po in t s by CN. 

This e l i m i n a t e s fu r the r de lays at d i s t a n t i n t e r s w i t c h i n g 

p o i n t s . 

R. Dis tance to D i v i s i o n a l / S u b d i v i s i o n a l P o i n t s : 

D iv i s iona l po in t s - or po in t s where c a r s are c o l l e c t e d 

and marshal led in to un i t t r a i n s of common d e s t i n a t i o n 

and/or commodity - are major t e rmina l po in t s where c a r s 

are of ten delayed in an e f f o r t to economize on t r a i n s by 

c o l l e c t i n g a l a r g e number of c a r s for common 

d e s t i n a t i o n s . Before c a r s from branch l i n e s reach 

d i v i s i o n a l po in t s and are mar sha l l ed , arranged and 
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shipped to their final destination points, they must 

frequently pass through subdivisional points, where the 

same procedure takes place on a smaller sca le . 

Consequently, the farther an entrepreneur is removed 

from the main divisional points, the slower the 

available railroad services and the lower the quality of 

transport services available for his location. 

S. Distance to Nearest Piggyback Facilities: 

"Intermodality" - or the use of several different modes 

throughout the trip from origin to destination for a 

carload of goods - has increased in popularity as a 

means of increasing the efficiency of transportation 

modes and decreasing costs in tariff and time to the 

consignor. The increase in freight forwarding has 

encouraged the development of intermodality, 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 risk of pilferage (Dinsmore, CP 

Express, March 1976). 

T. Distance to Nearest Dock on the Great Lakes 

St. Lawrence Seaway System: Marine transport is another 

mode which should be taken into consideration during the 

derivation of an index of 'total' transportation service 

quality for a centre. Bulk shippers may find it more 

efficient and convenient to ship via marine transport 

rather than rail if such marine facilities are 

re ad ily-available. 
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U. Distance to Nearest Commercial Airport: While 

the manufacturer will undoubtedly rely heavily upon the 

aforementioned modes for input/output movements, the 

availability of air services for express freight and 

business transactions is a significant influence upon 

the overall quality of service available within an urban 

centre . 

Other services v/hich cons t i t u t e important 

surrogates for measures of the qual i ty of freight 

t ranspor t service r e l a t e to the efficiency of the goods 

d i s t r ibu t ion system within an area . Ease of d i s t r i bu t ion 

is f a c i l i t a t e d by the following serv ices , each of which 

consequently would tend to influence the qual i ty of 

t ranspor t service for a cen t re : 

V. Number of Local High-Quality Warehouses: I t may 

be argued that proximity to high-qual i ty warehousing 

f a c i l i t i e s i s an important determinant of the quali ty of 

t ranspor ta t ion service in an area . The a v a i l a b i l i t y of 

t h i s f a c i l i t y removes the shipper from any cap i ta l 

investment requirements for warehousing, and offers 

greater f l e x i b i l i t y in inventory con t ro l . If proper 

warehousing f a c i l i t i e s are ava i l ab le , the shipper can 

decrease t ranspor ta t ion costs by ordering full carloads 

and paying the re la ted reduced r a t e s . "High qual i ty" 

warehousing for th i s study will refer to bonded 

warehouse f a c i l i t i e s . 
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W. Distance to Nearest Bonded Warehouse: Although 

c l o s e l y r e l a t e d to the above v a r i a b l e , the i n c l u s i o n of 

d i s t a n c e v a r i a b l e s i s s i g n i f i c a n t in the provis ion of a 

more accura te p i c t u r e of the ' a c c e s s ' to such f a c i l i t i e s 

v/hich a l t e r n a t i v e s i t e s are a f forded. 

X. Number of Local Truck/Tractor Tra i l e r Rental 

F a c i l i t i e s : In add i t i on to s e rv i c ing the householder , 

t ruck r e n t a l o p e r a t i o n s al low the manufacturer to 

t r a n s p o r t h i s own goods. Such s e r v i c e s are v i t a l to the 

o p e r a t i o n s of manufacturers in the event of s t r i k e s or 

other d i s r u p t i o n s in the t r a n s p o r t a t i o n s e c t o r . This 

s e rv i ce i s of importance to manufacturers who are 

sub jec t to f l u c t u a t i o n s in demand, and cannot i nves t in 

t r a r s p o r t a t i o n c a p i t a l which w i l l not be used 

e f f i c i e n t l y for the e n t i r e year . 

Y. Dis tance to Nearest Point of Ent ry : This 

v a r i a b l e provides an i n d i c a t i o n of the a v a i l a b i l i t y of 

customs brokerage houses , whereby t r u c k i n g companies can 

import goods in bond d i r e c t l y to the l o c a l customs house 

without i n t e r r u p t i o n for i n spec t ion at the b o r d e r . This 

fac tor should provide a su r roga t e for f l e x i b i l i t y and 

speed of t r a n s p o r t a t i o n s e r v i c e s a v a i l a b l e to the 

en t repreneur . 
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The above list of 26 variables may be summarized as 

follows: 

TRUCKING SERVICES 
1. Number of C l a s s "A" highv/ay c a r r i e r s . 
2 . Number of C l a s s "C" highv/ay c a r r i e r s . 
3 . Nunber of C l a s s "D" highway c a r r i e r s . 
4 . Number of C l a s s "F"highway c a r r i e r s . 
5 . Number of C l a s s "FF" highway c a r r i e r s . 
6. Number of C l a s s "K" highway c a r r i e r s . 
7 . Number of C l a s s "T" highway c a r r i e r s . 
8. Number of C l a s s "X" highway c a r r i e r s . 
9 . Number of i n t e r - p r o v i n c i a l c a r r i e r s . 
10. Number of P o t e n t i a l Power U n i t s A v a i l a b l e . 
1 1 . Number of P o t e n t i a l T r a i l e r U n i t s A v a i l a b l e . 
12. Number of Local Highway C a r r i e r Head O f f i c e s . 
13- Number of Loca l T e r m i n a l s . 
14. Number of Local C a l l S t a t i o n s . 
15 . Number of C l a s s "A" R o u t e s . 

RAILROAD SERVICES 
15. Number of R a i l r o a d Companies . 
17. D i s t a n c e t o N e a r e s t I n t e r s w i t c h i n g F a c i l i t i e s . 
18. D i s t a n c e t o N e a r e s t D i v i s i o n a l P o i n t s . 
19. D i s t a n c e t o N e a r e s t S u b d i v i s i o n a l P o i n t s . 
20 . D i s t a n c e t o N e a r e s t P iggyback F a c i l i t i e s . 

OTHER SERVICES 
2 1 . D i s t a n c e t o N e a r e s t Dock on t h e Seaway. 
22 . D i s t a n c e t o N e a r e s t Commercial A i r p o r t . 
2 3 . D i s t a n c e t o N e a r e s t Bonded Warehouse . 
24 . Number of Local H i g h - Q u a l i t y Bonded Warehouses . 
2 5 . D i s t a n c e t o N e a r e s t Customs P o i n t of E n t r y . 
26 . Number of Loca l T r u c k / T r a c t o r T r a i l e r Ren ta l 

F a c i l i t i e s . 

See Table 2 . 2 for t h e d a t a m a t r i x for t h e 24 c a s e s 

(u rban c e n t r e s ) and 26 v a r i a b l e s . 

3 .2 THE MEASUREMENT TECHNIQUE. 

The Measure : There a r e a number of a l t e r n a t i v e 

measu re s v/hich one cou ld use in an a t t e m p t t o a r r i v e a t 

some s t a n d a r d i z a t i o n of ' q u a l i t y of t r a n s p o r t s e r v i c e s ' . 

However, i t i s t h e a u t h o r ' s c o n t e n t i o n t h a t t h e most 
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s u i t a b l e measure i s t h e ' i n d e x i n g ' t e c h n i q u e . " Index 

numbers" r e p r e s e n t "g roup c o m p a r i s o n s between d i f f e r e n t 

p e r i o d s of t i m e , or between d i f f e r e n t l o c a t i o n s " ( P a r i , 

1957, p . 31.3). The "g roup c o m p a r i s o n s " in t h i s c a s e 

would r e f e r t o t h e 24 u rban c e n t r e s , w i t h t h e " i n d e x " 

p r o v i d i n g one f i n a l s t a t i s t i c v/hich cou ld be compared 

among t h e c e n t r e s ( i e . , "be tween d i f f e r e n t l o c a t i o n s " ) . 

An i n t e r e s t i n g e x t e n s i o n of t h e i n d e x i n g t e c h n i q u e would 

be a t i m e s e r i e s a n a l y s i s t h r o u g h v/hich t h e q u a l i t i e s of 

t r a n s p o r t a t i o n s e r v i c e s have changed in p l a c e s t h r o u g h 

t i m e . However, fo r p u r p o s e s o f t h i s s t u d y , v a r i a t i o n s in 

t h e q u a l i t y o f t r a n s p o r t s e r v i c e s among t h e 24 u rban 

c e n t r e s w i l l be a n a l y z e d t h r o u g h t h e i n d e x i n g t e c h n i q u e . 

I n d e x i n g shou ld prove t o be a v a l u a b l e t o o l for 

t h i s s t u d y a s i t p r o v i d e s t h e f o l l o w i n g a d v a n t a g e s : ( a ) 

i t a l l o w s one t o d e r i v e a q u a n t i t a t i v e measure for 

q u a l i t a t i v e d a t a ; (b) i t f a c i l i t a t e s t h e a g g r e g a t i o n of 

l a r g e amounts of d a t a ; (c) i t p r o v i d e s one f i n a l 

s t a t i s t i c and p r e c l u d e s e x t e n s i v e s u b j e c t i v e a n a l y s i s o f 

l a r g e q u a n t i t i e s of i n f o r m a t i o n ; (d) i t p r o v i d e s a 

s t a n d a r d by which o t h e r c e n t r e s can be compared; (e) 

i n d i c e s can be weighted in a v a r i e t y of ways t o 

i n c o r p o r a t e v a r y i n g s t r e n g t h s o f v a r i a b l e s ; and ( f ) t ime 

series analyses are possible as an extension of the 

study (Pari, 1967, pp. 312-320). 
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3.2.a The Derivation of the Index: 

The f i r s t problem encountered in an attempt to 

combine these qual i ty var iables into an overal l var iable 

r e l a t e s to the need to standardize the input data in 

order to ensure consis tent uni ts of measurement for each 

of the 26 va r i ab le s . Without such procedures, the values 

for such var iab les as "Distance to X" would outweigh the 

values assigned to "Number of X" va r i ab les , as mileage 

figures are considerably larger than the values assigned 

to each centre for the various inventoried se rv ices . 

While i t may be argued that some weighting should be 

considered and applied in accordance with the r e l a t i v e 

importance of specif ic t ranspor ta t ion se rv ices , there i s 

no evidence avai lable which would point to such 

weightings in the area of t r anspor t a t ion . In order to 

to accomodate t h i s var ia t ion of measures, Z-scores must 

be derived for the 24x26 matrix. 

Z-scores have h i s t o r i c a l l y been a valuable means of 

s tandardiza t ion . "The Z-score" var iable transformation 

is the most common and universal ly u t i l i zed method for 

standardizing the scale of a var iable of in te rva l level 

measurement. The Z-score transformation generates a new 

variable with a mean of 0 and a standard deviation of 1. 

Each case in the f i l e then contains a value equivalent 

to the number of standard deviation uni ts that i t 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 dividing the remainder by 

the standard devia t ion . The formula for the Z-score 

transformation is 

Xi - X 

sd 

were Xi i s the or ig inal value of the ' i ' t h case in 

the f i l e for the var iable being transformed, X i s the 

mean of the va r i ab l e s , and sd the standard deviation" 

(Nie, 1975, p . 137). 

Given the Z-scores, magnitudes of differences in 

means and standard deviat ions can be eas i ly compared. 

See Table 3:1 for the matrix of Z-scores as derived 

through computer programming. 

3.2.b The Index. 

The final step to arr iving at the index value 

included averaging the Z-scores for the 26 var iables for 

each cen t r e . These, in turn , could he compared to the 

mean (0 ) , and standard deviation (1) of each var iable to 

i l l u s t r a t e the r e l a t i v e s ta tus of each centre in the 

study area in terms of the "qual i ty of f re ight t ranspor t 

service" avai lable to the entrepreneur. The final index 

value for each centre i s shown in Table 3:2. 

One can conclude t h a t , according to a general index 

of "qual i ty of freight t ranspor t se rv ice" , the 24 

centres l i s t ed in the study area would be of the 

rankings as l i s t ed in Table 3:2. 



Table 3.1 
Data Matrix 2-Scores 

Saul t S t « . Z'Zi^iz 
Marie 
Blind Hi-rer . 0 5 3 3 8 

Cochran* 

Hearst 

Iroquois 
F a l l s 
Kapus-
kastng 
Tioo ins 

Bryden 

Kenora 

- 1 - 0 5 7 3 1 

- • • 9 9 * 7 

- 1 - 0 5 7 3 1 

- 1 - 0 5 7 3 1 

- 1 . 0 b 7 0 1 

- • 2 2 3 5 9 

. 05339 

Worth Bay 1 - 1 7 3 1 D 

- • 2 2 3 6 9 Sturgeon 
F a l l s 
Fort 
Francis 
Sudbury 

Capreol 

Copser 
C l i f f 
Ecpanola 

Live ly 

Thunder 
Bay 
Geraldton 

- • * 9 9 * 7 

1 - 7 3 3 7 1 

-3363.5 

1 - 1 7 3 1 5 

•33635 

•61562 

1 - 1 7 3 1 6 

• C 5 3 3 3 

Haileybury - 1 - C 5 7 3 1 

Mew Liskeard-• 7 7 i 2 , 

Wawa - . 0 9 3 * 7 

E l l i o t . 6 1 5 4 2 
Lake 
Xirklaad - l - 6 i * 5 o 
Lake 

- • « ? > > . . ? * 

• 3 5 3 6 4 

- • 9 5 2 1 2 

• 3 5 3 6 « 

- . 9 5 2 1 2 

- • 9 5 2 1 2 

- 1 . 6 0 5 C O 

• 3b3*>* 

1 - 0 3 6 5 3 

- • 9 5 2 1 2 

2 - 3 1 2 2 9 

• 3 5 3 6 4 

1 - 0 0 6 5 3 

• 3 5 3 6 * 

- • 2 9 9 2 * 

• 3 5 3 6 * 

- • 9 5 2 1 2 

2 ' 3 1 i ' 2 9 

• 3 5 3 6 * 

- • 2 9 9 2 * 

- . 2 3 3 2 * 

- • 9 5 2 1 2 

- • 9 5 2 1 2 

• 3 5 3 6 * 

'JLL 
2-C8* i '6 

•C6723 

- • 3 3 6 1 7 

•06723 

- • 7 3 9 5 8 

• * 7 0 6 * 

• » 7 0 6 * 

- • 3 3 6 1 7 

- • 7 3 9 5 8 

•06723 

- • 3 3 6 1 7 

- • 7 3 9 5 8 

3-6S788 

- • 7 3 9 5 8 

- . 3 3 6 1 7 

- • 3 3 6 1 7 

- • 3 3 6 1 7 

• * 7 0 6 * 

- • 7 3 9 5 8 • 

- • 3 3 6 1 7 

- • 3 3 6 1 7 

- • 7 3 9 5 8 

• • 3 3 6 1 7 

•06723 

:£.• 

- 1 « 1 3 » 2 ^ 

- 1 » 1 3 « 2 8 

- • 1 2 6 0 3 

- - 1 2 6 0 3 

- 1 - 1 3 * 2 8 

- • 1 2 6 0 3 

- 1 - 1 3 * 2 8 

• 8 8 2 2 2 

- 1 - 1 3 * 2 8 

- 1 - 1 3 * 2 3 

- • 1 2 6 0 3 

-1«13*2>J 

• 8 8 2 2 3 

• 8 8 2 2 2 

• 8 3 2 2 2 

• 8 8 2 2 2 

• 8 8 2 2 2 

1 « 8 9 0 * 7 

• 1 - 1 3 * 2 8 

- • 1 2 6 3 3 

- • 1 2 6 3 3 

1 - 8 9 0 * 7 

• 8 8 2 2 2 

- • 1 2 6 0 3 

'FF' 

1-C2-Jla 

- - 7 3 5 1 3 

- • 1 * 7 0 3 

- • 1 * 7 0 3 

- • 1 * 7 0 3 

- • 1 * 7 0 3 

- • 1 * 7 0 3 

- • 7 3 5 1 3 

- . 7 3 5 1 3 

- • 1 * 7 0 3 

- • 1 * 7 0 3 

• * * 1 0 8 

1 . 6 1 7 2 8 

1 . 6 1 7 2 8 

- • 1 * 7 0 3 

- • 7 3 5 1 3 

- • 1 * 7 0 3 

3 « 3 8 l 5 9 

- • 7 3 5 1 3 

- • 7 3 5 1 3 

- . 7 3 5 1 3 

- • 1 * 7 3 3 

- . 7 3 5 1 3 

- - 7 3 S 1 3 

'1L 
- ^ a ' 2 2 

- • » 8 7 2 2 

- • • 3 7 2 2 

- - • 8 7 2 2 

- . * 8 7 2 2 

- • * 8 7 2 2 

- • * S 7 2 2 

2 - 1 1 1 2 9 

2 - 1 1 1 2 9 

- • * 8 7 2 2 

- • * 8 7 2 2 

- • 3 * 6 u 

- . 3 * 6 1 1 

- . 3 * 6 1 1 

- • 3 * 6 1 1 

- 2 . * 2 2 7 7 

- • 3 * 6 1 1 

- . 3 * 6 1 1 

- . 3 * 6 n 

- . 3 * 6 1 1 

- • 3 * 6 U 

- • 3 * 6 1 1 

T r a i l e r 
Uni ts 

2 ' 1 1 1 2 9 - . 3 * 6 u 

- • * 8 ? 2 2 1 - 7 3 0 5 5 

- • * 8 / 2 2 

• « * 8 7 2 2 

- • * 8 / 2 2 

- • * 8 7 2 2 

2 - 1 1 1 2 9 

• 8 1 2 3 * 

- • * 8 7 2 a 

- • * 8 7 2 2 

- • * 8 7 2 2 

- - * 8 7 2 2 

• • * 8 7 2 2 

1 - 7 3 0 5 5 

1 - 7 3 0 5 5 

1 * 7 3 0 5 5 

- • 3 * 6 1 1 

1 - 7 3 0 5 5 

- • 3 * 6 u 

- • 3 * 6 U 

- . 3 * 6 1 1 

- . 3 * 6 1 1 

- 3 * 6 1 1 

- . 3 * 6 u 

Head O f f i c e s 
Local Ters iaa l 

2 ' a 3 7 2 i l > * ( i P * 3 

• 2 5 1 * 3 - . j * / * 7 

• - 6 1 C 5 * - » 7 l 3 3 « 

1 - 1 1 3 3 3 - - 7 1 3 0 * 

- • 6 1 3 5 * - . 7 1 0 3 * 

1 - U 3 3 3 - . 7 i C 3 » 

1 - 1 1 3 3 3 - 0 1 5 1 1 

- - 6 1 0 5 * 

1 - U 3 3 3 

- • 6 1 0 5 * 

- • 6 1 0 5 * 

- • 6 1 0 5 * 

- • 7 1 0 0 * 

• 7 * 3 2 6 

1 . 8 2 7 9 8 

- • 7 1 0 3 * 

- . 3 * 7 * 7 

• 2 5 1 * 3 2 M 9 3 5 5 

- • 6 1 0 5 * - « 7 i 3 0 * 

- • 6 1 0 5 * • • 7 i 3 3 * 

- « 6 i o 5 * - . 7 i 0 3 * 

- • 6 1 0 5 * - - 7 1 0 3 * 

1 - 9 7 5 2 7 2 - 1 9 0 5 5 

- • 6 1 0 5 * 1 . 1 0 2 8 3 

- • 6 1 0 5 * - « 7 i 3 3 * 

- • 6 1 3 5 * - 0 1 5 1 1 

- • 6 1 3 5 * - . 3 * 7 * 7 

- • 6 1 0 5 * - . 3 * 7 * 7 

- • 6 1 0 5 * - . 3 * 7 * 7 



S a u i t S t e . 
Marie 

B l ind R ive r 

Cochrane 

Hears t 

I r o q u o i s 
F a l l s 
Kapus-

k a s i n g 
T i s a i n s 

Drydea 

Xenora 

North Bay 

Stu rgeon 

F a l l s 
F o r t 
F r a n c i s 
Sudbury 

Capreol 

Copper 

C l i f f 
Sspano la 

L i v e l y 

Thunder 
Bay 
Gera ld ton 

Hai leybury• 

Nev 
L i skca rd 
Wawa 

E l l i o t Lake 

Xi rk land 
Lake 

C a l l 
S t a t i o n 

- - 2 5 3 9 5 

- • 2 5 3 9 5 

- • 2 5 3 9 5 

- • 2 5 4 9 a 

- • 2 5 3 9 5 

- • 0 9 5 * 1 

- . 2 5 8 3 6 

* . 6 * 7 6 1 

- . 2 5 8 9 5 

- . 2 5 3 9 6 

- . 0 9 3 * 1 

- . 0 9 5 * 1 

. 3 9 5 2 5 

- . 2 5 3 9 5 

- • 2 5 5 9 o 

- . 0 9 5 * 1 

- . 2 5 3 9 6 

- . 2 5 3 9 5 

- • 2 5 S 9 s 

- . 2 5 3 J a 

- • 2 5 3 9 5 

- • 2 3 3 9 s 

- • 2 5 3 9 5 

- • 2 5 3 9 6 

Number of 
•A' 

r o u t e s 

2 • 5 2 4 0 1 

- • 5 2 2 8 6 

- • 0 1 * 1 3 

- • 3 5 3 2 8 

- . 3 5 3 2 8 

- . 6 9 2 * 3 

. 3 2 5 0 2 

- 1 . 3 7 3 7 * 

- . 1 3 3 7 1 

1 . 0 3 3 3 2 

- . 3 5 3 2 8 

- . 3 5 3 2 8 

2 . 8 6 3 6 6 

- • 0 1 * 1 3 

. 1 5 5 * * 

- 1 . 2 3 1 1 6 

- . 0 1 * 1 3 

1 . 0 3 3 3 2 

- . 3 5 3 2 8 

- • o 9 2 * 3 

- • 5 2 r . S 5 

- • 0 1 * 1 3 

- • 0 1 * 1 3 

- • 8 6 2 0 1 

Dis t ance Distance 
t o n e a r e s t t o near< 
dock a i r p o r t 

• 8 5 9 2 * » 5 7 5 9 l 

- • 3 3 9 0 9 

• 8 5 9 2 * 

- l . * 9 7 9 l 

• 5 1 6 8 6 

- • 9 0 5 3 3 

• 8 5 9 2 * 

. 8 5 9 2 4 

• 8 5 9 2 * 

• 8 5 9 2 * 

. 5 3 0 0 3 

- 2 . 7 3 9 * 1 

. 8 5 9 2 * 

. 5 * 3 2 0 

. 7 3 0 2 3 

• 2 5 3 * 9 

• 7 0 1 Z 2 

• 8 5 9 2 * 

- 1 - 3 3 9 S 9 

- • * J 8 l O 

- 1 . 1 1 6 0 3 

- - 9 7 H 8 

- • • 7 0 7 7 

- • * 3 l 2 7 

- . 9 7 8 8 3 

• 5 7 5 9 1 

. 5 7 5 9 1 -

• 5 7 5 9 1 

• 5 7 5 9 1 

- 3 . 4 3 9 0 6 

• 5 7 5 9 1 

• 5 7 5 9 1 

• 5 7 5 9 1 

• 1 * 8 7 8 

• 5 7 5 9 1 

• 5 7 5 9 1 

• 1 6 5 8 7 

• 5 7 5 9 1 

- . 2 1 0 0 0 

. 3 7 0 8 9 

• 5 7 5 9 1 

• 2 3 * 2 1 

- • 3 8 0 8 5 

- • 1 0 7 * 9 

- 1 . 7 9 8 9 1 

- 1 . 4 9 1 3 8 

• 5 7 5 9 1 

i D i s t ance 
i s t t o neare i 

warehouse 

- . 2 0 3 0 6 

- . 2 0 3 7 6 

- • 2 0 3 0 6 

- . 2 0 3 0 6 

- . 2 0 3 0 6 

- . 2 0 3 7 6 

- . 2 0 3 7 6 

* . 6 9 * 3 3 

- . 2 0 3 0 6 

- . 2 0 2 3 6 

- . 2 0 3 7 6 

- . 2 0 3 7 6 

- . 2 0 3 0 6 

- . 2 0 3 7 6 

- . 2 3 3 0 6 

- . 2 0 3 7 6 

- . 2 3 3 7 6 

- . 2 0 3 0 6 

- . 2 1 8 * 5 

- . 2 0 3 7 0 

- . 2 3 3 7 6 

- . 2 0 3 7 6 

- . 2 0 * * 6 

- . 2 0 3 7 6 

Dis tance 
st t o i n t e r -
r s w i t c h i n g 

- • 2 6 3 3 6 

•**!** 
- • * 7 J 6 7 

• 5 3 0 7 1 

- • * 8 8 5 5 

• 0 8 * 3 2 

- . 1 8 3 5 2 

- 2 . 6 3 1 2 5 < 

- 2 - 1 6 2 5 4 • 

• 5 3 3 1 5 

• 7 2 * 1 5 

- 1 . 8 2 0 3 0 • 

1 . 1 1 8 * 7 

1 « U 8 * 7 

1 . 0 7 3 8 3 

. 7 7 6 2 3 

1 - 0 2 9 1 9 

• 1 9 5 9 2 

- • 0 * 2 1 6 

- • 1 8 3 5 2 

> 0 0 2 * 8 

• 7 0 1 8 3 

. 3 6 7 3 * 

- • 4 5 1 3 6 

Number of Di s t ance D i s t ance 
r a i l w a y t o d i v - subd iv i s : 
coapan ie s i s i o n a l p o i n t 

- . 2 6 3 1 5 . 7 o < 0 S . 7 9 9 6 5 

. 3 1 8 2 3 

• 4 2 3 3 9 

• 5 6 9 1 * 

• 2 1 * 1 9 

• 8 7 5 1 3 

. 1 0 * 0 * 

• 2 . 0 3 1 7 8 

- 2 . 6 0 7 0 * 

. 8 7 5 1 3 

. 7 2 2 1 * 

• 2 . 2 8 2 6 9 

. 8 7 5 1 3 

. 8 7 5 1 3 

. 3 3 3 * 1 

. 5 2 0 1 8 

. 8 0 1 7 0 

- . 6 2 * 2 2 

- . 4 2 8 3 9 

• 2 8 1 5 1 

- • * 1 0 0 3 

• 1 8 3 5 9 

• 2 5 7 0 3 

- • 0 9 1 8 0 

- 1 . C 6 H 0 S 

- • 3 1 * 7 1 

. 7 6 / 0 5 

. 2 6 * 8 1 

- 1 . 8 2 1 * 5 

. 7 6 / 0 5 

. / 6 7 0 5 

. 7 6 7 0 5 

. 7 6 / 0 5 

. 2 8 * 1 2 

. 7 6 / 0 5 

. 7 6 7 0 5 

. 3 0 3 * * 

. 6 5 1 1 5 

- . 1 2 1 5 * 

. 5 3 5 2 5 

. 7 6 7 0 5 

- 2 . 4 5 8 9 1 

. 6 8 9 7 8 

-•75V>00 

- . 8 2 5 3 1 

• 7 9 9 6 5 

- 1 « 1 6 7 * 0 

• 3 5 * 9 2 

- . 4 4 9 0 0 

• 7 « 9 6 5 

- 2 . 2 9 6 3 2 

. 7 9 9 6 5 

• 7 9 9 6 5 

. 3 7 2 0 3 

• 7 9 9 6 5 

. 7 9 9 6 5 

. 3 8 9 1 3 

. 6 9 7 0 2 

. 0 1 2 8 3 

• 5 9 * 3 9 

• 7 9 3 6 5 

- 2 . C 5 6 8 5 

• 6 1 1 5 0 

• 5 * 3 u 8 

- 1 . 9 1 K 0 3 - 1 - 5 7 7 9 2 

- 1 . 1 8 3 9 8 - 1 . 2 7 0 0 3 

• 0 1 3 6 8 - • 3 2 9 2 7 

t o Di s t ance Dis t ance 
i o n a l t o p i g g y - t o p o r t 

back of e n t r y 

l - * 0 5 2 9 

• 6 2 5 1 * 

- 1 - 5 7 5 6 9 

- 1 - 3 0 * 6 9 

- 1 - 3 2 9 3 3 

- 1 - 2 2 2 5 7 

- l « l 9 7 9 3 

- . 3 3 5 6 7 

- 1 . 0 9 1 1 8 

• 6 0 0 5 1 

• * 0 3 * 2 

- • 3 3 5 6 7 

• 7 6 * 7 5 

• 5 6 7 6 6 

• 8 * 6 8 7 

1*1*250 

• 8 9 6 1 * 

1 . 4 0 5 2 9 

• 0 3 3 8 7 

- • 6 3 9 5 1 

- • 6 7 2 3 6 

l - * 0 5 2 9 

• 5 7 5 3 7 

- • 9 6 8 0 3 

•7 2 3 3 2 

- . 3 1 9 4 1 

- • 1 8 6 3 7 

• ' 2 3 3 ? 

• 3 0 1 1 0 

- l . * 5 ? 7 » 

. 7 2 3 3 2 

. 7 2 3 3 2 

. 7 2 3 3 ? 

. 7 2 3 3 2 

. 3 3 3 * 3 

- 2 . 7 1 9 * 0 

. 7 2 3 3 2 

. 3 3 3 5 5 

. 6 2 5 3 9 

- . 0 2 3 6 8 

. 5 2 8 * 5 

. 7 2 3 3 2 

- 1 . 9 8 8 * 3 

. 3 9 8 5 * 

• * 6 3 r O 

- 1 . 3 3 7 7 8 

- . 9 1 6 8 * 

• 7 2 3 3 2 

Nunber of 
q u a l i t y 

warehouses 

3 . 0 2 9 * 9 

- . 4 6 0 5 6 

• • * 6 0 5 o 

- • * 6 0 5 6 

- • * 6 0 3 6 

- • 4 6 0 5 6 

• 7 0 2 9 6 

- • * 6 0 5 a 

• 1 2 1 2 0 

• 1 2 1 2 3 

« . * o G 5 o 

- • * 6 0 5 6 

2 . 4 4 8 2 3 

- . 4 6 C 5 6 

- • 4 o 0 5 6 

- . 4 6 0 5 6 

- . 4 6 0 5 * 

1 . 8 6 6 * 7 

- . 4 6 0 3 5 

- « * 6 0 5 5 

- > * 6 0 5 5 

- • * 6 0 5 - 6 

- • * 6 0 5 6 

- . 4 6 0 5 5 

Kusber of 
r e n t a l 
f a c i l i t i e s 

• 3 1 * 3 1 

- . 7 1 3 5 1 

- • 3 3 3 3 1 

- • 3 3 5 3 1 

• 0 * 7 9 3 

- • 3 3 5 3 1 

1 . 5 8 3 7 3 

. 4 3 1 1 1 

- . / l * 5 1 

1 . 9 6 3 9 3 

1 . 9 6 3 9 3 

- . 7 1 8 5 1 

1 . 1 9 7 5 2 

- . 7 1 8 5 1 

- . 7 1 8 5 1 

- . 7 1 8 5 1 

- . 7 1 8 5 1 

1 . 9 e 3 9 3 

- . 7 1 3 5 1 

v_n 
- • 7 1 8 5 1 W 

- • 7 l S 5 l 

- • 7 1 S 5 1 

- • 7 1 S 5 1 

- . 3 3 5 3 1 
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Table 3.2 

RANKINGS OF CENTRES ACCORDING TO 
THEIR COMPOSITE INDEX VALUES 

Rankings Centre Index Value 

1 
2 
3 
4 

5 
6 
7 
3 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

Sudbury 
Thunder Bay 
S a u l t S t e . Marie 
North Bay 

Copper C l i f f 
S t u r g e o n F a l l s 
Cap reo l 
E s p a n o l a 
Kenora 
L i v e l y 

Dr yd en 
Hear s t 
Timmir.s 
B l ind River 
Cochrane 
H a i l e y b u r y 
K i r k l a n d Lake 
Kapuskas ing 
E l l i o t Lake 
Nev; L i s k e a r d 
F o r t F r a n c i s 
I r o q u o i s F a l l s 
Wawa 
G e r a l d t o n 

1.288 
1.154 

.960 

.502 

.321 

.176 

.169 

.093 

.080 

.014 

- . 1 4 0 
- . 1 7 3 
- . 1 3 8 
- . 2 6 8 
- . 2 9 5 
- . 3 2 3 
- . 3 3 3 
- . 3 6 3 
- . 3 6 2 
- . 3 6 6 
- . 3 9 3 
- . 4 3 4 
- . 4 6 3 
- . 6 4 5 
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Figure 3 shows the index va lues for the c e n t r e s . 

The f i r s t 10-ranking c e n t r e s (with the except ion of 

Kenora) are advantaged in terms of d i s t a n c e to Southern 

Ontario and the North-Eastern United S t a t e s marke t s . 

They are a l so s t r a t e g i c a l l y loca ted in terms of major 

highway and ra i lway r o u t e s . Sau l t S t e . Marie and Thunder 

Bay a l so boast dock f a c i l i t i e s , whi le Sudbury and North 

Bay are at the j u n c t i o n s of va r ious highways and 

r a i l w a y s . Copper Cl i f f , Sturgeon F a l l s , Lively and 

Capreol are a l so s u f f i c i e n t l y c lo se to the above c e n t r e s 

to take advantage of such f a c i l i t i e s . Espanola i s only 

32 mi les from docking f a c i l i t i e s and 46 mi les from a l l 

other major f a c i l i t i e s . 

Centres f a l l i n g below the mean are f a r t h e r removed 

from the major t r a n s p o r t a t i o n j u n c t i o n s and por t 

f a c i l i t i e s . I t i s i n t e r e s t i n g to note the g rada t ion with 

d i s t a n c e from North Bay to Haileybury (with an index 

value of - . 3 2 3 ) , to New Liskeard ( - . 3 5 6 ) , Kirkland Lake 

( - . 3 8 3 ) , and I roquois F a l l s ( - . 4 3 4 ) . The value r i s e s 

again for Tirnmins, Cochrane and Hears t , r e f l e c t i n g the 

b e t t e r r a i l s e r v i c e s . G e r a l d t o n ' s i s o l a t e d l o c a t i o n i s 

r e in fo rced by the c e n t r e ' s s t a t u s as number 24 on the 

l i s t . 

These f ind ings would tend to i n d i c a t e the lack of 

f a c i l i t i e s in i s o l a t e d c e n t r e s . Also, as one moves 

fa r ther away from the major j u n c t i o n s , t he q u a l i t y of 

s e r v i c e t ends to f a l l . 
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These rank ings could be grouped according to the 

breaking po in t s in the rank ings in order to show 

c a t e g o r i e s or c l a s s e s of p l a c e s . The t h r e e 

h i g h e s t - r a n k i n g c e n t r e s - namely, Sudbury, Thunder Day 

and Saul t S t e . Marie - f a l l near +1 s tandard dev ia t i on 

above the mean, and are obviously the f i r s t cho ices as 

c e n t r e s with high q u a l i t y t r a n s p o r t a t i o n s e r v i c e 

r a n k i n g s . Centres f a l l i n g below +1 s tandard d e v i a t i o n s 

but above the mean (0) inc lude North Bay, Copper Cl i f f , 

Sturgeon F a l l s , Capreol , Espanola, Kenora, and L ive ly . 

I t i s p o s s i b l e t h a t the rank ings of Copper Cl i f f , Lively 

and Capreol are due to the s p i l l - o f f of s e r v i c e s from 

Sudbury, a l though Capreol i s a s i g n i f i c a n t poin t on the 

ra i lway network. North Bay i s well known as a 

t r a n s p o r t a t i o n c e n t r e in Canada, as i t r e p r e s e n t s the 

junc t ion of r a i l r o a d s and highways for t rans-Canad a 

movements. I t i s i n t e r e s t i n g to note t h a t - d e s p i t e t h i s 

t r a n s p o r t a t i o n funct ion - North Bay i s well below the 

t h r e e high- ranking c e n t r e s . Espanola and Sturgeon F a l l s 

l i e on r o u t e s which connect the h igh- ranking c e n t r e s , 

and are c lo se enough to l a r g e r c e n t r e s to u t i l i z e 

i n t e r - s w i t c h i n g and piggyback f a c i l i t i e s without 

extended t r a n s i t t ime r e q u i r e m e n t s . One could con jec tu re 

t h a t Kenora 's i s o l a t i o n has forced the development of 

t r a n s p o r t a t i o n - r e l a t e d s e r v i c e s as suppor t systems to 

the c e n t r e ' s i n d u s t r y . The c e n t r e boas t s a f a i r l y l a r g e 

number of highway c a r r i e r t e r m i n a l s and l oca l head 
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o f f i c e s , as well as bonded warehouses, a i r p o r t and 

customs s e r v i c e s . Perhaps proximi ty to the I n t e r n a t i o n a l 

and Manitoba boundar ies have encouraged the development 

of h i g h - q u a l i t y t r a n s p o r t s e r v i c e s . Because of the 

d i s t a n c e f a c t o r s involved in Kenora and Dryder. 

i n v e n t o r i e s , one would hypothes ize t h a t both c e n t r e s 

would suffer from low q u a l i t y r a n k i n g s . 

The remainder of the c e n t r e s f a l l belov; the mean 

( 0 ) . I t would appear t h a t d i s t a n c e to such s e r v i c e s as 

seaway, a i r p o r t , warehousing, i n t e r s w i t c h i n g and other-

r a i l s e r v i c e s have hindered the q u a l i t y of t r a n s p o r t 

s e r v i c e s for the ma jo r i t y of these c e n t r e s . In the case 

of Gera ld ton , e n t r e p r e n e u r s would be faced with 

d i s t a n c e s of 157 miles to docking, a i r p o r t , warehousing, 

piggyback and customs s e r v i c e s . Rail f a c i l i t i e s for 

i n t e r s w i t c h i n g are 20 mi les from Gera ld ton , and the 

n e a r e s t s u b d i v i s i o n a l and d i v i s i o n a l po in t s are removed 

by 75 and 213 mi les r e s p e c t i v e l y . While some of the 

h ighe r - r ank ing c e n t r e s must a l so overcome long d i s t a n c e s 

for some s e r v i c e s ( e . g . : Thunder- Bay i s 124 miles from 

the n e a r e s t d i v i s i o n a l p o i n t , and 245 mi les from the 

n e a r e s t s u b d i v i s i o n a l p i n t ) , the o ther s e r v i c e s 

a v a i l a b l e a t the l a r g e r c e n t r e s appear to outweigh the 

d i s t a n c e d i s a d v a n t a g e s . For the i s o l a t e d c e n t r e s with 

few l o c a l s e r v i c e s , the d i s t a n c e s to s e r v i c e s accen tua t e 

low index v a l u e s . 
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One further use of the index would involve its 

application to several individual industrial activities. 

While the aggregate index provides ar. equal weighting 

for each surrogate, in reality various industries rely 

upon specific transportation inputs. By delimiting these 

various inputs, one can establish ar index which will 

enable the individual entrepreneur to assess the quality 

of service which his firm requires from various centres. 

This objective is dealt with in the following chapter. 



TESTS and APPLICATIONS 

Of The METHODOLOGY 

Chapter- Four 



60 

Once the indexing technique has been established 

and the final Quality of Transport Service Index values 

known, one can examine the indexing output in order to 

ascertain the following: a) its viability as a tool for 

the entrepreneur; b) the correlation between the index 

and the population of the urban centres; c) its 

applicability relative to other rating systems for 

service measurement; and d) its applicability to 

regional development planning and policies. 

4.1 INDUSTRIAL TRANSPORTATION REQUIREMENTS. 

The procedure for the d e r i v a t i o n of the 

g e n e r a l i z e d , aggregate " q u a l i t y of t r a n s p o r t s e r v i c e " 

index i s too time-consuming and complicated for the 

average i n d i v i d u a l en t repreneur who wishes to 

o b j e c t i v e l y analyze v a r i a t i o n s in such q u a l i t i e s among 

d i f f e r e n t c e n t r e s through the use of an index . The 

ent repreneur for any p a r t i c u l a r manufacturing indus t ry 

i s a l so concerned with only a l im i t ed number of the 26 

v a r i a b l e s which comprised the aggregate index v a l u e . 

The index va lues a l so may not be as c l o s e l y 

c o r r e l a t e d with popula t ion for l imi ted t r a n s p o r t a t i o n 

s e r v i c e s as with the aggregate value for these s e r v i c e s . 

For these r e a s o n s , t he index should be modified to allow 

ind iv idua l e n t r e p r e n e u r s to inc lude only those 

t r a n s p o r t a t i o n s e r v i c e s v/hich are r e l e v a n t to t h e i r 

bus iness a c t i v i t i e s . 
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All i n d u s t r i e s in Canada are c l a s s i f i e d under the 

Standard I n d u s t r i a l C l a s s i f i c a t i o n (SIC) according to 

the funct ion (manufac turer , who le sa l e r , r e t a i l e r , or 

s e rv i ce ) under which the i ndus t ry o p e r a t e s . All l i s t i n g s 

with the same SIC code number are in the same l i n e of 

b u s i n e s s : e g . , manufactuers of wood household f u r n i t u r e 

f a l l under c l a s s i f i c a t i o n 2511. The SIC code i s a 

government index used to i d e n t i f y bus ines s a c t i v i t y , 

with manufacturing l i s t e d from 2000 t o 3999. The f i r s t 

two d i g i t s of the f o u r - d i g i t number i d e n t i f y the major 

i ndus t ry group, the t h i r d d i g i t i d e n t i f i e s sub-groups 

wi thin the i n d u s t r y , and the four th d i g i t i d e n t i f i e s the 

s p e c i f i c product (Canada DBS., SIC Manual, 1960). 

While the SIC code c l a s s i f i e s a c t i v i t i e s according 

to p r i n c i p l e func t ion , i t does not fu r the r c a t e g o r i z e 

i n d u s t r i e s according to product c h a r a c t e r i s t i c s . For 

t h i s r e a son , the author has further subdivided 

i n d u s t r i e s according to the following product c r i t e r i a : 

Durable Non-Durable 

Bulk 

Mon-Bulk 

"Bulk" has been defined as "anything v/hich cannot 

be handled by a f o r k l i f t , but must be scooped or 

shovel led" (Deeley . June 24, 1976). "Durable" i s defined 
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by B a r r e t t as a consumer good which provides a flow of 

s e r v i c e over a period of t ime - gene ra l l y in excess of a 

s i n g l e y e a r " ( B a r r e t t , 1972, p . 125). 

In order to a s c e r t a i n the t r a n s p o r t a t i o n s e r v i c e s 

requi red by manufacturers within these c a t e g o r i e s , 

manufacturers l i s t e d in the Dun and Brads t r ee t 

Reference Book for the 24 c e n t r e s from the study area 

were ca t ego r i zed according to the bu lk /nonbulk , 

du rab le /nondurab le c r i t e r i a . The purpose was to a r r i v e 

at s eve ra l examples of s p e c i f i c i ndus t ry t r a n s p o r t a t i o n 

r equ i r emen t s . By a r r i v i n g at a l i s t of these 

requi rements of i nd iv idua l f i rms , the index can then be 

appl ied to those p a r t i c u l a r f i rms . In under taking t h i s 

s p e c i f i c index c a l c u l a t i o n , only those t r a n s p o r t a t i o n 

f a c i l i t i e s and s e r v i c e s r equ i red by t h a t p a r t i c u l a r firm 

would be cons ide red . Unfor tuna te ly , t he dependency of 

Northern Ontar io upon primary and e x t r a c t i v e a c t i v i t i e s , 

and the tendency toward s i n g l e - i n d u s t r y communities in 

the study area precluded the e s t ab l i shmen t of a sample 

r e p r e s e n t a t i v e of each of these four c a t e g o r i e s ( i . e . 

b u l k - d u r a b l e , non-bulk - d u r a b l e , bulk - non-durab le , 

non-bulk - non-durable) . In the case of a s i n g l e - i n d u s t r y 

town, the t r a n s p o r t a t i o n s e r v i c e s of ten have developed 

as a r e s u l t of the p a r t i c u l a r requi rements of t h a t one 

i n d u s t r y , r a t h e r than v ice v e r s a . For these r e a s o n s , the 

c l a s s i f i c a t i o n s could not be p roper ly r e p r e s e n t e d . In 

order to provide an i n d i c a t i o n of i n d i v i d u a l i ndus t ry 
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r e q u i r e m e n t s , t h e n , 15 i n d i v i d u a l i n d u s t r i e s o p e r a t i n g 

in Nor the rn O n t a r i o were s ampled , w i t h t h e o b j e c t i v e of 

c h o s i n g two examples for c a s e s t u d i e s which would app ly 

t h e index on a o n e - f i r m l e v e l . 

Case 1: Pu lp and Paper 

The f i r s t s p e c i f i c index d e r i v e d r e p r e s e n t s t h e 

t r a n s p o r t a t i o n n e e d s of t h e p u l p and paper i n d u s t r y . 

T h i s c a t e g o r y would f a l l under t h e b u l k - d u r a b l e 

c a t e g o r y . From t h e c o r r e s p o n d e n c e r e c e i v e d from two 

c o m p a n i e s , i t was e v i d e n t t h a t t h e t r a n s p o r t a t i o n 

f a c i l i t i e s u t i l i z e d by t h i s a c t i v i t y i n c l u d e d the 

f o l l o w i n g l i s t of v a r i a b l e s from t h e o r i g i n a l m a t r i x : 

1I0A(Number of C l a s s "A" c a r r i e r s ) , NOX (Number of C l a s s 

"X" c a r r i e r s ) , NOQX (Number of Quebec-Mar i t ime 

c a r r i e r s ) , NOW (Number of Western c a r r i e r s ) , NAR (Number 

of A R o u t e s ) , DRRI ( D i s t a n c e t o t h e N e a r e s t 

I n t e r s w i t c h i n g F a c i l i t i e s ) , NORRC (Number of R a i l r o a d 

companies s e r v i c i n g t h e c e n t r e ) , DTDP ( D i s t a n c e t o 

N e a r e s t D i v i s i o n a l P o i n t ) , DTSDP ( D i s t a n c e t o N e a r e s t 

S u b d i v i s i o n a l P o i n t ) , DTDS( D i s t a n c e t o N e a r e s t 

Dock-on-Seaway F a c i l i t i e s ) . The same p r o c e d u r e was 

fo l lowed for t h i s example as t h e g e n e r a l a g g r e g a t e 

i n d e x , w i t h t h e e x c e p t i o n t h a t t h e o t h e r 16 v a r i a b l e s 

were e l i m i n a t e d . The Z - s c o r e s for t h e 24 x 10 m a t r i x 

were ave raged t o a r r i v e a t t h e f i n a l " q u a l i t y of 

t r a n s p o r t s e r v i c e " for t h e p u l p and paper company. The 

index v a l u e s a r e l i s t e d in Table 4 : 1 . 



Table 4.1 

PULP AND PAPER INDUSTRY INDEX VALUES 

Centre Index Values 

S a u l t S t e . Marie 
Sudbury 
Nor th Bay 
Thunder Bay 
Copper C l i f f 
L i v e l y 
Capreo l 
G e r a l d t o n 
E s p a n o l a 
H e a r s t 
S t u r g e o n F a l l s 
Kenora 
B l ind River 
Cochrane 
W a wa 
E l l i o t Lake 
I r o q u o i s F a l l s 
Kapuskas ing 
Nev/ L i s k e a r d 
H a i l e y b u r y 
Dr yd en 
F o r t F r a n c i s 
K i r k l a n d Lake 
Timmins 

1.279 
1.250 
1.050 

.760 

.656 

.176 

.076 

.005 
• 003 

- . 0 5 8 
- . 0 3 5 
- . 1 9 0 
- . 2 0 0 
- . 2 2 0 
- . 2 2 6 
- . 3 1 4 
- . 3 1 8 
- . 3 7 3 
- . 4 2 4 
- . 4 6 3 
- . 5 1 5 
- . 5 7 0 
- . 5 7 1 
- . 7 3 4 
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The centres which presently boast pulp and paper 

operations of the two companies are Thunder Bay, 

Iroquois Falls, Sturgeon Falls, Sault Ste Marie and 

Kapuskasing, which are ranked as follows by the index: 

Sault Ste. Marie (1st), Thunder Bay (4th), Sturgeon 

Falls (11th), Iroquois Falls (17th), Kapuskasing (18th). 

One can see that the rankings of the centres which 

boast pulp and paper are varied. This would tend to 

support the contention that transportation is, in 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 index values and 

actual plant locations for the pulp and paper firms, one 

must not dismiss quality of transport service as ar. 

input into industrial location decisions, for the 

importance of inputs varies not only among industries, 

but also among firms. 
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Case 2: A Rubber and P l a s t i c s Firm 

The second c a s e s t u d y i s conduc t ed on t h e b a s i s of 

i n f o r m a t i o n p rov ided by a rubber and p l a s t i c s f i r m . The 

r e q u i r e m e n t s s p e c i f i e d by t h e f i rm i n c l u d e d t h e 

f o l l o w i n g : C l a s s "A" highv/ay c a r r i e r s , C l a s s "C" 

c a r r i e r s , l o c a l highway c a r r i e r head o f f i c e s , l o c a l 

bonded warehous ing f a c i l i t i e s , Quebec -Mar i t ime c a r r i e r s , 

Western c a r r i e r s . These s i x v a r i a b l e s were t h e n a n a l y z e d 

a c c o r d i n g to t h e methodology d e r i v e d above , wi th t h e 

a d d i t i o n of " D i s t a n c e t o t h e N e a r e s t Bonded Warehouse" 

as t h e s e v e n t h v a r i a b l e . Th i s v a r i a b l e was i n t r o d u c e d to 

t h e o r i g i n a l s i x in o r d e r to p r o v i d e a b e t t e r i n d i c a t i o n 

of t h e r e l a t i v e s t a t u s of warehous ing a t each c e n t r e . 

The Z - s c o r e s d e r i v e d for t h e m a t r i x were t h e n indexed 

and t h e f i n a l r a n k i n g s o f t h e 24 c e n t r e s d e r i v e d ( s e e 

Tab le 4 : 2 ) . Again , t h e t h r e e l a r g e s t c e n t r e s ranked 

h i g h e s t in t e r m s of t h e q u a l i t y o f f r e i g h t 

t r a n s p o r t a t i o n s e r v i c e s r e q u i r e d for t h i s p a r t i c u l a r 

f i r m . 

Tab le 4 : 2 l i s t s t h e v a r i a t i o n s in r a n k i n g s which 

occur be tween t h e g e n e r a l index for t h e c e n t r e s and t h e 

Rubber and P l a s t i c s I n d e x . One cou ld c o n c l u d e , from 

c u r s o r y i n s p e c t i o n of t h e i n d i c e s , t h a t t h e r e a r e no 

major d i s p a r i t i e s betv/een t h e r a n k i n g s of t h e g e n e r a l 

index and t h e "Rubbers and P l a s t i c s " i n d e x . Given o n l y 

t h e q u a l i t y o f t r a n s p o r t s e r v i c e s a s an i n p u t i n t o t h e 

l o c a t i o n a l d e c i s i o n - m a k i n g p r o c e s s of such a p l a n t , one 
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Table 4.2 

A COMPARISON OF THE RUBBER AND PLAvSTICS INDUSTRY 
INDEX RANKINGS AND THE GENERAL "QUALITY OF TRANSPORT 

SERVICE" INDEX RANKINGS. 

City 

Sudbury 
Thunder Bay 
Sault Ste. Mar: 
North Bay 
Copper Cliff 
Sturgeon Falls 
Capreol 
Espanola 
Kenora 
Lively 
Dryd en 
Hearst 
Timmins 
Blind River 
Cochrane 
Haileybury 
Kirkland Lake 
Kapuskasing 
Elliot Lake 
Nev/ Liskeard 
Fort Francis 
Iroquois Falls 
Wawa 
Geraldton 

General Index 

1.288 
1.15 4 

.960 

.502 

.321 

.176 

.169 

.098 

.030 

.014 
- . 140 
- . 1 7 3 
- . 183 
- . 2 6 3 
- . 2 9 5 
- . 3 2 3 
- . 3 3 3 
- . 3 6 2 
- . 3 6 2 
- . 3 6 6 
- . 3 9 3 
- . 4 3 4 
- . 4 6 3 
- . 6 4 5 

Rubber and d Plastics 

1 .216 
1.438 
1.561 
.401 
.352 
. 114 
.034 
. 126 
.720 
.208 
.091 

-.253 
-. 105 
-. 129 
-.424 
-.516 
-.504 
-.434 
-.373 
-.577 
-.676 
-.474 
-.610 
-.397 
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would c o n c l u d e t h a t S a u l t S t e . Marie i s t h e optimum 

l o c a t i o n for t h a t f i r m . 

4 . 2 POPULATION/INDEX CORRELATION TESTS. 

One co.ninor.l y - u t i l i z e d c r i t e r i o n for c l a s s i f y i n g 

and/or r a t i n * urban c e n t r e s i s o o p u l a t i o n . P o p u l a t i o n 

f i g u r e s a r e r e d d i l y a v a i l a b l e for us-0 by t h e 

e n t r e p r e n e u r . A c o r r e l a t i o n t e s t i n g which would a c c e p t 

t h e n u l l h y p o t h e s i s t h a t " t h e r e i s no s i g n i f i c a n t 

d i f f e r e n c e betv/een r a n k i n g s of o o p u l a t i o n and q u a l i t y of 

t r a n s p o r t s e r v i c e " v/ould a l s o a l l o w t h ° e n t r e p r e n e u r to 

make c o n c l u s i o n s abou t t r a n s p o r t a t i o n q u a l i t y o n l y or. 

t h e b a s i s of p o p u l a t i o n f i g u r e s . T h i s would p r e c l u d e a 

g r e a t d e a l of u n n e c e s s a r y r e s e a r c h i n t o such a l t e r n a t i v e 

r ^ t i n g cr i t e r i a . 

The t e c h n i q u e chosen for m e a s u r i n g t h e c o r r e l a t i o n 

bv3tweer. p o p u l a t i o n and t h e q u a l i t y o f t r a n s p o r t a t i o n 

s e r v i c e index was t h e S p e a r m a n ' s Rank-Orde r . Th i s 

p r o c e d u r e i s n o n - p a r a m e t r i c t e s t and r e q u i r e s t h e use of 

r a n k i n g s , r a t h e r t han a b s o l u t e v a l u e s o f v a r i a b l e s ( s e e 

Tab le 4 : 3 for p o p u l a t i o n and Index v a l u e s ) . The two 

h y p o t h e s e s a r e a s f o l l o w s : Ho: t h e r e i s no s i g n i f i c a n t 

a s s o c i a t i o n d = 0 ) between t h e r a n k i n g s o f p o p u l a t i o n and 

t h e q u a l i t y o f t r a n s p o r t s e r v i c e for t h e 24 c e n t r e s . 

H i : There i s no s i g n i f i c a n t d i f f e r e n c e be tween t h e 

r a n k i n g s of p o p u l a t i o n and t h e q u a l i t y o f t r a n s p o r t 
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Table 

POPULATION and FIDE 

C i t y/ To wn 

Thunder Bay 
Sudbury 
Sault Ste. Marie 
North Bay 
Timmins 
Kirkland Lake 
Kapuskasing 
Kenora 
Fort Francis 
Elliot Lake 
Iroquois Falls 
Dryden 
Sturgeon Falls 
Espanola 
New Liskeard 
Haileybury 
Cochrane 
Wawa 
Copper Cliff 
Hearst 
Capreol 
Blind River 
Geraldton 
Lively 

VALUES COMPARED 

pulation Index Value 

103 
90 
80 
49 
23 
14 
12 
10 
9 
9 
7 
6 
5 
6 
5 
5 
4 
4 
4 
3 
3 
3 
3 
3 

411 
535 
332 
187 
542 
918 
820 
952 
947 
093 
271 
939 
662 
045 
433 
280 
965 
874 
089 
501 
470 
450 
178 
000 

1. 154 
1 .238 
.960 
.582 

-.188 
-.333 
-.362 
.080 

-.393 
-.362 
-.434 
-. 140 
. 176 
.098 

-.366 
-.323 
-.295 
-.458 
.321 

-.173 
.169 

-.263 
-.645 
.014 
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s e r v i c e fo r t h e 24 u rban c e n t r e s . With a l e v e l of 

a c c e p t a n c e atfl*l = . 0 5 , and df= 2 4 - 1 = 2 3 , t h e p r o b a b i l i t y 

v a l u e of such an o c c u r a n c e under t h e n u l l h y p o t h e s i s 

s t a t e d was .338 (Snedecor , p . 1 7 4 ) . The a c t u a l v a l u e 

d e r i v e d from t h e t e s t was . 3 4 0 0 . Because t h e a c c e p t e d 

s i g n i f i c a n c e l e v e l i s . 9 5 , t h e c o n c l u s i o n one must draw 

i s a c c e p t a n c e of t h e n u l l h y p o t h e s i s ( i . e . r = 0 ) . In 

o t h e r w o r d s , t h e a s s o c i a t i o n i s s t r i c t l y due t o c h a n c e . 

There i s t h e r e f o r e a d i f f e r e n c e be tween t h e r a n k i n g s of 

p o p u l a t i o n and t h e q u a l i t y o f t r a n s p o r t a t i o n i n d e x . One 

can a l s o see from t h e .3400 c o e f f i c i e n t v a l u e t h a t t h e 

d i r e c t i o n of t h e r e l a t i o n s h i p i s p o s i t i v e ; hov/ever , t h e 

r e l a t i o n s h i p i s n o t s t r o n g enough be tween t h e two 

r a n k i n g s t o be s i g n i f i c a n t . 

T h i s f i n d i n g would t end t o i n d i c a t e t h e i n a d e q u a c y 

o f p o p u l a t i o n a s an i n d i c a t o r of q u a l i t y o f t r a n s p o r t 

s e r v i c e . 

4 . 3 GUTTMAH-SCALE ANALYSIS. 

A second means o f t e s t i n g t h e u s e f u l n e s s o f t h e 

i n d e x i n g t e c h n i q u e i n v o l v e s a compar i son of t h e index to 

a l t e r n a t i v e measurement t e c h n i q u e s . Accord ing t o Mulder 

(1976) t h e most d e s i r a b l e t e c h n i q u e for use in e m p i r i c a l 

s t u d i e s in t r a n s p o r t a t i o n s e r v i c e e v a l u a t i o n i s 

" S c a l l o g r a m A n a l y s i s " or t h e G u t t m a n - S c a l e A n a l y s i s (N. 

Mulde r , Canadian T r a n s p o r t Commiss ion, May 1 9 7 6 ) . 
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" 'Gut tman-Scale Ana lys i s ' i s a means of analyzing 

the under lying opera t ing c h a r a c t e r i s t i c s of t h r ee or 

more i tems in order to determine i f t h e i r 

i n t e r r e l a t i o n s h i p s met tv/o spec i a l p r o p e r t i e s t h a t 

define an accep tab le Guttman sca le - un id imens iona l i t y 

and cumulat iveness ," where " . . . Unidimensional ( means) the 

component i tems must a l l measure movement towards or 

away from the same s i n g l e under ly ing o b j e c t . . . 

cumulat ive s ca l e impl ies t h a t the component i tems car. be 

ordered by degree of d i f f i c u l t y and t h a t r esponden ts v/ho 

r e p l y p o s i t i v e l y to a d i f f i c u l t item wi l l a lso r e p l y 

p o s i t i v e l y to l e s s d i f f i c u l t i tems and v ice versa" (Nie 

et a l . 1975. p . 529) . 

Each item in the Guttman Scale must a l so be 

o r d i n a l , or d i v i s i b l e in to two p o r t i o n s - yes or no. The 

Guttman s c a l e for the 24 x 27 matrix of the cases and 

v a r i a b l e s i s l i s t e d in Table 4 : 4 . 

Unfor tuna te ly , the second p r e r e q u i s i t e for Guttman 

sca l ing r e q u i r e s the capac i t y of the da ta for o rder ing 

from the most d i f f i c u l t to the l e a s t d i f f i c u l t . The 

purpose of t h i s o rder ing i s to assume t h a t a p o s i t i v e 

response for a more d i f f i c u l t problem has been 

accompanied by a p o s i t i v e response to a l l l e s s d i f f i c u l t 

problems. This i s d i f f i c u l t to apply t o the da ta s e t 

for the q u a l i t y of t r a n s p o r t s e r v i c e index , as one 

cannot a c c u r a t e l y rank s e r v i c e s with the unders tanding 

t h a t one s e r v i c e w i l l e x i s t , and t h e r e f o r e , some other 
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s e r v i c e must e x i s t . Guttman s c a l i n g would a l s o r e q u i r e 

a l a r g e number of a d d i t i o n a l c a t e g o r i e s in o r d e r to 

c a p t u r e t h e i n f o r m a t i o n a v a i l a b l e wi th t h e i n d e x . Such 

c a t e g o r i e s would i n c l u d e t h e f o l l o w i n g : "1 t o 5 C l a s s 

' A ' c a r r i e r s " , "6 t o 10 C l a s s ' A ' c a r r i e r s " , "11 t o 20 

C l a s s ' A ' c a r r i e r s " , "1 t o 5 C l a s s ' C ' c a r r i e r s " , "6 t o 

10 C l a s s ' C ' c a r r i e r s " , e t c . While Guttman s c a l i n g i s 

v a l u a b l e for d ichotornous d a t a , such dummy v a r i a b l e s a r e 

used i f t h e r e a r e no a l t e r n a t i v e s . As s u c h , i t 

r e p r e s e n t s t h e minimum in m e a s u r a b l e q u a l i t a t i v e d a t a . 

While some r a n k i n g s cou ld be assumed and h y p o t h e s i z e d , 

such a s s u m p t i o n s would r e q u i r e e x t e n s i v e t e s t i n g for 

ver i f i c a t i o n . 

I t i s i m p e r a t i v e t h a t t h e i n a d e q u a c i e s of such an 

an a n a l y s i s be r e a l i z e d wi th r e s p e c t t o any e v a l u a t i o n 

of q u a l i t y o f t r a n s p o r t s e r v i c e . There i s a movement 

w i t h i n government t o u t i l i z e Guttman S c a l i n g as a 

t e c h n i q u e for t h e e v a l u a t i o n of q u a l i t y of 

t r a n s p o r t a t i o n s e r v i c e s in Canada, w i th t h e purpose of 

a p p l y i n g r e s u l t s t o r e g i o n a l i n f r a s t r u c t u r e deve lopmen t 

p l a n n i n g and p o l i c y - f o r m u l a t i o n . The i n a d e q u a c i e s of t h e 

p r o c e d u r e s a r e q u i t e e v i d e n t - p a r t i c u l a r i l y i f t h e 

d e g r e e of d i f f e r e n c e s betv/een c e n t r e s i s o f i m p o r t a n c e . 

Because of t h e i n c o m p a t i b i l i t y of s c a l i n g t o o l s 

w i t h a s s e s s m e n t of r e l a t i v e q u a l i t i e s o f t r a n s p o r t a t i o n 

s e r v i c e s , and t h e a p p l i c a b i l i t y o f i n d i c e s to 
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infrastructure evaluation, some discussion of the 

research findings in relation to the quality of 

transportation services in northern Ontario is of value 

at this point. 

4,4 APPLICATIONS TO REGIONAL DEVELOPMENT 

Table 3:2 provides a l i s t i n g of the genera l index 

va lues for the 24 c e n t r e s in the study a r e a . Of these 24 

c e n t r e s , t he most advantaged in terms of " q u a l i t y of 

t r a n s p o r t s e r v i c e " i s Sudbury, with a r a t i n g of +1.233 

standard d e v i a t i o n s above the mean for the t o t a l study 

a r e a . The va lues range from 1.233 for Sudbury to - . 645 

for Gera ld ton . Such f ind ings have some a d d i t i o n a l value 

in r e s p e c t to t h e i r r e g i o n a l development i m p l i c a t i o n s 

(see f igure 3 ) . 

The Northern Ontar io region has rece ived a g rea t 

deal of a t t e n t i o n l a t e l y with r e s p e c t to i t s 

"comparat ive d i sadvan tage" (Department of Treasury , 

Economics and I n t e r - Governmental Af fa i r s (TEIGO 1975, 

Min is t ry of T ranspor t a t i on and Communications 1976), and 

development s t r a t e g i e s to a l l e v i a t e the problems which 

r e s u l t from t h i s comparat ive d i sadvan tage have been 

proposed. The Minis t ry of T ranspor t a t i on and 

Co.mmunications has at tempted to o u t l i n e the problem of 

f r e i g h t t r a n s p o r t a t i o n facing nor thern e n t r e p r e n e u r s , 

and has suggested some p o s s i b l e s o l u t i o n s to the 
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problems in Executive Summary: An I n v e s t i g a t i o n of 

F re igh t Rates and Related Problems - Northern Ontario 

(Min is t ry of T ranspor t a t ion and Communications, 19 7 6) . 

The r e p o r t i s an a t tempt to i d e n t i f y the components of 

t r a n s p o r t a t i o n which provide unnecessary o b s t a c l e s to 

the most e f f i c i e n t and economical movement of goods to 

and from Northern O n t a r i o . The r e p o r t i s a l so 

e x c l u s i v e l y concerned with r a t e s and d i s t a n c e v a r i a b l e s , 

a l though the prov is ion of piggyback as a s e r v i c e i s 

suggested at one p o i n t . The f i n a l recommendation a l so 

s t a t e s t h a t "The Federal Government should a l so provide 

the needed funds for Northern O n t a r i o ' s p o r t / r a i l 

i n f r a s t r u c t u r e , the reby enabl ing Northern Ontar io 

i n d u s t r y g rea te r access to the low-cost Great Lakes 

sys tem"(Minis t ry of T ranspor t a t i on and Communications, 

March 1976, p . 2 1 ) . This a l l u d e s to the need for 

improved s e r v i c e s and f a c i l i t i e s g e n e r a l l y wi th in 

Northern On ta r i o , but does not fur th?r speci fy a reas 

r e q u i r i n g spec i a l funding. 

The Minis t ry of Treasury , Economics and 

In te r -governmenta l Af fa i r s has a l so r e c e n t l y r e l e a s e d 

some wor k or. Northern Ontar io through the Design, for 

Development, Nor theas tern Ontar io Regional S t r a t egy 

Study (1975) . The study s p e c i f i e s t h a t " the s t r a t e g y 

should not be viewed p r i m a r i l y as a package of nev/ 

programs, but r a t h e r as a guide to more e f f e c t i v e 

management of fu tu re p r o v i n c i a l expend i tu res in the 
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N o r t h e a s t , in o r d e r to a c h i e v e d e f i n i t e o b j e c t i v e s 

b e n e f i c i a l t o t h e p e o p l e of t h e r e g i o n a l and the 

p r o v i n c e " (TEIG1, 1975. p . x ) . The t h r e e s t r a t e g i e s a r e 

" e c o n o m i c " , " s o c i a l " , and" s p a t i a l " v/ith t h e d i s c u s s i o n 

of s p a t i a l t o u c h i n g upon s e v e r a l i s s u e s in 

t r a n s p o r t a t i o n . Whi le t h e s o c i a l s t r a t e g y r e c o g n i z e s t h e 

need for m i n i m i z a t i o n of c o s t s and t h e e f f e c t s of 

d i s t a n c e , t h e s p a t i a l s t r a t e g y l i s t s t h r e e g o a l s under 

t h e " u r b a n sys tem" s u b c a t e g o r y : a) more e f f i c i e n t use of 

e x i s t i n g i n f r a s t r u c t u r e and s e r v i c e s ; b) an e q u i t a b l e 

d i s t r i b u t i o n of economic and s o c i a l o p p o r t u n i t i e s , and 

c) a r a t i o n a l l o c a t i o n of a d d i t i o n a l deve lopment 

(TEIGA, 1975. p . x i x ) . Recommendations c o n c e r n i n g 

m a n u f a c t u r i n g i n c l u d e t h e s u g g e s t i o n t h a t t h e Nor the rn 

O n t a r i o Development C o r p o r a t i o n should " c o n s i d e r 

p r o v i d i n g funds to t h e s e r v i c e s e c t o r s which a r e no t 

c u r r e n t l y e l i g i b l e under i t s program ( M i n i s t r y o f 

T r e a s u r y , Economics and I n t e r - G o v e r n m e n t a l A f f a i r s , 

1975, p . x i v ) , and t h a t " t h e P r o v i n c e , i n c o - o p e r a t i o n 

wi th t h e f e d e r a l g o v e r n m e n t , shou ld r e v i e w t r u c k i n g and 

r a i l f r e i g h t r a t e s and a r r a n g e m e n t s a f f e c t i n g t h e 

r e g i o n a l and Nor the rn O n t a r i o g e n e r a l l y " (TEIGA. 1975. 

p . xv) . 

The r e p o r t goes f u r t h e r , and s u g g e s t s t h a t 

deve lopment and m a n u f a c t u r i n g should be encouraged in 

s e l e c t e d c e n t r e s . "The p r i o r i t i e s in t e r m s of p r o v i d i n g 

a d d i t i o n a l e c o n o n i c deve lopmen t a s s i s t a n c e should go to 
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the four subregional c e n t r e s : North Bay, Saul t S t e . 

Marie, Sudbury, and Timmins. The prov is ion of a d d i t i o n a l 

economic development a s s i s t a n c e to the r e g i o n ' s area 

s e r v i c e c e n t r e s should be of a somewhat lower 

p r i o r i t y . . . t h e area s e r v i c e c e n t r e s are Kapuskasing, 

Kirkland Lake, Tri-Town (Coba l t , Hai leybury, New 

L i s k e a r d ) . Third p r i o r i t y for economic development 

a s s i s t a n c e should be given to l oca l s e r v i c e c e n t r e s : 

E l l i o t Lake, Blind River , Wawa, Hears t , Cochrane, 

Espanola , Sturgeon F a l l s , I roquo i s F a l l s . The same order 

of p r i o r i t i e s should be used to s t r u c t u r e the provis ion 

of p r o v i n c i a l government s e r v i c e s in the reg ion" (TEIGA. 

1975. p . x i x ) . The r e p o r t d i s c u s s e s p ro jec ted 

popula t ion changes , and sugges ts t h a t "Since l i t t l e 

a l t e r a t i o n of p r e sen t growth t r e n d s i s appa ren t , no 

change in growth emphasis would be expected between the 

va r ious urban c e n t r e s " (TEIGA, 1975, p . 2 4 ) . "The 

s e r v i c e sec tor would probably grov/ p r o p o r t i o n a t e l y more 

s t ronger than other s e c t o r s of the economy" (TEIGA, 

1975, p . 2 9 ) . The s ta tements concerning t r a n s p o r t a t i o n 

s e r v i c e s per s e , are r a t h e r u n c l e a r : "For the most 

p a r t , the t r a n s p o r t a t i o n requi rements of bus ine s se s or 

i n d u s t r i e s in the Northeast are adequate ly met by the 

e x i s t i n g i n f r a s t r u c t u r e and l e v e l s of s e r v i c e . There 

a r e , however, some h igh -cos t elements in the system, 

p a r t i c u l a r i l y in the movement of f r e i g h t . T ranspor t a t ion 

u se r s in the region do not have access to a fu l l range 
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of r a t e s and s e r v i c e s " , " . . . t h e moderately increased 

r a t e of growth i s expected to place some a d d i t i o n a l 

p re s su re on the region ' s i n f r a s t r u c t u r e , environment 

and s e r v i c e s . However, t h i s p ressu re w i l l be of 

manageable p r o p o r t i o n " . (TEIGA. 1975. p . 34 ) . 

One can surmise from the above q u o t a t i o n s t h a t the 

Minis t ry f e e l s t h a t development should occur in the four 

l a r g e s t c e n t r e s , as such development would " r e i n f o r c e 

t h e i r r o l e in providing s p e c i a l i z e d s e r v i c e s for the 

region" (TEIGA. 1975. p . 3 4 ) . Hov/ever, the r e p o r t a l so 

s t a t e s t h a t " the increased growth among smaller c e n t r e s 

would b e t t e r enable them to support c e r t a i n a d d i t i o n a l 

s e r v i c e s " (TEIGA. 1975. p . 34 ) . While a l l of t h i s 

d i scuss ion touches upon the a v a i l a b i l i t y of s e r v i c e s and 

i n f r a s t r u c t u r e , and a s p e c i f i c l i s t i n g of c e n t r e s and 

p r i o r i t i e s i s g iven , t h e r e i s no s p e c i f i c d i s cus s ion of 

the p resen t s t a t u s of s e r v i c e s at these va r ious 

c e n t r e s , except ing the s ta tement t h a t 

" . . i n c r e a s e d . . . g r o w t h . . . p r e s s u r e s (on the t r a n s p o r t a t i o n 

i n f r a s t r u c t u r e ) wi l l be of manageable p ropo r t i ons" ( p . 

34 ) . 

Upon comparing the p r i o r i t i e s and the rankings of 

these c e n t r e s according to the index (as l i s t e d in t a b l e 

4 : 5 ) , one can a r r i v e at some i n t e r e s t i n g c o n c l u s i o n s : 

V/hile the f i r s t t h r e e c e n t r e s are equa l ly ranked for 

both l i s t s , the remainder of the c e n t r e s d i f f e r in t h e i r 

r ank ings between the l i s t s . This sugges t s t h a t the 
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Table 4:5 

CENTRE RANKINGS ACCORDING TO THE NORTHEASTER?! DEVELOPMENT 
REPORT AND THE "QUALITY OF TRANSPORT SERVICE" 

INDEX 

Northeastern Report Rankings Index Rankings 

Subregional Centres 

1 North Bay Sudbury 
2 Sault Ste. Marie Sault Ste. Marie 
3 Sudbury North Bay 
4 Timmins Sturgeon Falls 

Area S e r v i c e C e n t r e s 
5 Kapuskasing Espanola 
6 Kirkland Lake Hearst 
7 Haileybury Timmins 
3 New Liskeard Blind River 

Local Service Centres 
9 Elliot Lake Cochrane 
10 Blind River Haileybury 
11 Wawa Kirkland Lake 
12 Hearst Kapuskasing 
13 Cochrane Elliot Lake 
14 Espanola Nev/ Liskeard 
15 Sturgeon Falls Iroquois Falls 
16 Iroquois Falls Wawa 

Source: TEIGA 1975. p. 33. 
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quality of freight transport service for all of the area 

service centres is not better in all of the local 

service centres. Given the objective of efficient use of 

existing infrastructure and services, the following 

three prerequisites to this efficient use must be 

realized: "1) the required infrastructure 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 

expanded at the least additional cost"(TEIGA.1975. p. 

60). If area service centres are preferred as 

development sites over local service centres, then 

either a) the quality of transport services and 

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 need for a more thorough analysis of 

the services and facilities - including transportation -

which exist, particularily since table 4:5 illustrates 

the incompatibility of the priorities of the Ministry 

and the current infrastructures. Only by inventorying 

and analyzing the facilities and services can one 

objectively rank centres on the basis of their 

capabilities for supporting increased economic activity. 
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By using such an index, one can both inventory and 

evaluate the relative quality of transportation service, 

and then draw conclusions concerning planning 

requirements and policies. inventory and evaluate the 

relative quality of transportation service, and then 

draw conclusions concerning planning requirements and 

policies, cumulativeness"(Nie et al. 1970. p. 18). 



CONCLUSIONS AND FUTURE RESEARCH GUIDELINES 

Chapter Five 
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5.1 CONCLUSIONS. 

This r e s e a r c h c o n s t i t u t e s an a t tempt to quant i fy a 

q u a l i t a t i v e input in to the i n d u s t r i a l decis ion-making 

p r o c e s s . There are undoubtedly problems with such an 

approach: t h i s i s p a r t i c u l a r i l y t r u e in the case of 

the choice of su r roga t e measures for those 

c h a r a c t e r i s t i c s of f r e i g h t t r a n s p o r t s e r v i c e which 

in f luence the " q u a l i t y " of t h i s s e r v i c e . I t i s extremely 

d i f f i c u l t to measure the cons i s t ency and r e l i a b i l i t y of 

any i n d i v i d u a l c a r r i e r , much l e s s a mode. I t i s much 

more d i f f i c u l t to provide any i n d i c a t i o n of an aggregate 

q u a l i t y of t r a n s p o r t s e r v i c e . I t must be remembered 

t h a t s u r r o g a t e s provide " i n d i c a t i o n s " only , and as such 

do not r e p r e s e n t the ac tua l measures of q u a l i t y i t s e l f . 

If some s ta tement could be made concerning the 

t r a n s p o r t a t i o n c o r p o r a t i o n ' s ranking in the prov is ion of 

h i g h - q u a l i t y t r a n s p o r t s e r v i c e , the problem would s t i l l 

remain concerning v a r i a t i o n s in the q u a l i t y of s e r v i c e s 

provided by t he se companies between va r ious c e n t r e s . As 

some companies provide a n c i l l i a r y s e r v i c e s to customers 

(such as c la ims depar tments and r a t e c l a s s i f i c a t i o n 

s e r v i c e s ) , i t i s impossible to measure the v a r i a t i o n s 

between companies. "Qua l i ty of t r a n s p o r t s e r v i c e " a lso 

invo lves such t h i n g s as r a t e n e g o t i a t i o n s , damage 

problems, claim m a t t e r s , t r a c i n g of sh ipments , and 
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checking of f r e i g h t accounts v/hich vary not only by mode 

but a l so from company to company. To inco rpora t e these 

i n d i c a t o r s would involve an assessment of i n t e r n a l 

q u a l i t a t i v e v a r i a t i o n s among s e r v i c i n g companies. 

"Consis tency" of s e r v i c e i s a l so another very 

d i f f i c u l t v a r i a b l e to measure . To do so would r e q u i r e 

in t e rv iews with customers for each c a r r i e r , and these 

va lues would again vary with commodity, s i ze of 

consignee and/or consignor and c a r r i e r , and would 

provide only a s t a t i c p i c t u r e of the " q u a l i t y of 

t r a n s p o r t s e r v i c e " a v a i l a b l e . 

As in any r e s e a r c h v/hich a t tempts to quant i fy 

q u a l i t a t i v e d a t a , the omission of va luab le i npu t s can 

seve r ly a l t e r the f i n a l v a l u e s . Other v a r i a b l e s which 

could poss ib ly be incorpora ted in to the data matrix 

inc lude v a r i a t i o n s in road q u a l i t i e s between 

l o c a l / c o u n t y / r e g i o n a l road sys tems. However, the 

Sudbury region i s the only area within the study area 

which boas t s a co -o rd ina ted road network and any 

inventory of road q u a l i t i e s . All other non- reg iona l 

roads vary in q u a l i t y and j u r i s d i c t i o n from township to 

township . 

One poin t v/orthy of fu r the r d i s cus s ion concerning 

the choice of s u r r o g a t e s r e l a t e s to the a l t e r n a t i v e 

c r i t e r i a for such c h o i c e s . One such c r i t e r i o n i s the SIC 

code, which d i s t i n g u i s h e s between va r ious t r a n s p o r t a t i o n 

s e r v i c e s wi thin a c e n t r e . However, t h i s c l a s s i f i ca t i on of 
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t r a n s p o r t a t i o n s e r v i c e s i s f a r t oo g e n e r a l i z e d for t he 

p u r p o s e s of t h i s p a p e r , a s i t d o e s n o t l i s t such 

f a c i l i t i e s a s i n t e r s w i t c h i n g , d i v i s i o n a l p o i n t s , "A" as 

opposed t o "C" l i c e n s e s , e t c . In a d d i t i o n t o t h i s 

s h o r t c o m i n g , a number of t h e c l a s s i f i c a t i o n s 

( p a r t i c u l a r i l y t h o s e r e l a t i n g to p a s s e n g e r s e r v i c e ) in 

t h e SIC code a r e n o t a p p l i c a b l e t o t h e s t u d y . While t h e 

c l a s s i f i c a t i o n was used wi th t h e Dun and B r a d s t r e e t 

Re fe rence Book for t h e s t r a t i f i e d sample of i n d u s t r i e s 

for p a r t s o f t h e s t u d y , t h i s d a t a s o u r c e i s n o t a d e q u a t e 

as a s o u r c e of v a r i a b l e s for t h e o r i g i n a l d a t a m a t r i x . 

Th i s i nadequancy i s due t o t h e l i s t i n g of s e r v i c i n g 

companies o n l y i n t h e i r head o f f i c e l o c a t i o n s . 

The c o r r e l a t i o n betv/een employment in 

m a n u f a c t u r i n g , and t h e index i s a l s o a n o t h e r p o i n t worth 

c l o s e r e x a m i n a t i o n . Al though p o p u l a t i o n f i g u r e s can be 

c o l l e c t e d for any c e n t r e , employment f i g u r e s a r e no t 

p u b l i s h e d for c e n t r e s of l e s s t h a n 10,000 p o p u l a t i o n . 

However, such a t e s t may p r o v i d e some v a l u a b l e i n s i g h t s 

i n t o t h e v a r i a t i o n s in t r a n s p o r t s e r v i c e q u a l i t i e s and 

t h e f u n c t i o n of t h e c e n t r e s . For example a 

t r a n s p o r t a t i o n c e n t r e such a s North Bay may o f f e r b e t t e r 

t r a n s p o r t a t i o n s e r v i c e q u a l i t y t h a n a c e n t r e of 

comparab le s i z e wi th a d i f f e r e n t f u n c t i o n . 

Another p o t e n t i a l v a r i a b l e v/hich may be of v a l u e t o 

t h e s t u d y would i n v o l v e some i n d i c a t i o n of t h e 

a v a i l a b i l i t y o f o n e - d a y s e r v i c e to Toron to or t h e major 
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marke t a r e a s . However, t h i s a g a i n would i n v o l v e 

i n d i v i d u a l i n t e r v i e w s wi th l a r g e numbers of 

c o n s i g n e e s / c o n s i g n o r s and a f o r m i d a b l e d a t a c o l l e c t i o n 

p r o c e s s and marke t a r e a s t u d y . The use of " d i s t a n c e t o 

m a r k e t s " and " d i s t a n c e t o i n p u t s o u r c e s " as v a r i a b l e s 

has a l s o been avo ided as t h e s e go beyond t h e scope of 

t h e " q u a l i t y o f t r a n s p o r t s e r v i c e " s t u d y , r e l a t i n g more 

c l o s e l y t o t a r i f f and t ime c o s t c o n s t r a i n t s t h a n 

q u a l i t a t i v e c o n s i d e r a t i o n s . 

Another a s sumpt ion which i s a p o t e n t i a l sho r t coming 

of t h e paper may be caused by t h e s t u d y a r e a . Nor the rn 

O n t a r i o may be an ancmoly i n t e r m s of t h e q u a l i t y o f 

t r a n s p o r t a t i o n s e r v i c e r e l a t i v e t o t he s i z e of t h e 

c e n t r e . In o t h e r words , t h e c o r r e l a t i o n t e s t v/hich 

i l l u s t r a t e s t h e a b s e n c e of c o r r e l a t i o n betv/een 

p o p u l a t i o n and t h e index may n o t be t r u e for o t h e r 

c e n t r e s . The s h o r t c o m i n g s of Nor the rn O n t a r i o t r a n s p o r t 

s e r v i c e s r e l a t i v e t o t h e o t h e r a r e a s o f Canada a r e 

common knowledge (TEIGA 1975, M i n i s t r y o f T r a n s p o r t a t i o n 

and Communicat ions 1975) : t h i s b e i n g t h e c a s e , t h e 

c h o i c e of t h e s t u d y a r e a may have b i a s e d t h e r e s u l t s . 

In compar ing t h e index d e r i v e d in t h i s paper to t he 

Guttman t e c h n i q u e , s e v e r a l p o i n t s a r e worth n o t i n g . 

Accord ing t o Nie e t a l ( 1 9 7 5 ) , Guttman s c a l i n g 

t e c h n i q u e s f a l l under a c a t e g o r y of q u a l i t a t i v e 

v a r i a b l e s wi th nominal or o r d i n a l l e v e l s of m e a s u r e m e n t . 

'While one may v/ork back t o nominal l e v e l s of measurement 
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from o r d i n a l as i s the case with t h i s s tudy , such an 

inventory ing technique l o s e s a g r ea t deal of information 

about the degree of v a r i a t i o n between c e n t r e s . The only 

means by -which t h i s could be overcome i s the 

e s t ab l i shment of a number of a d d i t i o n a l c a t e g o r i e s in 

the Guttman inven to ry , such as the fo l lowing: 1 Class"A" 

Route; 5 Class"A" Routes, 10 Class"A" Routes, e t c . 

However, i f one i s i n t e r e s t e d in only the 

e x i s t e n c e / n o n e x i s t e n c e of the f a c i l i t y or s e rv i ce at an 

urban c e n t r e , then the Guttman-Scaling technique i s 

adequa te . 

One can surmise from the above d i s cus s ion t h a t , 

while the index provides a q u a n t i t a t i v e measure for 

t h e " q u a l i t y of t r a n s p o r t s e r v i c e " , the measure must not 

be accepted b l i n d l y without c o n s i d e r a t i o n of the 

c o n s t r a i n t s and l i m i t a t i o n s of the s tudy . Giver, these 

c o n s t r a i n t s , one can then draw the following conc lus ions 

from the s tudy: 

A. The genera l i zed index va lues tend to i n d i c a t e a 

ranking of s e r v i c e q u a l i t i e s v/hich are s i g n i f i c a n t l y 

d i f f e r e n t from popula t ion r a n k i n g s . This would tend to 

i n d i c a t e t h a t the t r a n s p o r t a t i o n s e r v i c e q u a l i t y index 

i s much more s e n s i t i v e to v a r i a t i o n s in the t r a n s p o r t 

sec tor v a r i a t i o n s than one v/ould a n t i c i p a t e . The simple 

i n d i c a t o r of c e n t r e s i ze i s e v i d e n t l y not s u f f i c i e n t as 

an i n d i c a t i o n of the q u a l i t y of the s e r v i c e a v a i l a b l e . 
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B. The methodology may be used to compare the 

q u a l i t y of t r a n s p o r t a t i o n s e r v i c e s v/hich are a v a i l a b l e 

to i n d i v i d u a l a c t i v i t i e s within a l t e r n a t i v e p o t e n t i a l 

l o c a t i o n s . While only a few examples have been included 

in the paper , a matr ix based upon the c r i t e r i a of 

bulk /non-bulk and du rab l e /non -du rab l e goods could be 

e s t a b l i s h e d as mentioned b e f o r e . I n d u s t r i a l c a t e g o r i e s 

could be c l a s s i f i e d acco rd ing ly , and the methodology 

appl ied to each ca tegory through a sample e q u a t i o n . 

In the study area chosen for t h i s paper , c e n t r e s 

with r e p r e s e n t a t i v e i n d u s t r i e s v/ere l a r g e l y 

s i n g l e - i n d u s t r y communities and t h e r e f o r e sub jec t to 

unique t r a n s p o r t sys tems . For t h i s r e a s o n , sample cases 

were not a v a i l a b l e for a l l c l a s s e s ; however, such a 

comparative study may provide some information 

concerning types of t r a n s p o r t i n f r a s t r u c t u r e s which 

should be developed in r e l a t i o n to the dominant economic 

a c t i v i t i e s . As a l luded to e a r l i e r , i n d i v i d u a l 

e n t r e p r e n e u r s could a lso use th<=> methodology to a s se s s 

var ious p o t e n t i a l s i t e s . 

C. Work done in the f i e l d of t r a n s p o r t a t i o n in 

r e f e r ence to r eg iona l economic development has been 

r e c e n t l y r e l e a s e d from government sou rces ; however, the 

t op i c of t r a n s p o r t a t i o n and s p e c i f i c a l l y t r a n s p o r t a t i o n 

as a s e r v i c e l i nkage has not been cons ide red . While t h i s 

r e sea rch has not d e a l t with the s e r v i c e l i nkage a spec t s 

of t r a n s p o r t a t i o n , but r a the r only on the q u a l i t a t i v e 
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aspects of the serv ice , much more research into the 

linkage i s necessary, p a r t i c u l a r i l y i f responsible 

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

This study has hopefu l ly provided a s tepping stone 

for fu ture work on the q u a l i t a t i v e a spec t s of 

t r a n s p o r t a t i o n . By a s s e s s i n g the gene ra l i zed q u a l i t y of 

t r a n s p o r t a t i o n s e r v i c e s a v a i l a b l e betv/een a l t e r n a t i v e 

c e n t r e s , t he en t repreneur has an i n d i c a t i o n of the 

ma tu r i ty of the t r a n s p o r t a t i o n i n f r a s t r u c t u r e a v a i l a b l e 

in an urban c e n t r e , as well as an o b j e c t i v e measure of 

the r e l a t i v e q u a l i t i e s of s e r v i c e a v a i l a b l e between 

p o t e n t i a l s i t e s . T ranspor t a t ion c o n s t i t u t e s only one of 

a long l i s t of s e r v i c e l i n k a g e s , many of v/hich could 

a l so be quan t i f i ed via s im i l a r methodologies . However, 

the obvious po in t of d e p a r t u r e from t h i s paper would 

inc lude fur ther a p p l i c a t i o n s of the t e c h n i q u e . The index 

could be used to examine a d i f f e r e n t s e t of urban 

c e n t r e s , or appl ied to v a r i o u s other i n d u s t r i e s v/hich 

r e q u i r e a v/ider v a r i e t y of t r a n s p o r t a t i o n s e r v i c e s and 

are not as dependent upon raw m a t e r i a l inpu t s as are the 

Northern Ontar io examples which were c i t e d . Other 

v a r i a b l e s could a lso be t e s t e d as s u r r o g a t e s for a 

d i f f e r e n t s tudy a r e a . An index der ived from the 

s u r r o g a t e s l i s t e d in t h i s s tudy could be compared to an 

index der ived from a d i f f e r e n t l i s t of s u r r o g a t e s , and 

these t e s t e d via c o r r e l a t i o n to employment d a t a . Types 

of a i r p o r t s , t r a v e l time v ia a i r , a c c e s s i b i l i t y to 

s e r v i c e s , weight ings according to head o f f i c e l o c a t i o n s , 
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terminals or call stations, ranges of trucking services, 

flow charts of highway carriers and measures of service 

duplication or requirements for a network could all 

provide a clearer picture of the quality of freight 

transport services available. Distances to markets 

could be incorporated into individual industry 

equations, as well as cost indicators; however, such 

measures should be considered separately from the 

generalized index. This research has cited the cost and 

distance variables as representative of a quantity which 

is entirely separate and apart from the "quality" of 

transport service measurement, although the individual 

entrepreneur could include such measures into his 

equation if they were properly weighted. 

Number of school days lost due to adverse weather 

and road conditions may also indicate the probability of 

shutdown. This would be of some merit as an indication 

of surety of service. Road maintenance and quality were 

considered during the initial stages of the study; 

hov/ever, as mentioned earlier, the jurisdictions and 

standards for road qualities within the study area vary 

by township - with the exception of the Sudbury area. 

This makes such data collection formidable, and would 

require either subjective judgements on the part of the 

analyst or some dollar per mile expenditure on road 

maintenance. Inclusion of such a variable in study areas 

with accurate records would be of interest. 



91 

Another f i n a l area for fu ture c o n s i d e r a t i o n i s the 

assessment of q u a l i t y of prassenger s e r v i c e . Such s t u d i e s 

could apply to both i n t e r - c i t y and i n t r a - c i t y 

t r a n s p o r t a t i o n , and would provide some va luab le i n s i g h t 

i n to such i s s u e s as "GO" s e r v i c e s , and bus s e rv i ce 

o p t i m i z a t i o n . 

All of t hese p o s s i b i l i t i e s c o n s t i t u t e p o t e n t i a l 

a reas of examination above and beyond the l imi ted 

a n a l y s i s provided by t h i s paper . This s tudy has been ar. 

a t tempt to eva lua t e a q u a l i t a t i v e a spec t of a major area 

of concern to the economic geographer , and thereby 

provide an accu ra t e p i c t u r e of the d i r e c t i o n s needed in 

the development of t r a n s p o r t a t i o n and r e s e a r c h in the 

f i e l d . Indexing , i s a u s e f u l , f l e x i b l e t o o l , and as 

such, o f f e r s a g r ea t deal of p o t e n t i a l as a t oo l for 

b r ing ing more i n s i g h t i n t o the b*. l-y of knowledge 

c o l l e c t i v e l y acknowledged as t r a n s p o r t a t i o n geography. 
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