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FOREWORD 

This examination of for-hire trucking was undertaken 
as one of several research contributions of Consumer and 
Corporate Affairs Canada to an Interdepartmental (Transport 
Canada, the Canadian Transport Commission and Consumer and 
Corporate Affairs) reference on regulation/competition in 
transportation. 

Because trucking in Canada is not a homogeneous 
industry, the author has segmented carriers according to 
institutional and economic characteristics in order to 
assess the impact of entry regulation on trucking perfor-
mance. 

Results of the study reveal significant differences 
in the performance of motor carriers operating in the 
unregulated environment of Alberta, compared with the entry-
regulated provinces of Quebec and Ontario. Both rates and 
costs decline from Ontario to Quebec to Alberta; yet profits 
are not noticeably higher in the selected entry-regulated 
provinces. 

On this evidence, the author concludes that higher 
trucking rates in Ontario and Quebec are required to cover 
the higher costs -- incuding those imposed by regulation -- 
in providing trucking services comparable to those in 
unregulated Alberta. 

A principal objective in the Research and Interna-
tional Relations Branch of the Bureau of Competition Policy 
is to prepare policy-oriented studies in the fields of com-
petition policy and industrial organization to contribute to 
informed discussion and effective policy formulation. This 
study makes a substantial contribution to the achievement of 
that objective. 

D. McKinley 
Director 
Research and International 

Relations Branch 



SUMMARY 

1. This study observed a significant difference 
between the performance of motor carriers operating in the 
totally unregulated environment of Alberta and the perfor-
mance of motor carriers operating in the entry-regulated en-
vironments of Ontario and Quebec. Specifically, the study 
confirms the provincial ranking of carriers in terms of 
rates earned on general freight observed in previous 
studies: rates decrease from Ontario to Quebec to Alberta. 
In addition, provincial carrier costs follow the same pat-
tern. 	Since there is no evidence suggesting extremely 
higher profit earnings in the regulated provinces, it fol-
lows that higher rates in Ontario and Quebec are necessary 
to pay for the higher costs incurred in producing trucking 
services comparable to those provided in Alberta. 

2. Traffic characteristics such as the average 
shipment size and length of haul, and input prices such as 
wages were specifically accounted for in the models utilized 
to represent the cost behaviour of the carriers studied. 
The focus on general freight carriers minimized the influ-
ence of traffic mix. 	Two plausible explanations of the 
remaining cost differences are the traffic conditions facing 
the carriers and the regulatory environments of the three 
provinces studied. 	Although there is no direct evidence 
available about the traffic conditions in each province, the 
analysis of utilization levels indirectly suggests that 
Ontario carriers are not at any significant disadvantage 
with regard to this factor. On the other hand, we are sure 
of the regulatory environments associated with different 
levels of performance. 

3. Inclusion of the utilization measure in the 
estimation of provincial cost performance did not alter the 
relationships observed in (1) but did reduce the strength of 
the relationship. 

4. The Canadian trucking industry is not a single 
homogeneous entity with regard to either regulatory controls 
or economic characteristics. This study found it necessary 
to segment carriers by regulatory and economic boundaries to 
appraise the effects of regulation effectively. 	It also 
found significant differences in cost behaviour between 
truckload (TL) and less-than-truckload (LTL) carriers and 
between common and contract carriers. 	Subsequently, it is 
observed that the LTL segment of Ontario trucking exhibits 
greater than average (for all Ontario carriers) disadvan-
tages in costs and rates relative to Alberta costs and 
rates. 



5. The observations of this study, to the extent 
that they be used as input in regulatory policy decisions, 
are relevant to the evaluation of the relative advantages of 
entry regulation (without strict rate regulation) versus no 
regulation. A comparison of the benefits or costs of both 
rate and  entry regulation relative to no regulation is not 
analyzed. 

6. A major constraint in improving this line of 
analysis is the scarcity of data on traffic lane character-
istics. The natural volume and balance of traffic facing a 
carrier and influencing its efficiency is not directly con-
trolled by public policy. There is a need to identify how 
such exogenous factors affect performance and how they vary 
between provinces. 
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INTRODUCTION 

The proper mix between market forces and economic 
control as regulators of the performance of the motor 
freight industry is a subject of intense debate and con-
cern. The provinces of Ontario and Alberta have recently 
investigated the effects of economic regulation on the 
structure and performance of trucking within their respec-
tive jurisdictions. The need for regulation of interstate 
trucking in the United States has been severely questioned 
by economists since its inception in 1935 and "deregulation" 
legislation was recently passed (Motor Carrier Act of 
1980). The legislative arm responsible for the administra-
tion of economic regulation in the United States, the Inter-
state Commerce Commission, has embarked on its own internal 
program of administrative deregulation. Finally, several 
states are considering or have implemented deregulation of 
trucking within their jurisdictions. 

The trucking component of the Canadian transporta-
tion system is not influenced by federal government policies 
toward regulation. Extraprovincial trucking falls under the 
jurisdiction of the federal government under Part III of the 
National Transportation Act, but this part of the Act has 
not been implemented. Therefore, the authority to regulate 
extraprovincial trucking has been delegated to the provin-
cial motor carrier boards with the stipulation that it is 
controlled in the same way as is intraprovincial trucking. 
Presently, regulation of intraprovincial trucking varies 
widely among the provinces with regard to the type, severity 
and applicability of regulations. Inasmuch as promotion of 
competition is one of the basic principles of capitalistic 
economies, there is a need to examine the performance of the 
trucking industry and assess the influences of these dif-
ferent regimes of regulation. Such an analysis would help 
determine the proper direction of federal policies over 
extraprovincial trucking necessary to improve the efficiency 
of the national trucking system. 

The purpose of this study is to estimate trucking 
performance and make inferences about the influence that 
regulation has on this performance. Chapter I briefly 
reviews the previous research relevant to this analysis and 
the basic tenets of this study. In Chapters II through V, 
the analysis conducted in this study is developed and the 
results are displayed. The conclusions and implications 
which emerged from the, analysis are summarized in Chapter 
VI. 





Chapter I 

PREVIOUS ECONOMETRIC ANALYSES 

The comparative approach has been utilized in a 

number of attempts to measure and evaluate the performance 

of motor carriers in Canada. Widely cited analyses include 

the studies performed by Sloss, McLachlan, Palmer, Maister, 

Boucher, and McRae and Prescott. 1  

Such a method is feasible because the significant 

differences in regulatory control exerted by the provinces 

provide an economic laboratory in which the effects of regu-
lation can be explored. The previous studies are similar in 
that they focus primarily on the rate level (measured by 
revenue per ton-mile) as the measure of performance. They 
differ in the following respects: 

1. functional form of variables, 

2. types of explanatory variables used, 

3. level of aggregation of the unit of 
observation, 

4. classification of economic regulation. 

1. 	J. Sloss, "Regulation of Motor Freight Transporta- 
tion: A Quantitative Evaluation of Policy," Bell Journal of 
Economics and Management Science  1, no. 2 (Autumn 1970), 
pp. 327-66; D.L. McLachlan, "Canadian Trucking Regulations," 
Logistics and Transportation Review  8, no. 1 (1972), 
pp.59-81; J. Palmer, "A Further Analysis of Provincial 
Trucking Regulation," Bell Journal of Economics and Manage-
ment Science  4, no. 2 (Autumn 1973), pp. 655-64; D.H. 
Maister, "Regulation and the Level of Trucking Rates in 
Canada," in Motor Carrier Economic Regulation (Proceedings 
of a workshop conducted by the Committee on Transportation, 
Assembly of Engineering, National Research Council, in co-
operation with the Transportation Center of Northwestern 
University, Washington, D.C., 1978a); id., "Regulation and 
the Level of Trucking Rates in Canada: Additional Evi-
dence," Transportation Journal  18, no. 2 (Winter 1978b), 

pp. 49-62; M. Boucher, Economic Analysis of Regulations  

Governing the Trucking Industry in Quebec, Canadian Trans-

port Commission, Research Report no. 20-79-11 (Ottawa, 

1979); J.J. McRae and D.M. Prescott, The Effects of Economic  

Regulation on the Canadian Common Carrier Industry  (Centre 

to Study Inflation and Productivity, Economic Council of 

Canada, April 1979). 
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The latter two differences are particularly signifi-
cant. Until recently, comparative studies employed highly 
aggregated units of observation: provinces, broad commodity 
groups by province, broad commodity groups by major traffic 
lane. Such studies have been highly criticized, indeed by 
the author of two of the aggregated studies of this  sort. L  
Justifiably, the heterogeneity of the trucking industry and 
its products make aggregated comparisons hazardous when such 
heterogeneity is related to provincial location. Further-
more, aggregated data frequently does not supply enough in-
formation to conduct an adequate study given the hetero-
geneity in the trucking industry and in the operating 
environment. 

The most recent attempts to measure regulation's 
impact on rates utilized highly disaggregated shipment 
data. This was made possible through the availability of 
The For-Hire Trucking Origin and Destination Survey (TOD) 
which contains rates, weight, distance, type of commodity 
and other characteristics of the sample shipments. The use 
of this additional information, either as explanatory vari-
ables or as aggregation criteria, reduced many of the pre-
vious criticisms of the comparative approach. 

Despite the progress made in recent studies of 
Canadian trucking performance, several interesting issues 
remain unresolved. The statistical sources utilized in pre-
vious studies allowed only the use of the rate level as a 
measure of performance. Such a measure may be considered an 
overall (net) indicator of both allocative and technical 
efficiency. Rates could be excessive because regulation 
fosters a monopoly situation in which high rates are pro-
tected from competitive pressures. On the other hand, high 
rates may reflect high costs that result from operating 
inefficiencies caused directly or indirectly by regulation. 
Similarly, the source of low rates under regulated condi-
tions could be suppressed profits or low costs. The separa-
tion of the impact of regulation on various aspects of 
economic efficiency requires knowledge of the cost of pro-
ducing a product as well as the rate. Cost data is not 
available at the shipment level but is available at the firm 
level of aggregation. 

Another problem with the previous studies is that 
many factors that affect performance are firm specific and 
cannot be analyzed at higher or lower levels of aggrega-
tion. For example, scale economies, product diversity and 

2. 	See Maister, "Regulation and Trucking Rates," 
pp. 223-25. 
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labour rates are more effectively associated with the firm 
than with shipments. 

All of the previous studies differ significantly in 
their treatment of economic regulation. The Sloss (1970), 
McLachlan (1972) and Palmer (1973) works all dealt with 
trucking performance between the years 1958 and 1963, but 
each study classified the provinces differently with respect 
to which ones are considered nonregulating provinces in 
addition to Alberta. Maister (1978a, 1978b) and McRae and 
Prescott (1979) considered four separate regulatory struc-
tures reflecting different combinations of the degree of 
entry and rate control. Boucher (1979) returned to the 
dichotomous classification of provinces. 

The importance of properly treating regulation is 
demonstrated by comparing the Boucher and McRae-Prescott 
conclusions which deal with trucking performance over 
roughly the same time period. 	McRae and Prescott observe 
that provincial prices of trucking do differ. 	For the 
majority of the commodity groups, the lowest- to highest-
priced provinces were grouped in the following order: 
Manitoba and Saskatchewan, Alberta, British Columbia (B.C.) 
and Quebec, and Ontario. Boucher observes no statistical 
differences in prices between regulated and unregulated 
provinces. However, he classifies Quebec, Manitoba, 
Saskatchewan and B.C. as regulating provinces, and Ontario, 
Alberta, Nova Scotia and New Brunswick as nonregulating. If 
the McRae and Prescott observations have any validity, then 
the Boucher observations could easily be the result of 
averaging the lowest costs of Manitoba and Saskatchewan with 
the next to highest costs of Quebec and British Columbia, 
and averaging the highest costs of Ontario with the next to 
lowest costs of Alberta! Thus, the aggregation issue is 
relevant to the treatment of regulation as well as the unit 
of observation. 

The treatment of regulation is improved by defining 
more than two regulatory situations as Maister, and McRae 
and Prescott have done. Indeed, one could define each pro-
vince as having distinct regulatory structures and make 
pairwise comparisons. This was simply not possible in the 
early studies where the unit of observation was "provincial 
performance in a given year." Consequently, to quantita-
tively compare two provinces, an eight-year time series of 
provincial performance in each province would be required to 
produce 16 observations; such data, however, was not avail-
able. 

The potential treatment of regulation as being dis-
tinct for each province or for more than two groups of pro- 
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vinces (regulating and nonregulating), serves to minimize 
but not eliminate the problem of capturing the true reality 
of regulation. A deeper problem arises because regulation 
is heterogeneous within  a province as well as between pro-
vinces. Every regulating province defines various classes 
of carriers and both de jure and de facto regulation vary 
between these classes. For example, dump trucking was not 
regulated in Ontario during 1975, and there is evidence that 
it has remained substantially unregulated in practice since 
regulations were passed. 3  

In Quebec, different regulatory requirements are 
placed on general transport permit holders in contrast to 
bulk transport permit holders. Consequently, it is impor-
tant to recognize differences in regulation within a pro-
vince as well as between provinces. 

This research utilizes the comparative approach at 
the firm level of aggregation. As noted by the remarks 
above, this is more than a mere compromise between the 
highly aggregated and highly disaggregated research efforts 
in the past. Performance may be measured by rates, costs or 
profits. Rates and costs are measured as total revenue and 
total cost while profits may be measured by the operating 
ratio (operating expenses/operating revenues), the rate of 
return on investment or equity, or net profits (total 

revenues minus total cost). The revenue of a carrier can be 
viewed as the rate paid for a given quantity of trucking 

service of a given quality. Two carriers producing iden-
tical levels of output and similar types of service should 
charge the same rate (generate the same total revenue) and 
incur similar resource costs of production. Differences in 
performance can be attributed to a variety of factors in-
cluding regulation. An econometric model would seek to 
determine the importance of individual factors. 

Analysis at the firm level of aggregation also per-
mits an improved treatment of regulation. First, the larger 
number of observations available at this level reduces the 
need to aggregate provinces into two regulatory classes. 
Secondly, the problem of regulatory heterogeneity within a 
province can be reduced by comparing the performance of 
similar types of carriers between provinces. 

3. 	R.K. House and Associates, "Economic Regulation of 

the For-Hire Trucking Industry" (Report prepared for the 
Anti-Inflation Board, 1977), p. D.2. 



Chapter II 

A MODEL OF MOTOR FREIGHT PERFORMANCE 

Objectives Guiding Model Development and Methodology 

The objective of this analysis is to measure and 
compare performance of motor carriers under different regu-
latory environments. To the degree that all of the signifi-
cant nonregulatory influences on performance can be account-
ed for, one can attribute residual differences in perfor-
mance to differences in regulation. In this chapter, a 
model of carrier performance is developed. The inclusion of 
the proper independent variables will account for a great 
proportion of the variance in performance between carriers. 
In Chapter III, the variance in performance between carriers 
is further reduced through segmentation of the industry. 

Specification of Performance Models: Variables  

The general relationship posited in this analysis is 
described by the function: 

P = f(0,0,W,R) 

where P is a measure of performance, 0 is output, Q is a 
vector of summary measures of output quality and traffic 
characteristics, W is a vector of operating environment 
characteristics and factor prices, and R represents regula-
tion. For example, we expect a priori that the total costs 
of a carrier are higher when it produces greater output, 
produces a higher quality product, produces its product 
under more severe operating conditions such as bad weather 
or congested terrain, or has to pay higher prices for fuel 
and labour. 

Performance has many dimensions. 	The three most 
obvious are the price charged for a product, the cost in-
curred in producing the product, and the profit earned from 
the sale of the product. Excessive rates reflect the com-
bined impact of monopoly pricing and technical ineffi-
ciency. Excessive costs reflect the impact of technical 
inefficiency, and excessive profits or rates of return 
reflect allocative inefficiency. As noted in Chapter I, the 
revenue of a carrier can be viewed as the rate paid for a 
given quantity of trucking service of a given quality. Two 
carriers producing identical levels of output of similar 
quality should charge the same rate (generate the same total 

revenues), incur the same total resource costs of produc-

tion, and earn the same total net profit. Hence we utilize 
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total operating revenue, total operating cost and total 
operating profit as the measures of performance in this 
study. These variables are defined in Table 1. 

TABLE 1 

Definitions of Dependent Variables 

Symbol 	Variable 	Derivation 

TREV 	Total operating revenue 	Directly from MCFa 

TCOST 	Total operating cost 	Directly from MCF 

PROF 	Operating profit 	TREV-TCOST 

a Motor Carriers-Freight Survey. 

Microeconomic theory posits that costs are a func-
tion of output (0) and input prices (W). The carrier's 
level of output can be measured by the total number of ship-
ments. Theoretically, there is no difference between this 
measure and the other commonly used measure, tonne-
kilometres, if the distance and average weight of each ship-
ment are held constant. A comparison of one measure vis-a-
vis the other does not suggest any significant advantage in 
using one or the other (see Appendix A). Number of ship-
ments is the practical choice because it is a priori subject 
to less measurement error. Motor carriers employ four major 
types of inputs: labour, capital, fuel and purchased trans-
portation. The price of each of these inputs should theo-
retically impact on carrier costs and ultimately on prices. 
Factor prices were available from the 1975 Motor Carriers-
Freight Survey (MCF) which provides data to compute the 
price of labour, fuel and capital by defining the first as 
total labour cost per employee, the second as fuel expense 
per litre of fuel and the third as residual expenses per 
dollar of net fixed assets. Firm-specific prices for pur-
chased transportation could not be computed for Class I 
carriers because the amount of rented vehicle kilometres was 
not recorded in the 1975 MCF. Since listwise deletion of 
missing values is the recommended procedure in multivariate 
analysis, the unavailability of price of purchased transpor-
tation for Class I carriers served to reduce the sample size 
in several provincial models. The deletion of the larger 
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carriers is undesirable because such a deletion would elimi-

nate carriers in the upper scale range. Preliminary estima-

tions indicate that the impact of deleting the price of pur-

chased transportation is minimal. Consequently, a measure 

of the price of purchased transportation was left out of the 

analysis. 

The validity of utilizing the price of labour as 

computed in the performance models could be questioned. As 

McRae and Prescott note: 

It is often argued that entry regulation 

cartelizes the industrial structure, thus 

leading to the existence of monopoly rents 

as rates are pushed above costs, and new 

firms are hindered from entering to compete 
away these rents. Faced with this situa-
tion, the International Brotherhood of 

Teamsters "skim off" some of the rents in 
the form of wages above what they would have 
been in a more competitive environment. 1  

However, the same authors find that a comparison of average 
deflated earnings of trucking employees by province does not 
fully justify this contention. Their comparison, reproduced 
in Table 2, indicates that drivers in the nonregulated pro-
vince of Alberta have the second highest level of deflated 
earnings. The authors note, however, that "there is some 
reason to suspect that the drivers in British Columbia have 
captured some of the rents associated with entry restric-
tion." 2  Consequently, the "skimming" hypothesis is yet to 
be proven or disproven. The interpretation of the model 
results will keep this in mind. 

There are significant economies in shipment size. 
As the average shipment size (AWT) increases, a carrier re-
quires less consolidation activity to produce the aggregate 
transportation service. Thus, we would expect costs to in-
crease less than proportionately with increases in this 

characteristic of the firm's product. The inclusion of the 
percentage of LTL shipments (PLTL) is an attempt to model 
the effect of the dispersion of shipment sizes on perfor-

mance. We expect that the greater the proportion of LTL, 

the greater the costs. 

1. Effects of Regulation,  pp. 19 and 21. 

2. Ibid., p. 21. 



TABLE 2 

Average Deflated Yearly Earnings by Province, 1975 and 1976  

Que. 	Ont. 	Man. 	Sask. 	Alta. 	B.C. 

Drivers 
1975 	1.014 	1.084 	1.041 	1.084 	1.164 	1.298 

1976 	1.015 	1.135 	1.122 	1.089 	1.162 	1.268 

Equipment maintenance 
and garage 
employees 

1975 	0.962 	1.033 	0.988 	0.815 	0.980 	0.945 

1976 	0.939 	1.052 	0.980 	0.808 	0.926 	1.059 

Terminal and platform 
workers 

1975 	0.867 	0.926 	0.893 	0.572 	0.825 	0.997 

1976 	0.918 	0.943 	0.957 	0.670 	0.944 	0.991 

Sales, tariff and 
office workers 

1975 	0.918 	1.030 	0.952 	0.937 	1.030 	1.008 

1976 	0.887 	1.035 	1.131 	0.817 	1.027 	1.085 

Sources:  Compiled from Statistics Canada, Motor-Carriers -- Freight and  

Household Goods Movers,  cat. no. 53-222, 1975, 1976 and Employment Earnings and  

Hours,  cat. no. 72-002, 1976. Reproduced from McRae and Prescott, Effects of 
Regulation. 
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Similarly, as the average length of haul (AHAUL) 
increases, the proportion of pickup and delivery and ter-
minal expenses falls so that increases in average length 
would also result in less than proportionate increases in 
total costs. We also expect that the larger the percentage 
of short-haul shipments (SH), the greater the costs. An-
other quality component is whether the carrier is princi-
pally a common carrier or contract carrier, and it can be 

represented as a 0, 1 dummy or indicator variable (COM), 

where 1 indicates a common carrier and 0 indicates a con-

tract carrier. This variable may be used in an attempt to 

measure the effect of common carrier obligations. 

The effect of economic regulation on performance is 
implicit when comparisons of performance between provinces 
are made. A long tradition has been established in uti-
lizing the performance of intraprovincial trucking as an 
economic laboratory to help measure the effects of rate and 
entry control on trucking performance. There are clearly 
significant differences in the form and severity of economic 
regulation between provinces although there is some contro-
versy as to how to measure different degrees of regula-
tion. 3  Pending significant evidence to the contrary, the 
operational state of intraprovincial trucking regulation in 
the six provinces initially chosen for statistical analysis 
will follow the McRae-Prescott and House classification 
scheme for general freight carriers illustrated in Table 3. 
Such a classification recognizes that economic regulation 
can be differentiated on at least two bases, entry control 
and rate control, and that regulation is specific to types 
of service (i.e., general freight service). Entry regula-
tion is dichotomized into whether it exists or it does not. 
Rate control is divided into four categories: rate pre-
scription, rate approval, rate filing and none. Four regu-
latory situations emerge. Manitoba and Saskatchewan are 
highly regulated with respect to both rates and entry. 
Quebec and British Columbia restrict entry but only approve 
rates. Ontario restricts entry but only requires rate 
filing. Alberta is unregulated in both areas. All pro-
vinces employ control through consumer protection provi-
sions. 

Each of the independent output, quality, factor 
price and regulatory variables described above are defined 
and summarized in Table 4. It should be emphasized that the 

variables identified in Table 4 exhaust neither all of the 

possible variables that could be derived from the available 

data sources nor all of.the potentially significant factors 

that cannot be measured from any public data source at 

3. 	See Maister, "Additional Evidence," p. 60. 



TABLE 3 

Existing State of Intraprovincial Trucking 

for General Freight Commodities 

r 

Que. 	Ont. 	Man. 	Sask. 	Alta. 	B.C. 

Regulatory 	Quebec 	Ontario 	Highway 	Highways 	Motor 	Motor 

body 	Transport 	Highway 	Transport 	Traffic 	Transport 	Carrier 

Commis- 	Transport 	Board 	Board 	Board 	Commis- 

sion 	Board 	 sion 

Entry 
restriction 	Yes 	Yes 	Yes 	Yes 	No 	Yes 

Type of rate 	Rate 	Rate 	Rate 	Rate 	None 	Rate 
legislation 	approval 	filing 	prescrip- 	prescrip- 	approval 

tion 	tion 

Consumer 
protection 
provision 	Yes 	Yes 	Yes 	Yes 	Yes 	Yes 

Sources: House, "Economic Regulation," and McRae and Prescott, Effects of Regulation. 



TABLE 4 

Definitions of Independent Variables 

Symbol 	Variable 	 Estimated bya 

TSHIP 	Total number of 	 E W  

shipments 	 N 

AWT 	Weighted average 	 E SW x W  
weight per shipment 	E W 

AHAUL 	Weighted average 	E SWxDxW  

length of haul 	 E SW x W 

PLTL 	Percentage of ship- 	% of shipments weighing below 4 536 kg 
ments that are LTL 	on TOD tape 

SH 	Percentage of ship- 	% of shipments moving less than 160.9 km 
ments that are short- 	on TOD tape 
haul 

COM 	Common carrier service 	Dummy value -- 1 if classified as common 
carrier, 0 if classifed as contract carrier 

WAGE 	Average compensation 	(Employee compensation + U.I.C. pension) 
per employee 	 Total employees 

FUEL 	Average cost per 	(Fuel costs + operating taxes & licences) 
litre of fuel 	 (litres diesel + litres gasoline) 

CAP 	Average cost of 	(Total cost-fuel cost-wage costs- 
capital utilized 	 purchased transportation cost) 

Net fixed assets 

REG 	Regulation 	 Dummy value -- 1 if Alberta, otherwise 0. 
Alberta serves as the base case. 

a W - individual weighting factor for sampled shipment. 
R - revenue of sampled shipment. 
SW - weight of individual shipment sampled. 
D - distance of sampled shipment. 
E - summation over complete carrier sample. 
N - number of workloads. 

TOD - Truck-Origin Destination Survey. 
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present. 	Demand factors such as the volume and balance 
(temporal and geographic) of traffic available to carriers 
most surely will have an impact on performance as well as 
the frequency, reliability and availability of service. The 
potential bias caused by the exclusion of these influences 
must be kept in mind in the interpretation of the results of 
the models. 

Specification of Performance Models: Functional Form  

Previous studies strongly indicate that a nonlinear 
relationship exists between performance as measured by cost 
and the independent variables. There is a variety of 
nonlinear functions ranging from the double-logarithmic 
specification to the fully saturated translog function. The 
former is commonly used to represent the neoclassical cost 
function, but the latter is gaining increasing acceptance 
because there are few inherent restrictions on the form of 
the cost function. The translog specification involves the 
estimation of all second-order and interaction coefficients 
of all independent variables, in order to provide a local 
second-order approximation to an arbitrary cost function. 
Many of the variables are likely to be correlated and the 
number of parameters to be estimated is quite large, leading 
to low significance levels. However, microeconomic theory 
posits that a firm will purchase quantities of input to the 
point where the marginal product of the input equals its 
price. Thus cost-share equations can be estimated jointly 
with the cost equation to add degrees of freedom without 
reducing the number of parameters to be estimated. 

The small number of carriers anticipated to be 
available in each province limits the full application of 
the translog function. The neoclassical and the translog 
functions may take the form of equations 1 and 2 respec-
tively. 

(1)1nC=a0 A-Ea.ln W. + Eb, ln Q, + C
o 

1n0 
1 	1 	J 	J 

(2)111C=a0 +Ea 1  111 W. + Eb, ln Q.  + Co 
1n0 

 1 	7 	3 

+ EEPilnW.ln W
1 

+ EEB
ira 
 ln Q

j 
ln 0 il 	1 	-m 

+ C
oo 
 (lnO) 2  + 

EEdij 
ln W

1 
ln Q

j 
+ 

EEEoi 
1n0 ln W. 

1 

+ 
EEEoj 

ln° ln Q
j 

Where: C = total cost 
0 = output 
W. = vector of factor prices 

Q. = output quality vector. 
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Assume that there are three factor prices and three 
quality variables. In such a case, 24 parameters need to be 
estimated in the translog model. The degrees of freedom 
(given the sample size) would be quite small unless they are 
increased by estimating factor share equations simulta-

neously with equation 2. Where the number of exogenous 
independent variables is large, the translog function is 

less reliable. Given the number of anticipated sample 
carriers per province, it is probable that many a priori re-
strictions would have to be imposed on equation 2. Con-

sidering that neither a rigorous nor an intuitive rationale 

exists to justify the application of the translog specifica-
tion to revenue functions, the specification utilized in the 
analysis of intraprovincial carriers will be unrestricted 
with respect to the output variable (i.e., c oo  is not 
assumed to equal 0), but fully restricted with respect to 
all other second-order terms. 

Thus, the basic specification utilized in this 
research is: 

(3)1nP=a0 .+Ea.lnW.+Eb. ln Q. + Co 
ln 0 + C

oo 
 (1n0) 2  

1 	1 	3 	3  

Where P is the dependent variable, performance. 





Chapter III 

INDUSTRY SEGMENTATION AND EVALUATION OF DATA SOURCES 

An Overview of the Trucking Industry  

The objective of this analysis is to measure and 

compare revenues, costs and profits of carriers operating 

under different regulatory environments. This objective is 

made difficult to achieve by the existence of considerable 

diversity in the products produced and, consequently, the 

technology employed by firms in the trucking industry. It 

is preferable to remove some of this heterogeneity in the 

process of modeling trucking performance by segmenting 
carriers into homogeneous groups for study. This segmenta-
tion should be made on the basis of economic distinctions 

rather than legal definitions of market segments unless 

there is a reasonable correspondence between legal and eco-

nomic boundaries. 

The potential economic and the actual legal defini-
tions of the trucking market segments are many. One eco-
nomic classification is based on the shipment size for which 
the carrier normally provides movement services. The less-
than-truckload (LTL) carrier is readily distinguished from 
the truckload (TL) carrier through its use of terminal 
facilities as an interface between its local pickup and 
delivery (P&D) operations and its intercity linehaul opera-
tions. Such carriers perform a shipment consolidation func-
tion as well as a movement function. In contrast, the TL 
carrier requires no such interface (terminal operations) as 
it normally picks up and delivers directly from door to 
door. For a TL shipment, the carrier only provides movement 
services and the shipper performs the consolidation or 
deconsolidation (i.e., the shipper accumulates sufficiently 
large vehicle loads). Note that the LTL carrier is not 
limited to the movement of LTL shipments as it can and does 

compete for TL freight. However, the TL carrier cannot 

efficiently consolidate small shipments as a major portion 
of its business without terminal facilities. 

The trucking industry is not presently segmented 
into LTL and TL classifications for statistical purposes. 
However, carriers are frequently identified by the major 

type of commodity that is transported. The Motor Carriers-

Freight Survey (MCF) identifies 18 product categories (17 

specific product categories and 1 miscellaneous category for 

all commodities not specifically named). The number (N) of 

carriers earning the majority of their revenues from each of 
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TABLE 5 

Carriers Classified by 
Major Source of Revenue and 
Serving Six Study Provinces  

Population 	Study Sample 

Commodity Group 	N 	% 	N 	% 

	

(1) 	(2) 	(3) 	(4) 	(5) 

Auto carriers 	 12 	.5 	10 	1.7 
Household goods 	160 	6.3 	- 	- 
Heavy machinery mover 	29 	1.1 	12 	2.1 
Petroleum products 	184 	7.2 	43 	7.4 
Refrigerated liquid products 	6 	.2 	1 	.2 
Refrigerated solid products 	16 	.6 	14 	2.4 
Dump trucking 	332 	13.0 	21 	3.6 
Agricultural commodities 	13 	.5 	5 	.9 
Live animals 	 8 	.3 	4 	.7 
General 	freight 	957 	37.5 	291 	50.2 
Armoured truck service 	- 	- 	- 	- 
Building materials 	29 	1.1 	11 	1.9 
Dry bulk in tanks 	22 	.9 	12 	2.1 
Forest products 	251 	9.8 	37 	6.4 
Mine ores 	 5 	.2 	3 	.5 
Retail store delivery 	2 	.1 	1 	.2 
Explosives 	 1 	.0 	1 	.2 
Commodities not specified 

above or no dominant 
commodity 	 527 	20.6 	114 	19.7 

Total 	 2 	554 	100.0 	580 	100.0 

Source:  Compiled from MCF tape. 

Note: A commodity group is considered a major source if 
greater than 50 per cent of the 1975 annual operating revenue 
was earned from the movement of that commodity. 
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the product categories is shown in Column 2 of Table 5
•

1  
It is unlikely that a homogeneous technology exists across 
all of these carrier groups. Household goods utilize high 
cube vans due to the low-density nature of household goods. 
Auto carriers utilize special rack trailers or specially 
designed truckaway units. In general, most carriers of 
other than general freight (i.e., nongeneral freight or NGF) 
are TL carriers, but the type of equipment and prevailing 
operating techniques are commodity specific. (There may be, 
however, enough similarities between some groups to warrant 
combining them as one.) Consequently, it is more likely 
that a meaningful estimation of a performance model would 
require analysis within a commodity group. 

In particular, the majority of the carriers of 
general freight (GF) are LTL carriers which utilize labour-
intensive terminals. Boucher observes that "as a rule, a 
general carrier uses class rates and special rates (commo-
dity rates) because it transports less-than-truckload lots 
as well as truckload lots. A specialty carrier uses special 
rates (commodity rates) in particular because it transports 
products in truckload lots." 2  This commodity-defined seg-
ment of the industry is by far the most important in terms 
of number of participants and total revenue. 

Another legal distinction that has economic validity 
is the provision of common carrier service as opposed to 
contract carrier service. Contract carrier service is nor-
mally a specific service to a limited number of customers 
with similar needs. Contract carrier operations frequently 
involve TL movements. Common carrier service implies that 
the carrier holds itself out to the general public to engage 
in the transportation of specified commodities between 
specified  points. 3  This "common carrier obligation" is 
purported to result in higher service under uncertain and 
varying conditions of temporal and geographic demand. The 
number of common and contract carriers are shown in Column 2 
of Table 6. 

1. 	Only carriers serving the six provinces identified 
in Table 3 are counted. 

2. Analysis of Regulations,  p. 21. 

3. In Alberta whete entry control does not exist, 
whether the carrier provides common or contract service is 
determined by the carrier. 



- 20 - 

TABLE 6 

Carriers by Type of Service 
Serving Six Study Provinces  

Population 	Study Sample 

N 	% 	N 	% 
(1) 	(2) 	(3) 	(4) 	(5) 

Common 	1 567 	61.4 	431 	74.3 

Contract 	987 	38.6 	149 	25.7 

Total 	2 554 	100.0 	580 	100.0 

Source:  Compiled from MCF tape. 

Motor carriers may also be classified by normal 
operating distances for its movements. Statistics Canada 
normally distinguishes local carriers (i.e., carriers trans-
porting the bulk of their freight less than 15 miles) from 
intercity carriers. This boundary may have regulatory sig-
nificance because some regulating provinces exempt intra-
urban cartage from economic regulations. For example, 
Ontario requires an operating licence "except where such 
operation takes place within an urban zone" while in Quebec, 
"the intent is that intra-urban cartage is in the regulatory 
sphere of the Commission." Less formal recognition is 
given to the differences between long- and short-haul car-
riers. Short-haul carriers tend to engage in peddle opera-
tions, use truck equipment (as opposed to tractor-trailer 
units) and return their drivers to their home terminal areas 
daily. Long-haul carriers are more likely to employ a com-
plex terminal system utilizing a mix of origin-destination 
terminals, relay stations and break-bulk operations to maxi-
mize efficiency. 5  

4. House, "Economic Regulation," pp. 91, 106 fn. 

5. Classification of the trucking industry into eco-
nomic subindustries is further discussed in G. Chow, The 
Economics of the Motor Freight Industries  (Bloomington, 
I d.:  Division of Research, School of Business, Indiana 
University, 1978a), chap. 4. 
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The goals of this study require the trucking indus-
try to be segmented into extraprovincial and intraprovincial 
categories and by type of economic regulation. If economic 
controls were uniform throughout the industry, the distinc-
tions would not be relevant (nor this comparative analysis 
possible). The number of motor carriers in these groups are 
shown in Column 2 of Table 7. 

TABLE 7 

Carriers by Areas Served  

Population 	Study Sample 

N 	% 	N 	% 
(1) 	(2) 	(3) 	(4) 	(5) 

Quebec 	 506 	19.8 	93 	16.0 

Ontario 	 548 	21.5 	96 	16.6 

Manitoba 	 64 	2.5 	13 	2.2 

Saskatchewan 	38 	1.5 	13 	2.2 

Alberta 	 213 	8.3 	54 	9.3 

British Columbia 	327 	12.8 	38 	6.6 

Total 	intraprovincial 	1 696 	66.4 	307 	52.9 

Interprovincial carriers 
or 	international 	858 	33.6 	273 	47.1 

Grand 	total 	2 554 	100.0 	580 	100.0 

Source:  Compiled from MCF tape. 

Note: Intraprovincial carriers were identified as carriers 
doing 100 per cent of their business in a single province. 

In summary, the Canadian trucking industry cannot be 
considered a single homogeneous entity. Grouping carriers 
which have tendencies to utilize different equipment and 
operating technologies 'serves only to disguise cost or 
revenue relationships through the averaging process. 
Grouping of carriers may also disguise the impact of eco- 
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nomic regulation since some carriers may be more regulated 

than others in the same province. Furthermore, the goals of 
the research require that intraprovincial carriers be sepa-
rated from extraprovincial carriers and that the former be 

further classified by province. 

Evaluation of Available Data Sources and Initial Segmenta-
tion of the Canadian Trucking Industry  

Two major sources of data on Canadian Trucking were 
available for this study. The For-Hire Trucking Origin and 

Destination Survey (TOD) collects data on individual ship-
ments including origins and destinations of shipments, com-
modities carried, weights of goods and revenue received from 
their transport. The Motor Carriers-Freight Survey (MCF) is 
a compilation of firm-level statistics including balance 
sheet, income statement and operating statistics. Both sur-
veys are conducted annually by Statistics Canada. Data 
collected for 1975 was made available on magnetic tape and 
did not identify any carrier by name or publicly deci-
pherable codes. 6  

The analysis of trucking performance requires that 
elements of both surveys be utilized. The MCF data con-
tained information on firm revenues, costs, profits and 
other operating measures. However, the MCF data did not 
include any information on the level and quality of output. 
Estimates of the number of shipments, average weight per 
shipment, length of haul and other quality measures can be 
made from the TOD data. 7  As a consequence, the availa-
bility of data from the TOD survey served to limit the 
number of carriers that could be studied. As displayed in 
Table 8, 580 carriers serving the six provinces of interest 
in this study were matched with their respective statistics 
from the TOD survey. Table 8 also indicates that the larger 
carriers are heavily represented. 

6. The surveys are summarized and explained in Sta-
tistics Canada, Motor Carriers -- Freight and Household  
Goods Movers -- 1975,  cat. no. 53-222 (Ottawa, 1978), 
pp. 9-20 and id., For-Hire Trucking Survey -- 1975,  cat. 
no. 53-224 (Ottawa, 1977), pp. 5-15. Details of the survey 
design for the TOD survey are contained in Statistics 
Canada, The For-Hire Trucking Origin and Destination Survey:  

Survey Design (Ottawa, 1975), pp. 5-14. 

7. Though some of this information is collected in the 

actual MCF survey, it is not recorded. --Statistics Canada 

personnel indicate that the estimates made by the carriers 

are largely inaccurate. 
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TABLE 8 

Classification of Carriers by Availability of Data 

Class 	Class 	Class 
Group 	I 	II 	III 	Total 

Carriers in MCF survey 	183 	537 	2 036 	2 756 

Carriers serving six 
study provinces 	 2 554 

Carriers in MCF survey 
with matching data 
from TOD study 	167 	214 	258 	639 

Carriers serving six 
study provinces 	163 	184 	233 	580 

Carriers with no 
missing information 	 544 

The TOD survey was intended to provide information 
on the domestic intercity movements of goods by the trucking 
industry by sampling shipments in a two-stage stratified 
sampling process. The first stage picked data location 
points which are synonymous with carriers; that is, a sample 
of carriers was chosen. The second stage selected a sample 
of shipments from each carrier. From the point of view of 
the first stage sampling design, the characteristics of the 
selected carriers can be viewed as representative of the 
industry as a whole. However, from the point of view of the 
overall sampling design, the TOD data was never intended to 
be used in the estimate of firm characteristics. As a con-
sequence, one would expect that the measure of relative dis-
persion for the estimates of a particular firm character-
istic (i.e., the coefficient of variation) would be large 
and the conclusions made from such data unreliable. Method-
ologically this need not be a serious constraint because the 
reliability of the data would be reflected in the lack of 
explanatory power in the proposed regression analysis. 

A more serious concern is whether there exists any 
systematic bias in the data with respect to differences in 
the regulatory environment. For example, assume that the 
level and quality of output is overstated (understated) for 
carriers in Ontario relative to the level and quality of 
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output in Alberta. 	This would lead to an overstatement 

(understatement) of the relative efficiency of Ontario 
carriers vis-à-vis Alberta carriers, ceteris paribus. It is 

reasonable to expect that the record keeping procedures of 
carriers and the data collection procedures employed by 

Statistics Canada are uniform between provinces for equal 

size carriers. However, the TOD survey deletes local ship-
ments, certain types of purchased transportation and other 
special shipments from its workload sample. This leads 
inevitably to an underestimate of the total carrier operat-
ing activity which is associated with the cost and revenue 
of the firm. Operating revenues can be estimated from both 
the MCF and TOD surveys and a comparison of the two esti-
mates by province will allow any bias in the data to be 
identified and corrected for later in this report. 

The segmentation of the Canadian trucking industry 
into more homogeneous classes involves a certain amount of 
judgement and is conditioned by several factors. First, 
data on the economic characteristics of carriers may not be 
available to classify carriers. Fortunately, the TOD and 
MCF surveys do contain measures of the major economic 
characteristics discussed in the first section of this 
chapter. Second, the greater the number of homogeneous 
groups that are defined, the fewer the observations that 
will be available for model calibration. This problem 
becomes particularly acute when the analysis of performance 
is centred on any particular province. For example, Ontario 
has the largest number of intraprovincial carriers with com-
plete data. These carriers could be segmented as shown in 
Table 9. Although two groups have populations exceeding 20, 
this would hardly be the case in Alberta, Manitoba-
Saskatchewan and British Columbia where only 54, 26 and 38 
total observations respectively are available. It is 
obvious that the segmentation process can only go so far 
before every trucking subindustry is represented by a very 
small number of carriers. 

A third factor is the selection of the boundaries 
between each type of carrier. At what average shipment 
weight does a carrier generally take on the economic struc-
ture of a less-than-truckload carrier vis-à-vis a truckload 
carrier? Indeed, are the cost structures between GF and NGF 
carriers, between LTL and TL carriers and between long- and 
short-haul carriers different? This issue is further com-
plicated by the fact that nearly all carriers provide a mix 
of these services. 

The objective of this research is to ascertain the 
impact of economic regulation. 	The minimum grouping of 
carriers shall be: 	(1) whether the carrier is intrapro- 



TABLE 9 

Arbitrary Segmentation of Intraprovincial Ontario Carriers with Data 

in the TOD and MCF Surveys  

egmentation 
Criteria 	Commodity 	Shipment Size 	Operating Distance 

General 	Nongeneral 	Less-than- 	 Number of 

	

Group 	Freight 	Freight 	Truckload 	Truckload 	Short-Haul 	Long-Haul 	Carriers 

	

1 	X 	 X 	 X 	 27 

	

2 	X 	 X 	 X 	4 

	

3 	X 	 X 	X 	 19 

	

4 	X 	 X 	 X 	2 

	

5 	 X 	X 	 X 	 10 

	

6 	 X 	X 	 X 	1 

	

7 	 X 	 X 	X 	 29 

	

8 	 X 	 X 	 X 	2 

	

Total 	94 

Note: 

General freight (GF) 	- GF traffic > 50 per cent. 

Nongeneral freight (NGF) 	- GF traffic  K 50 per cent. 

Less-than-truckload (LTL) - average shipment weight < 4 536 kg. 

Truckload (TL) 	- average shipment weight > 4 536 kg. 

Short-haul (SH) 	- average length of haul  K  322 km. 

Long-haul  (LB) 	- average length of haul > 322 km. 

X indicates characteristic of group. 
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vincial or extraprovincial, (2) province of operations and, 
therefore, regulatory jurisdiction and (3) type of commo-
dity. This first grouping is necessary because only intra-
provincial carriers can truly be said to be influenced by a 
particular regulatory environment. Actually all extrapro-
vincial carriers are regulated to some degree. No benchmark 
or control situation is available to compare extraprovincial 
performance as is the case for intraprovincial performance 
where the performance of Alberta carriers can be used as the 
unregulated case. Furthermore, it would be difficult and 
highly judgemental to separate regulatory influences on 
carriers which conduct both intra- and extraprovincial 
business. 

The requirement for the second grouping criteria is 
obvious. The differences in intraprovincial regulation pro-
vide the basis for using provincial differences in regula-
tion to create an economic laboratory. Regulations are not 
identical between any two provinces so that pairwise com-
parisons of performance between provinces should shed light 
on the effects of regulation. 

The third grouping requirement recognizes that the 
degree and severity of economic regulation can vary with the 
type of carrier as classified by the class of commodity 
transported. The movement of some commodities is exempt 
from economic regulation in some provinces but regulated in 
others. Several provinces have established a series of 
operating authority classes for which regulation is more or 
less severe. It would be an overstatement, therefore, to 
claim regulation is homogeneous in any single province. 

R.K. House conducted the most comprehensive ranking 
of provincial regulatory environments to  date. 8  One con-
clusion of the House report was summarized in Table 3 and 
pertains only to general freight carriers. As House notes, 
"It must be remembered that if another segment of the 
industry (that is, non-general freight) were to be examined, 
it is almost certain the entire chart would change." This 
analysis recognizes House's perception of regulation and 
concentrates on general freight carriers. Several economic 
considerations solidify this decision. It is unlikely that 
carriers of general freight exhibit the same cost and 
revenue behaviour as carriers specializing in specific or 
other than general freight (NGF) commodities. Maister notes 

8. See  Flouse, "Economic Regulation." 

9. Ibid., p. 150. 
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that the failure to take into account demand conditions has 
been a weakness in this research tradition. 

10 
 The value of 

service differences that exist between provinces can be 
minimized (though obviously not eliminated) by concentrating 
on general freight carriers. General freight, as noted 
earlier, normally moves on class rates which are based on 
value of service and cost of service considerations. 
Specialty carriers normally apply commodity rates which are 
heavily based on cost of service. The value of service is 
probably higher for general freight service since such car-
riers tend to transport finished goods of high per unit 
value. Other carrier types are engaged in transporting raw, 
unprocessed or semifinished products whose low value encour-
ages cost-based pricing. Finally, the level and type of 
competition will vary between types of carriers. A railway 
does not compete with a general freight carrier for LTL 

traffic in the same way as it does against a carrier spe-
cialized in transporting TL lots. The fact that supply and 
demand heterogeneity exists between GF carriers and NGF car-
riers provides an economic as well as an institutional 
rationale for segmentation. 

The requirement that carriers must be 100 per cent 
intraprovincial carriers in order that regulatory impact can 
be clearly associated, reduces the number of carriers avail-
able for study to 351. Of these, 182 were general freight 
carriers but only 158 operated in the six provinces identi-
fied in Table 3. They are distributed as shown in Table 10. 

TABLE 10 

Maximum Number of Carriers Available for Performance 
Comparisons -- General Freight, Intraprovincial  

Source:  Compiled from MCF tape. 

10. 	"Additional Evidence," p. 60. 
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It is readily apparent that even without further 
subgrouping, the sample sizes available for Manitoba-
Saskatchewan and British Columbia are quite small. It is 
therefore decided to eliminate these provinces from further 
analysis. Reference to Table 3 indicates that this deletion 
will eliminate any implications about the efficiency of 
strict entry with strict rate regulation. 

The next task is to determine whether further seg-
mentation is necessary or desirable. Several potential 
grouping variables were recognized previously. The distinc-
tion between LTL and TL carriers and between common and con-
tract carriers is examined here. The distinction between 
long- and short-haul carriers is not examined because the 
initial selection of intraprovincial carriers eliminates, 
for the most part, the long-haul carriers from the 

11 study. 	We approach the problem by assuming that sample 
data is collected for two different industries to calibrate 
long run cost curves. We wish to test whether the two 
resulting regression lines are the same and thus determine 
whether the two samples can be pooled. A general linear 
test of the equality of two regression lines is described in 
Appendix B and utilized here. 

In order to identify relevant industry segments, 
full (F) and reduced (R) cost models were calibrated on the 
182 intraprovincial carriers using various criteria. The 
full model estimates two separate regression lines (i.e., 
one for TL carriers, one for LTL carriers) while the reduced 
model estimates a single regression line for both groups 
combined. The cost model is specified as follows (equation 
4):  12  

(4) TCOST = a0  + al WAGE + a2 FUEL + a3CAP + bl AWT + b 2  

AHAUL + b 3  PLTL + C00 + C00 0 2  

All 	variables were 	transformed 	into 	their 	natural 
logarithms. 

These models are estimated for the entire intrapro-
vincial set of carriers rather than by province in order to 
be able to screen out some of the explanatory variables and 
to allow testing of the significance of further segmenta-
tion. It is very unlikely that variables found to be insig-
nificant at this stage would be significant in the smaller 

11. The range of the average length of haul for the 
sample carriers shown in Table 23 confirms this. 

12. Refer to Table 4 for definition of variables. 
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provincial samples. The results are displayed in Tables 11 

and 12. In Table 11, the industry is segmented into several 

TL and LTL segments. In Table 12, the industry is segmented 
according to the type of service, common or contract. 

Examination of the F statistic (described in 
Appendix B) in each of these tables indicates that only 

SSE(F), the error sum of the squares of the full model, 

varies between the estimations, and the smaller the value of 
SSE(F), the larger the F statistic. Consequently, the set 
of segmented regressions resulting in the smallest SSE(F) 

identified the industry segmentation that is most likely to 
represent "different" homogeneous groups of carriers pos-
sessing different cost behaviour. As shown in Table 11, the 
segmentation of carriers into LTL and TL classes results in 
the lowest SSE(F) where a cut-off of 4 536 kg is used, al-
though the difference between that cut-off and the higher 
cut-off of 6 804 kg is very small. The SSE(F) is similarly 
reduced when the industry is segmented by common versus con-
tract carriers. 

These results strongly suggest that the cost struc-
ture of LTL carriers does indeed differ from the cost struc-
ture of TL carriers and likewise between common and contract 
carriers. It would be exceedingly difficult, however, to 
segment by both criteria as indicated earlier. One possible 
solution is to use a dummy variable to represent TL carriers 
or common carriers. This would be appropriate if the effect 
of switching from a LTL to a TL business or from a contract 
to a common carrier business falls primarily on the cost 
intercept rather than on the slopes of the regression 
model. Equation 5 was estimated separately with a TL indi-
cator variable and with a common carrier indicator vari-
able. The resulting indicator variables were insignificant, 
suggesting that the difference between LTL and TL carriers 
and common and contract carriers is embodied in the slopes 
of the regression coefficients. This is easily verified by 
calculating the optimal scale (OS) for LTL and TL carriers. 
Using the coefficients from the LTL and TL models that 
assumed that an AWT of 6 804 kg was the boundary: 

(i) OSLTL 	= exp 	(1--1.6106) 	= 80 139 shipments 
2(.1156) 

(ii) OSTL 	= exp 	(1--1.0319) 	= 32 126 shipments 
2(.0979) 

(iii) OSALL 	= exp 	(1—.8498) 	= 127 036 shipments. 

2(.078) 

The calculations demonstrate that significantly 
different economies of scale are estimated for the separate 



TABLE 11 

Coefficient Estimates of Cost Model on LTL-TL Industry Segments 

LTL 	TL 	LTL 	TL 	LTL 	TL 

Variable 	Total 	(AWT < 4 536 	(AWT > 4 536 	(AWT <_ 6 804 	(AWT > 6 804 	(AWT 	9 072 	(AWT > 9 072 

kg) 	kg) 	kg) 	kg) 	kg) 	kg) 

TSHIP 	-0.8498* 	-1.7631* 	-1.0118* 	-1.6106* 	-1.0319* 	-1.3963* 	-1.1025* 

TSHIP 2 	.0787* 	0.1235* 	0.0996* 	0.1156* 	0.0979* 	0.1053* 	0.0978* 

AHAUL 	.0622 	0.1697* 	0.0716 	0.1721* 	-0.0550 	0.1429** 	-0.1165 

AWT 	.4206* 	0.2669* 	0.4564 	0.3563* 	0.4802 	0.3633* 	0.1311 

PLTL 	.1935* 	-1.3592 	0.1683** 	0.0005 	0.1958* 	0.1477 	0.2518* 

WAGE 	.8190* 	0.9473* 	0.2484 	1.0406* 	-0.0416 	0.9962* 	-0.2916 

FUEL 	- .1364 	0.0508 	-0.1641 	-0.0703 	-0.2581 	-0.0958 	-0.2248 

CAP 	0.0399 	-0.0421 	0.2190 	-0.0323 	0.2659 	-0.0302 	0.2509 

N 	182 	130 	52 	139 	43 	149 	33 

R
2 	

74.02 	78.48 	70.64 	77.46 	70.06 	76.69 	72.30 

R2 

adjusted 	72.82 	77.05 	65.17 	76.07 	63.02 	75.36 	63.06 

SSE 	77.8443 	47.1140 	22.9083 	53.6483 	16.9837 	57.7949 	13.1180 

df 	173 	121 	43 	130 	34 	140 	24 

* Significant at the .05 level. 

** Significant at the .10 level. 
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TABLE 12 

Coefficient Estimates of Cost Model on Common 

and Contract Carriers 

Variable 	Total 	Common 	' 	Contract 

TSHIP 	-0.8498* 	-0.9520* 	-0.6232** 

TSHIP 2 	.0787* 	.0860* 	.0580* 

AHAUL 	.0622 	.1185 	.0503 

AWT 	.4206* 	.4992* 	.2676* 

LTL 	.1935* 	.2457* 	.1290 

WAGE 	.8190* 	.9496* 	.2044 

FUEL 	- 	.1364 	- 	.0706 	- 	.3907** 

CAP 	-0.0399 	-0.0131 	-0.1783 

N 	 182 	149 	33 

R 2 	 74.02 	77.20 	69.30 

2 R 	adjusted 	72.82 	75.90 	50.07 

SSE 	77.8443 	58.4024 	9.5872 

df 	173 	140 	24 

* Significant at the .05 level. 
** Significant at the .10 level. 
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segments and that the impact of combining the two hetero-
geneous groups is to overestimate economies of scale. While 
the latter result may be peculiar to this set of data, it 
does highlight the hazards of ignoring the differences 
between LTL and TL carriers. 

Tables 11 and 12 also indicate that a few indepen-
dent variables are consistently significant and several are 
consistently insignificant. Specifically, the price of fuel 
and the price of capital are not significant in any calibra-
tion. This is not unexpected inasmuch as each of these 
inputs comprises approximately 10 per cent of total costs. 
Consequently, variations in these prices have a marginal 
effect on total cost relative to wages which account for 
over 40 per cent of total costs. Average haul is insignifi-
cant in several estimates, which may reflect the intrapro-
vincial limitation on the variability of this characteristic 
or the inclusion of carriers with significant local cartage 
business. The percentage of LTL shipments is insignificant 
in the LTL groups as would be expected since this measure 
would aproach a limit of 100 per cent for all LTL 
carriers. I3  

Three separate equations for each performance dimen-
sion are initially estimated since we are unable to utilize 
indicator variables to account for heterogeneity between LTL 
and TL and between common and contract carriers estimated 
when using all carriers in a province. The following equa-
tion is estimated using all carriers in a province (combined 
group): 

(5) TCOST = a0  + al WAGE + bl AWT + b 2  AHAUL + b3 PLTL 

+ C00 + C00 0 2  

The following equation is estimated when using LTL 
carriers, where a LTL carrier is defined as a carrier with 
an average weight per shipment of 6 804 kg or less: 

(6) TCOST = ao  + al WAGE + bl AWT + b2 AHAUL + C 00 + C00 0 2  

The following equation is estimated when using 
common carriers: 

(7) TCOST = ao  + a l  WAGE + b i  AWT + b 3  PLTL + C00 + C00 0 2  

13. 	The variable SH was found to be completely insig- 
nificant in preliminary model estimations reported in 
Appendix A. Since SH was highly correlated with AHAUL, it 
was deleted from further testing. 
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The estimation of performance models for TL and contract 

carriers is constrained by the sample sizes in each province 

as shown in Table 13. It is reasonable to conclude that the 

conclusions made about comparative common carrier and LTL 

performance would also apply to contract carrier and TL 
carrier performance if equation 5 comparisons are consistent 

with equation 6 and 7 comparisons. Note that TREV or TPROF 

may be substituted for TCOST in equations 5 to 7 if perfor-

mance is to be measured by rates or profits. 

Summary 

We may summarize the methodology at this point. 

Revenue, cost and profit functions will be initially esti-
mated with identical specifications for comparative purposes 

as it is likely that all three measures of performance de-

pend on the common explanatory variables. The basic ques-

tions posed are: 

(1) Do carriers in province X receive more, 
the same or less revenue than carriers 
in province Y for an equal quantity and 
quality of product under similar 
operating conditions (i.e., input price 
levels)? 

(2) Do carriers 	in province X incur 
greater, the same or lower costs than 
carriers in province Y in producing an 
equal quantity and quality of product 
under similar operating conditions? 

(3) Do carriers in province X earn higher, 
equal or lower profits than carriers in 
province Y in the production of com-
parable products under similar operat-
ing conditions? 

Light is shed on these issues by estimating perfor-
mance in each province as a function of common explanatory 
variables with common values. The differences in provincial 
performance that remain unexplained by the nonregulatory 

variables in the models can be attributed to other exogenous 
differences between the provinces, one of these differences 

being the regulatory environment. Homogeneity of the car-

riers according to regulation is maintained by concentrating 
on general freight, intraprovincial carriers. Homogeneity 

of the carriers according to economic characteristics is 
improved by estimating performance for LTL and common 

carriers alone. The lack of a significant number of obser-

vations for Manitoba-Saskatchewan and British Columbia led 

to their exclusion from the present analysis. 



TABLE 13 

Intraprovincial, General Freight 
Carriers Serving the Six Study 

Provinces by Province and Type of Service 

LTL 	TL 

Total 
Common 	Contract 	Common 	Contract 	Province 

Alberta 	18 	0 	5 	5 	28 

Manitoba-Saskatchewan 	11 	1 	2 	0 	14 

Ontario 	24 	6 	16 	6 	52 

British Columbia 	10 	1 	1 	1 	13 

Quebec 	39 	3 	5 	4 	51 

Total 	102 	11 	29 	16 	158 

Source:  Compiled from MCF tape. 



Chapter IV 

AN ANALYSIS OF INTRAPROVINCIAL TRUCKING PERFORMANCE 

Analysis of Model Validity 

Equations 5, 6 and 7 were estimated as total 
revenue, total cost and total profit functions of intrapro-

vincial general freight carriers for each province. 
Manitoba-Saskatchewan and British Columbia carriers were 
deleted due to the smallness of their sample size. Tables 
14 to 16 represent the results of the revenue models, and 
Tables 17 to 19 display the cost model results. The results 
of the profit function estimation were generally insignifi-
cant as demonstrated in Table 20, which shows the results of 
estimating total profits for all carriers in each province 
(equation 5). The F values for both Ontario and Alberta do 
not exceed their respective critical F values at five per 
cent; thus we cannot reject the null hypothesis that the 
population regression coefficients equal zero in the profit 
model. Unfortunately, the weak profit relationship esti-
mated for Alberta carriers removes the benchmark with which 
we can compare regulated profit levels. The direct analysis 
of profits is thus deleted in the remaining analysis. 

The coefficients of the cost model are now examined 
for consistency with a priori expectations. Each of the co-
efficients in each model measures the elasticity of total 
cost with respect to the corresponding variable. The ship-
ment size coefficients (AWT) are all significant and are of 
the expected sign. 1  Costs also increase as a greater per-
centage of shipments are LTL in Ontario and Alberta. The 
length of haul coefficients are also of the correct sign but 
significant only in the LTL segment of Quebec and Alberta 
trucking (see Table 18). The lack of significance of these 
coefficients for the combined carrier groups in each pro-
vince again demonstrates how the merging of both TL and LTL 
carriers can distort the observed relationship. Finally, 
the price of labour appears to have a significant impact on 
total costs only in Ouebec. 

1. 	In this investigation, signs are assumed neutral if 

the coefficient is not significantly different from zero. 
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TABLE 14 

Coefficient Estimates for Revenue Model of Intraprovincial, 
General Freight Carriers 

Coefficient 	Variablea 	Quebec 	Ontario 	Alberta 

ao 	Constant 	1.9673 	-0.8230 	4.6143 

co 	0 	-2.0881 	- 	.2860 	-2.0716 

(0.5644)b 	(.5767) 	(0.4156) 

c oo 	0 2 	0.1461 	.0446 	0.1440 

(0.0302) 	(.0308) 	(0.0237) 

ID ]. 	AWT 	0.2761 	.3495 	0.4362 

(0.0957) 	(.0915) 	(0.0605) 

b 2 	AHAUL 	0.0631 	- 	.0158 	0.2478 

(0.1109) 	(.1769) 	(0.1104) 

b 3 	PLTL 	0.03394 	.2190 	0.2945 

(0.0907) 	(.1000) 	(0.0729) 

a l 	WAGE 	0.9123 	.2961 	0.2476 

(0.3070) 	(0.4127) 	(0.2860) 

R 2 	 82.96 	70.04 	88.37 

R 2  adjusted 	80.64 	66.04 	85.05 

N 	 51 	52 	28 

a ln omitted. 

b Standard errors in parentheses. 
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TABLE 15 

Coefficient Estimates for Revenue Model of Intraprovincial, 
General Freight, LTL Carriers  

Coefficient 	Variable 	Quebec 	Ontario 	Alberta 

ao 	Constant 	2.0165 	-0.4363 	39.0302 

co 	0 	-2.0409 	- 	.5031 	-8.3151 

(0.5787)a 	(.6070) 	(2.5694) 

c oo 	0 2 	0.1414 	.0528 	0.4619 

	

(0.0308) 	(.0325) 	(0.1322) 

b l 	AWT 	0.3008 	.3005 	0.2875 

	

(0.0949) 	(.1074) 	(0.1573) 

b 2 	AHAUL 	0.2772 	.0711 	0.4886 

	

(0.1388) 	(.1996) 	(0.1469) 

a 1 	WAGE 	0.7869 	.4982 	-0.0496 

	

(0.3224) 	(0.6447) 	(0.3198) 

R 2 	 84.26 	76.85 	91.79 

R 2  adjusted 	82.34 	72.72 	88.37 

N 	 47 	34 	18 

a Standard errors in parentheses. 
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TABLE 16 

Coefficient Estimates for Revenue Model of Intraprovincial, 
General Freight, Common Carriers 	 

Coefficient 	Variable 	Quebec 	Ontario 	Alberta 

ao 	Constant 	-0.1707 	-3.5503 	5.5477 

co 	0 	-2.0558 	0.2193 	-2.5407 

(0•6094)a 	(0.6173) 	(1.2440) 

coo 	0 2 	0.1444 	0.0246 	0.1668 

(0.0321) 	(0.0321) 	(0.0634) 

b l 	AWT 	0.3288 	0.3763 	0.5219 

(0.1189) 	(0.0862) 	(0.0967) 

b 3 	PLTL 	0.03276 	0.1681 	0.4870 

(0.3288) 	(0.1083) 	(0.2676) 

a l 	WAGE 	1.1197 	0.2620 	0.3812 

(0.3417) 	(0.4327) 	(0.3320) 

R 2 	 83.61 	72.31 	85.72 

R 2  adjusted 	81.45 	68.24 	81.52 

N 	 44 	40 	23 

a Standard errors in parentheses. 
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TABLE 17 

Coefficient Estimates for Cost Model of Intraprovincial, 
General Freight Carriers  

Coefficient 	Variable 	Quebec 	Ontario 	Alberta 

ao 	Constant 	2.6279 	-1.2356 	4.6847 

co 	0 	-2.0935 	-0.3406 	-1.9646 

	

(0.5842)a 	(0.5757) 	(0.5534) 

coo 	0 2 	0.1476 	0.0471 	0.1399 

	

(0.0313) 	(0.0307) 	(0.0315) 

b 1 	AWT 	0.2729 	0.3505 	0.4897 

	

(0.0991) 	(0.0913) 	(0.0806) 

b 2 	AHAUL 	0.0725 	0.0159 	0.1537 

	

(0.1148) 	(0.1766) 	(0.1470) 

b 3 	PLTL 	0.0115 	0.2250 	0.2920 

	

(0.0939) 	(0.0998) 	(0.0971) 

a l 	WAGE 	0.8346 	0.3476 	0.1719 

	

(0.3178) 	(0.4120) 	(0.3808) 

R 2 	 82.53 	70.67 	81.11 

R 2  adjusted 	80.15 	66.76 	75.71 

N 	 51 	52 	28 

a Standard errors in parentheses. 
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TABLE 18 

Coefficient Estimates for Cost Model of Intraprovincial, 
General Freight, LTL Carriers _ 

Coefficient 	Variable 	Quebec 	Ontario 	Alberta 

ao 	Constant 	2.4831 	-0.6650 	40.0620 

co 	0 	-2.0270 	- 	.5605 	-8.5855 

(0.6018)a 	(.6164) 	(3.7053) 

coo 	0 2 	0.1420 	.0557 	0.4761 

(0.0320) 	(.0329) 	(0.1906) 

b l 	AWT 	0.2936 	.3029 	0.3673 

(0.0987) 	(.1081) 	(0.2269) 

b 2 	AHAUL 	0.2756 	.0971 	0.3991 

(0.1443) 	(.2027) 	(0.2119) 

a l 	WAGE 	0.7174 	.5339 	-0.0437 

(0.3352) 	(0.6548) 	(0.4612) 

R 2 	 83.85 	76.90 	84.99 

R 2  adjusted 	81.89 	72.78 	78.73 

N 	 47 	34 	18 

a Standard errors in parentheses. 
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TABLE 19 

Coefficient Estimates for Cost Model of Intraprovincial, 

General Freight, Common Carriers  

Coefficient 	Variable 	Quebec 	Ontario 	Alberta 

ao 	Constant 	0.5261 	-4.1421 	9.1001 

co 	0 	-2.0422 	0.1595 	-3.4658 

	

(0•6274)a 	(0.6162) 	(1.4407) 

coo 	0 2 	0.1451 	0.0281 	0.2136 

	

(0.0330) 	(0.0320) 	(0.0734) 

10 1 	AWT 	0.3205 	0.3937 	0.6177 

	

(0.1224) 	(0.0861) 	(0.1121) 

b 3 	PLTL 	-0.0303 	0.1774 	0.7272 

	

(0.3385) 	(0.1081) 	(0.3099) 

a l 	WAGE 	1.0562 	0.3260 	0.2901 

	

(0.3519) 	(0.4320) 	(0.3845) 

R 2 	 83.43 	73.15 	83.44 

R 2  adjusted 	81.25 	69.20 	78.57 

N 	 44 	40 	23 

a Standard errors in parentheses. 
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TABLE 20 

Coefficient Estimates for Profit Model of Intraprovincial, 
General Freight Carriers 

Coefficient 	Variable 	Quebec 	Ontario 	Alberta 

ao 	Constant 	-26.3409 	16.2677 	-12.9441 

co 	0 	-1.4122 	0.1106 	-2.3435 

(2 • 0433)a 	(1.6318) 	(2.7346) 

coo 	0 2 	0.0931 	0.0334 	0.1617 

	

(0.1095) 	(0.0871) 	(0.1559) 

b l 	AWT 	0.4215 	0.2832 	0.0018 

	

(0.3466) 	(0.2589) 	(0.3983) 

b 2 	AHAUL 	-0.6107 	-1.3244 	0.7239 

	

(0.4016) 	(0.5007) 	(0.7262) 

b 3 	PLTL 	0.5676 	-0.1882 	-0.0896 

	

(0.3285) 	(0.2829) 	(0.4798) 

a l 	WAGE 	3.3931 	-1.4105 	2.1240 

	

(1.1115) 	(1.1680) 	(1.8818) 

R 2 	
31.57 	23.66 	24.21 

2 	• R 	adjusted 	22.24 	13.49 	2.56 

N 	 51 	52 	28 

F* 	 3.38 	2.32 	1.12 

F(.05,6,n=7) 	2.31 	2.31 	2.57 

a Standard errors in parentheses. 
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Scale economies (e) for the function used in this 
analysis can be defined as: 

c=  c 
1n0 

Co  + 2 coo  1n0 

At the point at which scale economies are exhausted, optimum 
scale (OS) is derived by finding the output level (0) where: 

co  + 2 coo  1n0 = 1; or 

0 = exp 
(1 - Co) 

(2 coo ) 

TABLE 21 

Optimal Firm Size (Shipments)  

Carrier Segment 	Quebec 	Ontario 	Alberta 

Combined 	35 	573 	1 515 751 	39 952 

LTL 	42 	551 	1 212 	359 	23 	545 

Common carrier 	35 707 	3 126 785 	34 671 

The optimum scale for each province by cost model is com-
puted and shown in Table 21. In Table 22, the distribution 
of all carriers by output level is shown and in Table 23 
selected characteristics of the combined carrier groups in 
each province are displayed. Based on Tables 21 and 22, it 
would appear that the majority of the Quebec carriers are 
facing a declining long run cost curve, but 20 per cent 
exceed optimal scale. No Ontario carrier exceeds the 
optimal scale measured for these carriers. The Alberta dis-
tribution of carriers, relative to optimum scale, is similar 
to that of Quebec. We are reluctant to attach too much 
importance to specific numerical estimates in this report. 
The consistently large estimates of optimal scale in Ontario 
do suggest that all Ontario carriers face a declining long 

run cost curve, but this is based on coefficients for output 
which have high standard errors. One possible hypothesis 

explaining the larger optimum scale for Ontario carriers is 

that the effective imposition of entry restrictions and 

common carrier service obligations in Ontario raises the 

threshold costs of efficient operation for these carriers. 

However, this is contradicted by the relatively low optimum 
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TABLE 22 

Distribution of Intraprovincial, 
General Freight Study Carriers  

Uumber of 
Shipments 
(000's) 	Quebec 	Ontario 	Alberta 

0 - 10 

10 - 20 

20 - 30 

30 - 40 

40 - 50 

50 - 60 

60 - 70 

70 - 80 

80 - 90 

90 - 100 

100 - 200 

200 - 300 

300 - 400 

400 - 500 

500 - 1 000 

	

18 	11 

	

11 	8 

	

6 	3 

	

3 	1 

	

1 	4 

	

2 	1 

	

2 	0 

	

0 	0 

	

1 	0 

	

0 	0 

	

5 	0 

	

1 	0 

	

1 	0 

O 	 o 

1 	 o 



TABLE 23 

Means and Standard Deviations of Selected Variables for Intraprovincial, 

General Freight  Carriers  

Quebec 	 Ontario 	Alberta 

	

Standard 	Standard 	Standard 

Variable 	Unit 	Mean 	Deviation 	Mean 	Deviation 	Mean 	Deviation 

Total cost 	$000 	1 850 	2 460 	2 677 	3 673 	517 	403 

Total revenue 	$000 	1 872 	2 381 	2 754 	3 770 	544 	421 

Operating ratioa 	% 	96.4 	9.1 	96.4 	5.3 	94.6 	15.3 

(98.8) 	 (97.2) 	 (95.0) 

Total shipments 	 34 447 	46 	417 	50 	439 	90 817 	17 	142 	16 798 

Average shipment weight 	kg 	3 118 	4 508 	6 453 	7 264 	5 549 	7 736 

Average length of haul 	km 	292.83 	207.56 	194.69 	139.98 	271.92 	141.59 

Range of average length 	27 to 	 26 to 	 75 to 

of haul 	 km 	1 027 	N/A 	684 	N/A 	578 	N/A 

Percentage LTL shipments 	% 	82.3 	26.6 	71.5 	32.7 	69.57 	41.5 

Percentage short-haul 
shipments 	% 	48.0 	b 	62.3 	b 	35.8 	b 

Labour cost per employee 	$ 	10 934 	2 769 	13 072 	4 004 	11 472 	2 417 

Fuel & tax cost per litre 	$tt 	•161c 	b 	•128d 	.027 	.174 	.229 

Capital cost 	$tt 	1.57 	.82 	1.91 	2.45 	2.25 	2.21 

Utilization 
(tonne-kilometres 
per power unit) 	000 	341.609e 	291.219 	815.813 d 	1 280.103 	703.475 	1 452.639 

a Arithmetic average, weighted ratio in parentheses. 

b Not computed. 

C  Excludes single outlier which reported fuel cost as $13.20/L. 

d Excludes four carriers that didn't report sufficient data. 

e Excludes single carrier for which UTIL could not be calculated. 
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size estimated for Quebec. 	On the other hand, since the 
average cost curve appears to be rising for the largest 20 
per cent of the carriers in Alberta and Quebec, it is tempt-
ing to infer that they are operating inefficiently. How-
ever, the confidence intervals bounding the average cost 
curves are sufficiently broad that one need not accept the 
hypothesis of a rising average cost curve. Since the func-
tional form employed assumes a U-shaped average cost curve, 
if costs fall over some range of very small firms, costs 
must rise for very large firms. The mere fact that there 
are carriers existing above and well below optimum scale in 
unregulated Alberta suggests that factors not measured in 
the model (i.e., volume of traffic demand, demand fluctua-
tions or quality of service) may influence the optimal 
scale. 

Our only a priori expectation with regard to the 
revenue model is that rates should reflect relative costs 
and, therefore, the relationships observed between cost and 
the variables studied here should be mirrored in the revenue 
model. In fact, this is what is found with no significant 
exceptions. 

A Comparison of Provincial Performance  

The primary objective of this study is to measure 
performance. In order to measure relative performance 
between differently regulated environments, we can estimate 
the cost and revenue associated with a defined bundle of 
services and operating conditions. 

As the environment changes so may the relationship 
between the performance of regulated and unregulated 
carriers. For example,.the elasticity of cost with respect 
to average weight of shipments is substantially higher for 
Alberta carriers than for Ontario carriers. Consequently, 
it would be desirable to develop an overall measure of the 
relative performance of regulated to unregulated carriers. 
This may be achieved by pooling the carriers of both the 
regulated and unregulated provinces in the pairwise com-
parison and adding a dummy variable representing the pre-
sence (value equals one) of regulation or its absence (value 
equals zero). The estimated coefficients for equations 5, 6 
and 7, modified to include a dummy variable whose value is 
"one" if an Alberta carrier, "zero" otherwise, are displayed 
in Tables 24 to 29 for revenue and costs. The F statistics 
to test the significance of the intercept effect are shown 
in Table 30. The majority of the intercepts are significant 
for the cost and revenue models that combine Alberta with 
Ontario and Alberta with Quebec at the one per cent level. 
This test is conditioned on the assumption of a common set 
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TABLE 24 

Coefficients of Revenue Model with Regulatory Variable 
for Intraprovincial, General Freight Carriers  

Alberta Carriers Merged with 

Coefficient 	Variable 	Quebec 	Ontario 

ao 	Constant 	1.3069 	0.6282 

co 	0 	-1.8815 	- 	.8383 

(0.3804)a 	(.3552) 

coo 	0 2 	0.1349 	.0724 

	

(0.0207) 	(.0195) 

b l 	AWT 	0.3278 	.3569 

	

(0.0596) 	(.0653) 

b 2 	AHAUL 	0.1032 	.0448 

	

(0.0840) 	(.1229) 

b 3 	PLTL 	0.1308 	.2012 

	

(0.0637) 	(.0705) 

a l 	WAGE 	0.7723 	.3965 

	

(0.2222) 	(.2972) 

R 	Alberta 	-0.3778 	- 	.5515 

	

(0.1206) 	(.1769) 

R
2 	

84.82 	77.46 

R 2  adjusted 	83.32 	75.27 

N 	 79 	80 

a Standard errors in parentheses. 
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TABLE 25 

Coefficients of Cost Model with Regulatory Variable 
for Intraprovincial, General Freight Carriers  

Alberta Carriers Merged with 

Coefficient 	Variable 	Quebec 	Ontario 

ao 	Constant 	1.4779 	0.7367 

co 	0 	-1.8311 	- 	.8860 

(0.4085)a 	(.3607) 

coo 	0 2 	0.1239 	.0754 

(0.0222) 	(.0198) 

b l 	AWT 	0.3504 	.3784 

(0.0640) 	(.0663) 

b 2 	AHAUL 	0.0921 	.0267 

(0.0902) 	(.1248) 

b 3 	PLTL 	0.1118 	.2086 

(0.0684) 	(.0716) 

a l 	WAGE 	0.7021 	.3856 

(0.2386) 	(.3018) 

R 	Alberta 	-0.3889 	- 	.5515 

(0.1295) 	(0.1797) 

R
2 	

83.41 	77.54 

R 2  adjusted 	81.78 	75.36 

N 	 79 	80 

a Standard errors in parentheses. 
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TABLE 26 

Coefficients of Revenue Model with Regulatory Variable 

for Intraprovincial, General Freight, LTL Carriers  

Alberta Carriers Merged with 

Coefficient 	Variable 	Quebec 	Ontario 

ao 	Constant 	3.5324 	0.2274 

co 	0 	-2.1124 	- 	.5969 

	

(0.5142)a 	(.5074) 

coo 	0 2 	0.1456 	.0582 

	

(0.0272) 	(.0267) 

b l 	AWT 	0.3093 	.3149 

	

(0.0773) 	(.0774) 

b 2 	AHAUL 	0.2820 	.0927 

	

(0.1077) 	(.1397) 

a l 	WAGE 	0.6448 	.4401 

	

(0.2469) 	(.3987) 

R 	Alberta 	-0.3233 	- 	.6758 

	

(0.1619) 	(0.2304) 

R 2 	
86.23 	81.70 

R 2  adjusted 	84.80 	79.26 

N 	 65 	52 

a Standard errors in parentheses. 
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TABLE 27 

Coefficients of Cost Model with Regulatory Variable 

for Intraprovincial, General Freight, LTL Carriers  

Alberta Carriers Merged with 

Coefficient 	Variable 	Quebec 	Ontario 

ao 	Constant 	3.8400 	0.5833 

co 	0 	-2.1256 	- 	.6863 

(0.5545)a 	(.5295) 

c oo 	0 2 	0.1479 	.0636 

(0.0293) 	(.0279) 

b 1 	AWT 	0.3101 	.3330 

(0.0833) 	(.0808) 

b 2 	AHAUL 	0.2617 	.0829 

(0.1160) 	(.1457) 

al 	WAGE 	0.6066 	.4302 

(0.2659) 	(.4160) 

R 	Alberta 	-0.3742 	- 	.6944 

(0.1744) 	(0.2407) 

R 2 	
85.09 	81.16 

R 2  adjusted 	83.55 	78.65 

N 	 65 	52 

a Standard errors in parentheses. 
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TABLE 28 

Coefficient Estimates of Revenue Model with Regulatory 
Variable for Intraprovincial, General Freight, 

Common Carriers 

Alberta Carriers merged with 

Coefficient 	Variable 	Ouebec 	Ontario 

ao 	Constant 	-0.4242 	-1.5735 

co 	0 	-2.0130 	-0.3714 

(0.5087)a 	(0.4088) 

c oo 	0 2 	0.1423 	0.0546 

	

(0.0267) 	(0.0217) 

b 1 	AWT 	0.3984 	0.3921 

	

(0.0709) 	(0.0652) 

b 2 	PLTL 	0.2590 	0.1278 

	

(0.1238) 	(0.0830) 

a l 	WAGE 	0.9557 	0.3545 

	

(0.2453) 	(0.3078) 

R 	Alberta 	-0.2995 	-0.4961 

	

(0.1493) 	(0.1700) 

R
2 	

85.84 	80.80 

2 R 	adjusted 	84.42 	78.75 

N 	 67 	63 

a Standard errors in parentheses. 



- 52 - 

TABLE 29 

Coefficient Estimates of Cost Model with Regulatory 
Variable for Intraprovincial, General Freight, 

Common Carriers 

Alberta Carriers Merged with 

Coefficient 	Variable 	Quebec 	Ontario 

ao 	Constant 	-0.3578 	-1.9736 

co 	0 	-2.0485 	-0.4136 

	

(0.5410)a 	(0.4181) 

coo 	
02 	

0.1454 	0.0574 

	

(0.0284) 	(0.0222) 

b 1 	AWT 	0.0226 	0.4188 

	

(0.0754) 	(0.0667) 

b 3 	PLTL 	0.2763 	0.1508 

	

(0.1317) 	(0.0849) 

a1 	WAGE 	0.9197 	0.3736 

	

(0.2609) 	(0.3148) 

R 	Alberta 	-0.3155 	-0.5074 

	

(0.1587) 	(0.1739) 

R
2 	

85.09 	81.02 

R 2  adjusted 	83.60 	78.99 

N 	 67 	63 

a Standard errors in parentheses. 
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TABLE 30 

F Statistics for Intercept Coefficients  

Model 

Alberta and 	Carrier Group 	Revenue 	Cost 
F 	F 

Quebec 	Combined 	9.811* 	9.018* 

Ontario 	Combined 	9.713* 	9.547* 

Quebec 	LTL 	3.99*** 	4.605** 

Ontario 	LTL 	8.606* 	8.346* 

Quebec 	Common 	4.026** 	3.95*** 

Ontario 	Common 	8.513* 	8.513* 

Significant at the .01 level. 
Significant at the .05 level. 
Significant at the .075 level. 

TABLE 31 

Ratio of Regulated Carrier Revenues and Costs to Alberta 
Carrier Rates and Costs -- Pooled Model 

Model 

Alberta and 	Carrier Group 	Revenuea 	Costa 

Quebec 	Combined 	1.41 	1.47 

Ontario 	Combined 	1.73 	1.73 

Quebec 	LTL 	1.38 	1.45 

Ontario 	LTL 	1.96 	2.00 

Quebec 	Common 	1.35 	1.37 

Ontario 	'Common 	1.64 	1.66 

a if R>0, ratio = exp.(R); 
if R<O, ratio = 	1  

exp. (R) 

** 
*** 
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of slope coefficients. The hypothesis of homogeneous slopes 
could not be rejected at the five per cent level using an 
analysis of covariance test (see Appendix B). The co-
variance test does not compare individual slopes, but the 
vector of slopes between the provincial regressions. It 
appears, then, that Ontario and Quebec carriers are less 

efficient and charge higher rates overall. The relative 
performance of trucking in these provinces is summarized in 
Table 31. The identical impact of the revenue and cost 

intercept effects suggests that Ontario and Quebec carriers 
are less efficient than Alberta carriers, rather than their 

being monopolists earning excess profits. Ontario carriers 
appear to perform poorly relative to Quebec carriers and it 
appears that LTL carriers (as opposed to TL) in Ontario are 
at the greatest disadvantage relative to unregulated 
trucking. 

The foregoing comparison is consistent with previous 
observations that the performance of Alberta carriers is 
superior to that of Ontario and Quebec carriers. 2  However, 
the differences in provincial performance are also influ-
enced by the choice of the "average" firm utilized in each 
pairwise comparison. For example, the average firm size of 
Alberta carriers is 17 000 shipments (see Table 23), a 
figure significantly less than the estimated optimal firm 
size of Alberta carriers. Consequently, if we estimated 
firm performance at a much larger firm size, we would expect 
the Alberta performance to improve as would be the case in 
Ontario and Quebec as well. 

The potential effect of scale choice on relative 
performance of each province is illustrated by plotting the 
long run average cost and revenue curves of carriers in 
Alberta and in each of the regulated provinces from 2 000 to 
100 000 shipments. The coefficients of the combined carrier 
group (equation 5) are utilized and in Table 33 the observed 
relationships are summarized. The average characteristics 
(except scale) of the output and factor price vectors are 
found in Table 32. 

See McRae and Prescott, Effects of Regulation, 2 . 

P. 70. 
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TABLE 32 

Average Output and Operating Characteristics 

Average Values for Alberta and Regulated Provinces 

Comparison of Alberta with 

Output and Factor 
Price Definition 	Ontario 	Quebec 

Total shipments 	38 785 	28 313 

Average weight (kg) 	6 137 	3 979 

Average haul 	(km) 	222 	286 

Per cent LTL 	 67.2 	77.8 

Per cent general freight 
revenue service 	.925 	.961 

Fuel cost $ per litre 	.143a 	•165b 

Wage cost $ 	12 	512.00 	11 	125.00 

Capital cost $ 	 2.03 	1.81 

Utilization tonne-kilometres 
per power unit 	(000) 	774•425 a 	471•510 c  

N 	 80 	79 
J 

a Excludes four Ontario carriers which did not report 
utilization of fuel data. 
b Excludes one Quebec outlier carrier whose fuel cost 
was reported as $13.20/L. 
c Excludes one Quebec carrier which reported no 
utilization data. 
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TABLE 33 

Behaviour of Regulated Provincial Performance Relative 
to Alberta as a Function of Firm Size 

Revenuea 	Costb 

Quebec 	is less than Alberta 	is less than Alberta 
revenue up to 2 000 	costs up to 33 000 
shipments; 	thereafter 	shipments; 	thereafter 
exceeds Alberta 	exceeds Alberta cost 
revenue throughout 	throughout range 
range 

Ontario 	exceeds Alberta 	exceeds Alberta cost 
revenue up to 93 000 	up to 73 000 
shipments; 	thereafter 	shipments; 	thereafter 
is less 	is 	less 

a Estimated from coefficients in Table 14. 
b Estimated from coefficients in Table 17. 

The results confirm that Quebec performs poorly 
relative to Alberta in terms of rates but appears to be cost 
efficient up to 33 000 shipments. In contrast, Ontario 
costs become less than Alberta costs at a size of approxi-
mately 73 000 shipments, and Ontario revenues continue to 
exceed Alberta revenues up to 93 000 shipments. The sig-
nificance of these comparisons is best seen by referring to 
the size of carriers presently operating in each province, 
displayed in Table 22. It appears that Alberta carriers 
actually operate at a scale where their costs are less than 
those of Ontario carriers. In contrast, the bulk of Quebec 
traffic is moved by carriers exceeding the scales at which 
they are more efficient than Alberta carriers. Thus, given 
the behaviour of costs, Alberta carriers operate in a size 
range where their costs are the lowest. 3  

This type of comparative analysis could be extended 
to compare provincial rates and costs across a continuum of 
the other variables such as average shipment weight, per 

3. 	This statement is true for the sample of carriers 
studied. 	The representativeness of the sample for the 
general freight carrier population is discussed in Chapter 
VI. 
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cent LTL, average haul and so on. However, we must be care-
ful to distinguish between visual conclusions and a statis-

tically supportable hypothesis. Since we cannot stiEnTil 

cally reject the null hypothesis of homogeneous slope vec-
tors, we can validly use the value of the dummy regulation 
variables as a measure of the overall effect of regulation, 
holding other modeled factors constant. As shown in Table 

31, these effects are quite large and statistically signifi-

cant. 

The Impact of Utilization Economies on Performance 

An issue that has been controversial in the measure-

ment of economies of scale in many industries is whether the 
proper specification of the long run cost model (or produc-

tion function) should include a capacity utilization 
measure. For example, Harmatuck notes the confusion regard-
ing scale and utilization economies in the railroad indus-

try• 4  Spady and Friedlaender conclude that larger firms 
can achieve greater economies of density and utilization 
than smaller firms, and that it is likely that these 
observed economies derive from features of the regulatory 
environment rather than from the underlying technology of 
trucking. 6  This author posits that better utilization of 
trucking capacity is a function of size per se. 6  Finally, 
a third determinant of utilization level is the density and 
composition of traffic available to the carrier. 

The question as to whether a utilization variable 
should be included in the cost model depends on which view-
point is accepted as most valid and on the objectives of the 
research. If the cause of higher or lower utilization is an 
exogenous factor (i.e., traffic mix and demand differences), 
such a variable is properly included, since it would reflect 
the influence of a noncontrollable factor. On the other 
hand, if utilization is a function of endogenous factors 
such as firm size, the benefits of firm size would be hidden 

4. 	D.J. Harmatuck, "A Policy-Sensitive Railway Cost 
Function," Logistics and Transportation Review 15, no. 2 
(1978), pp. 279-80. 

5. R.H. Spady and A.F. Friedlaender, "Redmic Cost 

Functions for the Regulated Trucking Industry," Bell Journal  

of Economics 9, no. 1 (Spring 1978), pp. 172-73. 

6. G. Chow, "The Status of Economies of Scale in 

Regulated Trucking: 	A- Review of the Evidence and Future 

Directions," Proceedings -- Nineteenth Annual Meeting of  

Transportation Research Forum 17, no. 1 (1978b), pp. 365-73. 
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by the inclusion. Finally, if utilization is a function of 
regulation, then equalization of utilization would disguise 
the impact of regulation. (This argument is similarly 
applied to labour prices.) 

Since there are wide differences of opinion on the 
validity of one viewpoint versus another, the cost model was 
re-evaluated with a utilization measure (UTIL) to test the 
sensitivity of the previous observations. Average loads has 
been used in the past but it only measures one dimension of 
utilization, weight capacity of vehicle. Tonne-kilometres 
per power unit has the advantage of measuring both the 
weight and distance capacity of a vehicle over time, of the 
motor carrier's largest class of assets. The results of the 
cost model recalibrated on the combined carrier group 
(equation 5) with this measure are shown in Table 34. The 
signs of the utilization coefficient are negative as we 
would expect. 

The optimum scale for Quebec, Ontario and Alberta 
carriers is calculated to be 32 724, 258 644 and 31 945 
shipments respectively. Referring to Table 21, the optimum 
level of output is reduced slightly in Quebec and Alberta 
and significantly in Ontario. It is difficult, however, to 
conclude that utilization is related solely to firm size. 
The simple correlation coefficient between the log of utili-
zation and the log of shipments is .39, .36 and -.15 in 
Quebec, Ontario and Alberta respectively. As discussed 
earlier, the level of utilization is potentially a function 
of several factors. 

Costs are again plotted and compared over a scale 
range of 2 000 to 100 000 shipments. Summarized briefly, we 
find that: (1) Quebec costs exceed Alberta costs up to 
3 000 shipments and thereafter are less, and (2) Ontario 
costs exceed Alberta costs up to 56 000 shipments and there-
after are less. This reversal in performance relationships 
between Quebec and Alberta is expected. Ouebec carriers are 
characterized as having less than half the average utiliza-
tion of capacity found for Alberta carriers (see Table 23). 
By equalizing utilization levels between the carriers of the 
two provinces, Quebec carriers are made to appear more effi-
cient than they actually are and Alberta carriers are made 
to appear less efficient. The point needs to be stressed 
that utilization is a function of several factors. If 
market-demand influences on utilization are the basis for 
differences in utilization levels between provinces, there 
would be justification for equalizing such differences in 
the comparison of performance. On the other hand, if the 
utilization level is influenced by differences in economic 
regulation, equalization of utilization levels would dis-
guise the impact of regulation. 
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TABLE 34 

Coefficient Estimates for Cost Model with Utilization 
Specification for Intraprovincial, General Freight Carriers  

Coefficient 	Variable 	Quebec 	Ontario 	Alberta 

ao 	Constant 	2.0783 	-0.6921 	-0.3298 

co 	0 	-1.9254 	- 	.3211 	-1.3295 

(0.6012)a 	(.5255) 	(0.6162) 

c oo 	0 2 	0.1407 	.0530 	0.1123 

	

(0.0318) 	(.0281) 	(0.0329) 

ID ]. 	AWT 	0.3413 	.4860 	0.6333 

	

(0.1160) 	(.0937) 	(0.1063) 

b 2 	AHAUL 	0.1497 	.1058 	0.4115 

	

(0.1334) 	(.1637) 	(0.1924) 

b 3 	PLTL 	0.0229 	.2007 	0.2150 

	

(0.0942) 	(.0914) 	(0.0997) 

a l 	WAGE 	0.7285 	.1268 	0.2361 

	

(0.3305) 	(.3825) 	(0.3599) 

U 	UTIL 	-0.0869 	- 	.1601 	-0.2258 

	

(0.0770) 	(0.0506) 	(0.1171) 

I 
R 2 	 83.03 	76.11 	84.07 

2 R 	adjusted 	80.27 	72.31 	78.50 

N 	 51 	52 	28 

a Standard errors in parentheses. 
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As noted above, these visual observations are not 
necessarily statistically significant. Furthermore, the 
utilization issue cannot be conclusively answered from the 
data available to this study. 7  However, an alternative 
approach to estimating the impact of regulation without 
ignoring utilization is to use an indicator variable direct-
ly in the model. The results of the pooled cost model are 
displayed in Table 35 for the combined carrier group. The 
coefficients for the dummy variable representing Alberta 
carriers are significant at the five per cent level and in-

dicate that Quebec and Ontario carrier costs overall are 33 

and 42 per cent higher than Alberta carrier costs. Compari-
son of these cost inefficiencies with those found in Table 
31 indicates that the relative efficiency of Alberta car-
riers is reduced when utilization is accounted for; nonethe-
less, Alberta carriers still retain a statistically signifi-
cant advantage in cost efficiency. 

7. 	The empirical measurement of factors affecting 
utilization is discussed in Appendix C. 
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TABLE 35 

Coefficient Estimates of Pooled Cost Model with Utilization 
and Regulatory Variables for Intraprovincial, General 

Freight Carriers 

Alberta Carriers Merged with 

Coefficient 	Variable 	Quebec 	Ontario 

ao 	Constant 	0.0561 	0.1899 

co 	0 	-1.5654 	- 	.7896 

(0.4171)a 	(.3312) 

coo 	0 2 	0.1228 	.0766 

	

(0.0223) 	(.0181) 

b l 	AWT 	0.4551 	.5021 

	

(0.0791) 	(.0686) 

b 2 	AHAUL 	0.2203 	.1530 

	

(0.1062) 	(.1189) 

b 3 	PLTL 	0.1106 	.1818 

	

(0.0667) 	(.0659) 

a l 	WAGE 	0.6016 	.2446 

	

(0.2374) 	(.2787) 

U 	UTIL 	-0.1311 	- 	.1624 

	

(0.0609) 	(.0421) 

R 	Alberta 	-0.2909 	- 	.3532 

	

(0.1342) 	(0.1727) 

R 2 	 84.44 	81.43 

R 2  adjusted 	. 	82.67 	79.34 

N 	 79 	80 

a Standard errors in parentheses. 





Chapter V 

A FURTHER ANALYSIS OF INTRAPROVINCIAL TRUCKING PERFORMANCE 

The focus of the analysis described in Chapter IV 

was on intraprovincial general freight carriers. This 

chapter tests the sensitivity of those results to variations 
in population definition and model formulation. This sen-
sitivity analysis allows us to test the robustness of the 

initial conclusions. 

Comparisons of Regression Results Between GF and NGF 

Populations  

The study has so far concentrated on carriers which 

earn the majority of their revenues from the movement of 
general freight. The homogeneity of this group of carriers 
has several advantages. General freight carriers tend to 

utilize the same technology (i.e., equipment and operating 
techniques) and face similar operating conditions. The same 
is true for any class of carrier identified by commodity. A 

carrier whose principal products moved are petroleum, autos, 

refrigerated liquid or dry bulk in tanks utilizes special-
ized equipment and usually makes one-way hauls (or obtains 
back-hauls through circuitous backrouting and expensive 
equipment sanitization). Carriers such as those transport-
ing general freight utilize general purpose vans suitable 
for the movement of a wide variety of products. Consequent-
ly, a comparison of performance that doesn't recognize com-
modity heterogeneity may be identifying spurious relation-
ships. The emphasis on one group of carriers also has the 
advantage of isolating the effects of regulation. As noted 
in the House report, regulations differ significantly be-
tween segments of the industry. 1  It would be inappropri-
ate, for example, to mix dump truck firms with GF carriers 
as dump trucking was unregulated in 1975 (and may still be 
de facto unregulated today). 2  

It would be desirable to duplicate the steps taken 
in analyzing the performance of GF carriers for each type of 
NGF carrier. However, this is not possible due to the small 
population and subsequently small number of sample observa-
tions available for each type of specialized carrier. We 

thus resort to grouping all NGF carriers into one class. 

1. "Economic Regulàtion," p. 150. 

2. Ibid., Appendix D. 
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TABLE 36 

Coefficient Estimates for Cost Model of Intraprovincial, 
Nongeneral Freight Carriers 

Coefficient 	Variable 	Quebec 	Ontario 	Alberta 

ao 	Constant 	-8.0061 	-1.9467 	-21.6643 

co 	0 	-0.4812 	-0.8061* 	2.1784 

(0.5494)a 	(0.4798) 	(1.7308) 

coo 	0 2 	0.0614* 	0.0839* 	-0.1330* 

(0.0373) 	(0.0297) 	(0.1367) 

b l 	AWT 	0.6570* 	0.0296 	1.0953* 

(0.1136) 	(0.1340) 	(0.3979) 

b 2 	AHAUL 	0.2611* 	-0.0434 	0.0329 

(0.1645) 	(0.2099) 	(0.3346) 

b 3 	PLTL 	0.2075* 	-0.1742* 	0.2385 

(0.0702) 	(0.1170) 	(0.1574) 

a l 	WAGE 	0.6307 	0.9727* 	0.7619* 

(0.4092) 	(0.5095) 	(0.3636) 

R
2 	

70.38 	59.82 	61.69 

R 2  adjusted 	64.65 	52.93 	48.92 

N 	 38 	42 	25 

* Significant at the .05 level. 

a Standard errors in parentheses. 
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TABLE 37 

Coefficient Estimates for Revenue Model of Intraprovincial, 
Nongeneral Freight Carriers 

Coefficient 	Variable 	Quebec 	Ontario 	Alberta 

ao 	Constant 	-8.2236 	-0.5457 	-21.3756 

co 	0 	-0.4782 	- 	.8636* 	2.3414 

(0.5793)a 	(.4950) 	(1.7128) 

coo 	0 2 	0.0602 	.0834* 	-0.1462 

	

(0.0393) 	(.0307) 	(0.1353) 

b l 	AWT 	0.6452* 	.0256 	1.0210* 

	

(0.1197) 	(.1382) 	(0.3938) 

b 2 	AHAUL 	0.2118 	- 	.0959 	0.0673 

	

(0.1734) 	(.2165) 	(0.3311) 

b 3 	PLTL 	0.2054* 	- 	.1583 	0.2119 

	

(0.0740) 	(.1207) 	(0.1558) 

a l 	WAGE 	0.7034* 	.8970* 	0.7524* 

	

(0.4314) 	(0.5257) 	(0.3598) 

R 2 	 67.0 	
, 	

55.79 	61.02 

R 2  adjusted 	6.6 	48.21 	48.02 

N 	 38 	42 	25 

* Significant at the .05 level. 

a Standard errors in parentheses. 
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Equation 5 was calibrated for nongeneral freight 

(NGF), intraprovincial carriers in each province. Both the 

cost and revenue formulations were estimated and the coeffi-

cients for these models are displayed in Tables 36 and 37. 
These tables are compared to Tables 14 and 15 in Chapter 

IV. It is evident that a greater proportion of variance in 
cost and revenue of GF carriers is explained by the models 

vis-à-vis the NGF carriers. No doubt this is partially due 

to the smaller sample size of the NGF carrier group. How-
ever, a substantial proportion of the unexplained variance 
in the NGF models is probably due to the greater hetero-
geneity of the NGF carrrier samples. In addition, many of 
the coefficients will either be significant or take on a 
specific value for the NGF group. For example, the "percen-
tage of LTL" is not an important determinant of Quebec-GF 
carrier cost but it is an important determinant of Quebec-
NGF carrier cost. This suggests that a different model 
utilizing different independent variables may be more appro-
priate for one set of carriers (NGF) than another (GF). 
This was found to be the appropriate approach in Chapter IV 
where models were utilized for increasingly homogeneous 
groupings of carriers (i.e., from all intraprovincial to 
common carriers to LTL carriers). 

The remainder of this analysis of NGF carriers will 
continue to utilize equation 5 for comparative purposes. 
Both a pooled model and a pooled model with a dummy variable 
representing Alberta were estimated for a combined Quebec-
Alberta sample and for a combined Ontario-Alberta sample. 
The coefficients for the pooled cost model (with a regula-
tion variable) are displayed in Table 38 as representative 
of the results. In both the cost and revenue formulations 
of the pooled model, the intercept effect represented by the 
coefficient of the dummy variable was not significantly 
different from zero at the five per cent level of signifi-
cance. This result contrasts with the results for the GF 
carriers in Tables 24 and 25 where the regulatory effect is 
significant. It appears that regulation may have a diffe-
rent impact on different segments of the industry. One 
plausible explanation of the present comparison is that the 
NGF carriers tend to be represented by truckload carriers 
which are less stringently controlled by government regula-
tion, vis-à-vis market forces. Consequently, NGF carriers 
in Ontario and Quebec perform comparably with NGF carriers 
in Alberta. Furthermore, selected carriers in the NGF cate-
gory may not be regulated in Ontario or Quebec for the year 
observed. The dump truckers are a case in point in Ontario. 

The cost formulation of the above models was esti-
mated with the inclusion of a utilization variable. Utili-
zation significantly affected the cost performance. How-
ever, none of the conclusions made above were affected. 
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TABLE 38 

Coefficients of Pooled Cost Models for Nongeneral 
Freight Carriers 

	

Alberta 	Alberta 
with 	with 

Coefficient 	Variable 	Quebec 	Ontario 

ao 	Constant 	-11.0194 	-6.6118 

co 	0 	0.1069 	-0.1548 

(0.5113)a 	(0.4096) 

c oo 	0 2 	0.0249 	0.0453 

	

(0.0359) 	(0.0267) 

b l 	AWT 	0.6813 	0.2380 

	

(0.1223) 	(0.1220) 

b 2 	AHAUL 	0.2302 	0.0926 

	

(0.1538) 	(0.1699) 

b 3 	PLTL 	0.1974 	-0.0249 

	

(0.0697) 	(0.0904) 

a l 	WAGE 	0.6969 	0.8745 

	

(0.2422) 	(0.2876) 

R 	Alberta 	-0.0420 	0.2304 

	

(0.1960) 	(0.2529) 

R 2 	 64.34 	55.11 

R 2  adjusted 	59.80 	49.78 

N 	 63 	67 

a Standard errors - in parentheses. 



TABLE 39 

Coefficient Estimates for Cost Model of Intraprovincial Carriers -- 
Pooled and Non-Pooled Models 

	

Quebec 	Ontario 
with 	with 

Coefficient 	Variable 	Quebec 	Ontario 	Alberta 	Alberta 	Alberta 

.30 	Constant 	-3.9184 	-3.9803 	-8.3761 	-5.9711 	-5.0513 

co 	0 	-0.9122 	-0.2863 	-0.0391 	-0.5496 	-0.2134 

(0•2946)a 	(0.3061) 	(0.4892) 	(0.2364) 	(0.2374) 

02 	0.0866 	0.0478 	0.0375 	0.0671 	0.04339 coo 

	

(0.0172) 	(0.0173) 	(0.0324) 	(0.0143) 	(0.0140) 

ID ]. 	AWT 	0.4523 	0.2661 	0.5251 	0.4904 	0.3184 

	

(0.0735) 	(0.0704) 	(0.1140) 	(0.0602) 	(0.0581) 

b 2 	AHAUL 	0.1469 	-0.0623 	0.1556 	0.1720 	-0.0012 

	

(0.0947) 	(0.1265) 	(0.1753) 	(0.0841) 	(0.1024) 

b 3 	PLTL 	0.1215 	0.0914 	0.1146 	0.1195 	0.0830 

	

(0.0529) 	(0.0672) 	(0.0845) 	(0.0447) 	(0.0535) 

a l 	WAGE 	0.6887 	0.7304 	0.6701 	0.6845 	0.7362 

	

(0.2556) 	(0.3171) 	(0.2590) 	(0.1724) 	(0.2070) 

R 	Alberta 	 -0.2049 	-0.2053 

- 	 (0.1142) 	(0.1495) 

R 2 	 75.75 	64.92 	58.48 	72.14 	65.45 

R 2  adjusted 	 73.98 	62.50 	53.07 	70.69 	63.71 

N 	 89 	94 	53 	142 	147 

a Standard errors in parentheses. 
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The cost models were next calibrated on the intra-
provincial carriers without any distinction between the GF 
and NGF carriers. The results of both the unpooled and 
pooled estimations (with the indicator variable) are 
displayed in Table 39. The results are consistent with the 
expectations. Alberta performance is significantly superior 
to Quebec performance as indicated by the significantly 
negative coefficient for the regulatory dummy variable. In 
contrast, this coefficient is not significant for the pooled 
Ontario-Alberta model. In both cases, the coefficients of 

the regulatory variable appear to be an average for the CF 
and NGF regulatory effect shown in Tables 17 and 38. 

This analysis suggests that the segmentation of GF 

from NGF carriers was justified. Combining the two popula-
tions would have resulted in the averaging of distinctly 
different types of carriers which are potentially regulated 
differently as well. 

Sensitivity of Regression Results to Population and Model 
Specifications  

This study has sought to isolate the impact of regu-
lation by focusing on a homogeneous population of motor 
carriers, the intraprovincial, general freight carriers. 
The criteria used to identify carriers in this group were: 

(1) the carrier earned 100 per cent of its revenues 
in intraprovincial movement; 

(2) the carrier earned 50 per cent or more of its 
revenues in the movement of general freight. 

This study implemented these criteria by utilizing 
statistics reported in the Motor Carriers-Freight Survey 
(MCF) tapes. However, it is pointed out that these figures 
are estimates which are inconsistent with estimates of the 
same criterion variables made from the For -Hire Trucking 
Origin and Destination Survey (TOD) tapes. It should be 
stressed that the carrier characteristics identified from 
either source (MCF or TOD) are estimates. In many situa-
tions it appears that a carrier reports in the MCF survey 
that no extraprovincial revenues are earned, yet extrapro-
vincial freight bills are sampled for the firm in the TOD 

survey. Where the TOD-estimated percentage of extraprovin-

cial business is small, this would suggest that the carrier 

didn't consider its extraprovincial business significant 

enough to highlight. In addition, because the TOD figures 

are estimates, they may over- or underestimate the true 

value. 
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It was noted in Chapter III that further homogeneity 
in the carrier population could be obtained by concentrating 
the analysis on intercity carriers to the exclusion of 
carriers predominantly in local service. Again, the carrier 
samples could be identified using data from either the TOD 
or the MCF surveys. 

The criticism could also be made that the general 
freight category is in itself heterogeneous. It would prob-
ably be beneficial to segment the carriers by greater com-
modity detail (i.e., as used in McRae and Prescott 3 ). How-
ever, the balance between available observations and homo-
geneity would have to be considered, and it is likely that 
this general criterion will have to do. We can at least 
state that there is more homogeneity in this sample than in 
comparable analysis at the firm level where no distinctions 
are made at all. 

The original sample was purged to test the sensi-
tivity of the original results to changes in the sample 
based on the concerns expressed above. Estimates of the 
percentage of extraprovincial revenues for Alberta were 
estimated from the TOD survey by the Canadian Transport 
Commission (CTC). 4  Using the CTC estimates, two Alberta 
carriers with 20 per cent or more extraprovincial business 
were deleted from the sample as it was felt that a carrier 
with 80 per cent or more of its business in the intrapro-
vincial area was sufficiently homogeneous. The remaining 26 
carriers were distributed as follows: 15 with 0 per cent 
extraprovincial revenue, 10 with 1 to 10 per cent and 1 with 
11 to 20 per cent. 

The CTC also estimated, based on the TOD survey, the 
percentage of revenues earned for shipments travelling less 
than 24.1 km for Ontario and Quebec, but not for Alberta. 
It would be inappropriate to delete the local carriers in 
two provinces and not the third. Therefore, estimates of 
the local proportion of business for Alberta carriers were 
estimated from the MCF survey. There was enough agreement 
between the two surveys to proceed. Subsequently, seven 
Ontario, seven Quebec and four Alberta carriers were identi-
fied as carriers with local revenues exceeding 30 per cent 
of the business and deleted from the provincial samples. 

3. Effects of Regulation. 

4. This analysis was conveyed via Andrew Klymchuk, 
Consumer and •Corporate Affairs Canada, letter dated October 
20, 1980. 
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In summary, the carrier deletions made above 
increase the homogeneity of the original sample and its 
validity with respect to measuring differences in carrier 
performance between provinces. The population may now be 
titled "general freight, nonlocal, intraprovincial  car-
riers." 5  

The sensitivity of the original results to sample 

changes was initially tested by calibrating the provincial 
and pooled models (if appropriate) using a sample reduced by 
deleting the 2 Alberta carriers with over 20 per cent extra-
provincial revenues and 14 Ontario, Quebec and Alberta local 
carriers with over 30 per cent local revenues. The results 
of the pooled cost model for Quebec merged with Alberta are 
shown in Table 40. 

Four major observations were made: 

1. The coefficient for AHAUL was generally found to 
be insignificant in the original cost models but is now sig-
nificant or more significant in four of the six provincial 
models where the variable was included (Quebec - all GF, 
Alberta - all GF, Ontario - LTL, Alberta - LTL). This was 
also observed in the pooled models. 	In Table 40, the co- 
efficient of AHAUL increases from .09 to .36 without a 
change in the standard error. 	The deletion of the local 
carriers probably led to this improvement. This suggested 
inclusion of AHAUL in analyzing the common carrier group. 

2. The coefficient for WAGE was found to be insigni-
ficant in every provincial cost model and in the pooled 
model as shown in Table 40. This suggests a respecification 
of the model to delete WAGE. 

, 3. The goodness of fit of the models (as measured by 
the R`) increased. This occurred despite a reduction in 
sample size. The sample is obviously more homogeneous. For 
example, the R 2  increased from 83.4 to 87.7 for the pooled 
Alberta-Quebec model. 

4. The performance differential between Ontario and 
Alberta decreased slightly but the difference was still sig-
nificant. The performance difference between Alberta and 
Quebec decreased significantly, from -.38 to -.20 as shown 
in Table 40. However, while adjustments had been made to 

5. 	The elimination of the carrier with workload number 
6125 removes the carrier identified by the CTC to be domi-
ciled in British Columbia but listed as a carrier doing 

business in Quebec in the MCF survey. Ibid. 



TABLE 40 

Sensitivity Analysis of Pooled Cost Model Results 
to Sample and Variable Deletions 

(Alberta Carriers Merged with Quebec)  

I 	 f 

(1) 	(2) 	(3) 	(4) 

Original Modela 	Original Model 	Reduced Modelc 	Reduced Model 

Coefficient 	Variable 	Original Sample 	Reduced Sampleb 	Reduced Sample 	Equalized Sampled 

ao 	Constant 	1.4779 	3.4945 	4.5300 	1.5393 

Co 	0 	-1.8311 	-1.4253 	-1.4212 	-0.7508 

(0.4085) 	(0.3953) 	(0.3931) 	(0.4666) 
2 

Coo 	
0 	0.1339 	0.1142 	0.1143 	0.0801 

(0.0222) 	(0.0212) 	(0.0211) 	(0.0246) 
b 1 	AWT 	0.3504 	0.3345 	0.3390 	0.3071 

(0.0640) 	(0.0575) 	(0.0566) 	(0.0565) 
b 2 	AHAUL 	0.0921 	0.3654 	0.3811 	0.4092 

	

(0.0902) 	(0.0997) 	(0.0954) 	(0.0937) 
b 3 	PLTL 	0.1118 	0.0966 	0.0997 	0.0527 

	

(0.0684) 	(0.0686) 	(0.0680) 	(0.0690) 
a l 	WAGE 	0.7021 	0.1310 

	

(0.2386) 	(0.2273) 
R 	Alberta 	-0.3889 	-0.2047 	-0.1853 	-0.2507 

	

(0.1295) 	(0.1211) 	(0.1158) 	(0.1166) 

R
2 	

83.41 	87.67 	87.60 	88.06 

N 	 79 	70 	70 	66 

a Table 25. 

b Quebec sample adjusted from data given by CTC to eliminate local carriers. Alberta sample 
adjusted to exclude interprovincial carriers. 

c Wage as independent variable deleted. 

d Alberta sample adjusted from MCF survey to eliminate local carriers. 
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the Quebec and Ontario samples to reduce local carrier rep-

resentation, the same had not been done to the Alberta 

sample. 

A second set of supplemental regressions was cali-

brated to test the impact of deleting the variable WAGE. 

The impact was minimal as can be seen by comparing columns 3 

and 2 of Table 40. 

The third and final set of supplemental regressions 

made three adjustments simultaneously: 

1. the Alberta sample was also purged of predomi-

nantly local carriers; 

2. the variable WAGE was deleted from all models; 

3. the variable AHAUL was added to the common 

carrier models. 

The regression results are displayed in Tables 41 to 

51 where each table corresponds to the respectively numbered 

table (in parentheses) in Chapter IV. 

The following conclusions are made from a comparison 
of the supplementary and original analysis: 

1. The deletion of predominantly local carriers from 
each provincial sample increased the homogeneity of the 
study carriers. 	The R 2  increased despite reducing the 
sample size and deleting the variable WAGE. 

2. Apparently the inclusion of local carriers dis-
guised the importance of length of haul. The variable AHAUL 
is significant in the majority of the models including the 
common carrier model which previously did not include 
AHAUL. 	For some reason AHAUL is not significant in the 
Ontario models. 

3. The coefficients for AWT and PLTL are relatively 
stable. 	However, the scale coefficients (0 and 0 2 ) vary 
considerably. 	Examination of Table 21 indicates that the 
computed optimal scale is very sensitive to sample varia-

tions. 

4. The differential in performance between Alberta 

carriers and Ontario-Quebec carriers is confirmed. As shown 

in Tables 49 and 31, the ratio of regulated rates and costs 

to unregulated rates and costs decreases but the ratio still 

exceeds one in all cases. The largest decrease is in the 
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relative efficiency of Alberta to Quebec general freight 
carriers (combined group). As shown in Tables 48 and 30, 

the significance levels decline in some cases and increase 
in others. 

5. The differential in performance between Alberta 
and Ontario is not changed by the sample and variable 
changes in the model with utilization. As shown in Tables 

35 and 51, the poor performance of Ontario is actually 
increased. However, Quebec fares much better as the 
differential between Alberta and this regulated province is 

not statistically significant. This again points out the 
importance of evaluating the factors affecting utilization. 

In summary, the model results are improved through 
the further cleansing of the sample. Some coefficients 
(particularly scale variables) are very sensitive to the 
sample makeup. However, the coefficients for the variable 
representing performance differentials between regulated and 

unregulated carriers are relatively stable and robust. The 
conclusions made in Chapter IV are confirmed. 
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TABLE 41 (17) 

Coefficient Estimates for Cost Model of Intraprovincial, 
General Freight Carriers 

(Modified Model and Sample) 

Coefficient 	Variable 	Quebec 	Ontario 	Alberta 

ao 	Constant 	3.2797 	0.2136 	0.4398 

co 	0 	-0.9069 	- 	.1995 	- 	.6120 

(0•6683)a 	(.6205) 	(.6497) 

coo 	
02 	

0.0898 	.0433 	.0662 

	

(0.0348) 	(.0328) 	(.0355) 

b 1 	AWT 	0.2471 	.4123 	.3794 

	

(0.0871) 	(.0939) 	(.0712) 

b 2 	AHAUL 	0.3468 	.1440 	.3836 

	

(0.1277) 	(.1749) 	(.1420) 

b 3 	PLTL 	-0.0111 	.2427 	.1665 

	

(0.1133) 	(0.0926) 	(0.0929) 

R 2 	 88.29 	75.90 	88.48 

R 2  adjusted 	86.74 	72.81 	84.87 

N 	 44 	45 	22 

a Standard errors in parentheses. 
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TABLE 42 (18) 

Coefficient Estimates for Cost Model of Intraprovincial, 
General Freight, LTL Carriers 
(Modified Model and Sample) 

Coefficient 	Variable 	Quebec 	Ontario 	Alberta 

ao 	Constant 	3.2345 	3.5081 	32.4248 

co 	0 	-0.9102 	-0.6894 	-7.0958 

(0•7025)a 	(0.6354) 	(2.4428) 

coo 	0 2 	0.0810 	0.0662 	0.3955 

	

(0.0363) 	(0.0332) 	(0.1262) 

b 1 	AWT 	0.2465 	0.3297 	0.6001 

	

(0.0875) 	(0.0992) 	(0.1451) 

b 2 	AHAUL 	0.3501 	0.2628 	0.6001 

	

(0.1357) 	(0.1824) 	(0.1451) 

R 2 	 87.85 	85.14 	92.72 

R2  adjusted 	86.54 	82.44 	89.80 

N 	 42 	27 	15 

a Standard errors in parentheses. 



TABLE 43 (19) 

Coefficient Estimates for Cost Model of Intraprovincial, 
General Freight, Common Carriers 

(Modified Model and Sample)  

Coefficient 	Variable 	Quebec 	Ontario 	Alberta 

Constant 	0.3771 	-0.4070 	4.9549 

co 	0 	- 	.7393 	- 	.4215 	-2.0095 

( • 7038)a 	(.6241) 	(1.1284) 

coo 	0 2 	.0828 	.0612 	0.1342 

	

(.0365) 	(.0336) 	(0.0579) 

b 1 	AWT 	.3332 	.4769 	0.4826 

	

(.1097) 	(.1080) 	(0.0859) 

b 2 	PLTL 	.3030 	.1983 	0.5187 

	

(.4089) 	(.0989) 	(0.2308) 

b 3 	AHAUL 	.3738 	.1986 	0.4495 

	

(0.1373) 	(0.1790) 	(0.1324) 

R 2 	 88.74 	81.10 	91.35 

R 2  adjusted 	 87.03 	77.72 	88.03 

N 	 39 	34 	19 

a Standard errors in parentheses. 

TABLE 44 (21) 

Optimal Firm Size (Shipments) Estimated from 
Modified Model  and Sample  	 

Carrier Segment 	Quebec 	Ontario 	Alberta 

Combined 	 40 843 	1 036 	167 	192 504 

LTL 	 132 106 	347 952 	27 858 

Common carrier 	36 425 	110 587 	74 068 
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TABLE 45 (25) 

Coefficients of Cost Model with Regulatory Variable 
for Intraprovincial, General Freight Carriers 

(Modified Model and Sample) 

Alberta Carriers Merged with 

Coefficient 	Variable 	Quebec 	Ontario 

ao 	Constant 	1.5393 	0.8135 

co 	0 	-0.7508 	- 	.4351 

(0.4666)a 	(.4189) 

coo 	0 2 	0.0801 	.0550 

(0.0246) 	(.0225) 

b 1 	AWT 	0.3071 	.4043 

(0.0565) 	(.0667) 

b 2 	AHAUL 	0.4092 	.2055 

(0.0937) 	(.1252) 

b 3 	PLTL 	0.0527 	.2197 

(0.0690) 	(.0664) 

R 	Alberta 	-0.2507 	- 	.5298 

(0.1166) 	(0.1749) 

R 2 	
88.06 	82.40 

R 2  adjusted 	87.06 	80.64 

N 	 66 	67 

a Standard errors in parentheses. 
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TABLE 46 (27) 

Coefficients of Cost Model with Regulatory Variable 
for Intraprovincial, General Freight, LTL Carriers 

(Modified Model and Sample) 

Alberta Carriers Merged with 

Coefficient 	Variable 	Quebec 	Ontario 

ao 	Constant 	3.8713 	3.7381 

co 	0 	-1.0904 	-0.7919 

(0.6507)a 	(0.5391) 

coo 	0 2 	0.0975 	0.0712 

	

(0.0336) 	(0.0281) 

b 1 	AWT 	0.2606 	0.3358 

	

(0.0746) 	(0.0782) 

b 2 	AHAUL 	0.4079 	0.3126 

	

(0.1105) 	(0.1340) 

R 	Alberta 	-0.3373 	-0.5943 

	

(0.1556) 	(0.2046) 

R 2 	 88.20 	88.16 

2 	• R 	adjusted 	87.04 	86.52 

N 	 57 	42 

a Standard errors in parentheses. 
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TABLE 47 (29) 

Coefficient Estimates of Cost Model with Regulatory Variable 

for Intraprovincial, General Freight, Common Carriers 
(Modified Model and Sample) 

Alberta Carriers Merged with 

Coefficient 	Variable 	Quebec 	Ontario 

ao 	Constant 	0.8256 	0.0731 

co 	0 	- 	.6789 	- 	.5425 

(.5775)a 	(.4137) 

coo 	0 2 	.0758 	.0658 

(.0299) 	(.0225) 

b l 	AWT 	.3469 	.4594 

(.0644) 	(.0716) 

b 3 	PLTL 	.0863 	.1913 

(.1330) 	(.0745) 

a l 	AHAUL 	.4248 	.2914 

(.1032) 	(.1262) 

R 	Alberta 	- 	.2528 	- 	.4736 

(0.1354) 	(0.1793) 

R 2 	 89.41 	87.02 

R 2  adjusted 	88.17 	85.32 

N 	 58 	53 

a Standard errors in parentheses. 
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F Statistics for Intercept Coefficients 

(Modified Model and Sample)  

Model 

Alberta and 	Carrier Croup 	Revenue 	Cost 
F 	F 

Quebec 	Combined 	3.990*** 	4.624** 

Ontario 	Combined 	8.688* 	9.174* 

Quebec 	LTL 	 4.443** 	4.697** 

Ontario 	LTL 	 8.298* 	8.440* 

Quebec 	Common 	3.983*** 	3.486*** 

Ontario 	Common 	6.237** 	6.977** 

Significant at the .01 level. 
Significant at the .05 level. 
Significant at the .10 level. 

TABLE 49 (31) 

Ratio of Regulated Carrier Revenues and Costs to Alberta 
Carrier Revenues and Costs -- Pooled Model 

(Modified Model and Sample) 

Model 

Alberta and 	Carrier Croup 	Revenuea 	Costa 

Quebec 	Combined 	1.25 	1.28 

Ontario 	Combined 	1.69 	1.70 

Quebec 	LTL 	 1.37 	1.40 

Ontario 	LTL 	 1.80 	1.81 

Quebec 	Common 	1.30 	1.29 

Ontario 	Common 	1.57 	1.61 

a If R>0, Ratio = exp. (R); 

if R<O, Ratio = 	1  
exp.(R) 

** 
*** 
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TABLE 50 (34) 

Coefficient Estimates for Cost Model with Utilization 
Specification for Intraprovincial, General Freight Carriers 

(Modified Model and Sample) 

Coefficient . 	Variable 	Quebec 	Ontario 	Alberta 

ao 	Constant 	2.7913 	-0.3402 	-1.8296 

co 	0 	-0.8766 	- 	.2859 	-0.3444 

(0 • 6726)a 	(.5774) 	(0.6587) 

coo 	
02 	0.0889 	.0528 	0.0559 

(0.0350) 	(.0307) 	(0.0352) 

b 1 	AWT 	0.2863 	.4875 	0.4865 

(0.1003) 	(.0916) 	(0.1028) 

b 2 	AHAUL 	0.3843 	.1758 	0.5282 

(0.1365) 	(.1629) 	(0.1719) 

b 3 	PLTL 	-0.0063 	.2030 	0.1361 

(0.1140) 	(.0873) 	(0.0928) 

U 	UTIL 	-0.0508 	- 	.1295 	-0.1439 

(0.0634) 	(0.0484) 	(0.1022) 

R 2 	
88.48 	79.73 	89.82 

2 R 	adjusted 	86.62 	76.53 	85.75 

N 	 44 	45 	22 

a Standard errors in parentheses. 
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TABLE 51 (35) 

Coefficient Estimates of Pooled Cost Model with Utilization 

and Regulatory Variables for Intraprovincial, General 
Freight  Carriers (Modified Model and Sample)  

Alberta Carriers Merged with 

Coefficient 	Variable 	Quebec 	Ontario 

ao 	Constant 	0.7161 	0.3695 

co 	0 	- 	.6785 	- 	.4867 

	

( • 4666)a 	(.3921) 

coo 	0 2 	.7753 	.0621 

	

(.0245) 	(.0212) 

b 1 	AWT 	.3722 	.4842 

	

(.0696) 	(.0675) 

b 2 	AHAUL 	.4632 	.2587 

	

(.1015) 	(.1183) 

b 3 	PLTL 	.0528 	.1918 

	

(.0685) 	(.0627) 

U 	UTIL 	- 	.0697 	- 	.1232 

	

(.0522) 	(.0397) 

R 	Alberta 	- 	.2069 	- 	.3790 

	

(0.1204) 	(0.1706) 

R 2 	 89.25 	84.87 

R 2  adjusted 	57.96 	83.67 

N 	 66 	67 

a Standard errors in parentheses. 





Chapter VI 

SUMMARY AND CONCLUSIONS 

The statistical analysis described in this report 
made use of the firm level information from the 1975 MCF 

survey and aggregated shipment level data from the 1975 TOD 
survey. This study is different from previous comparative 
studies of the performance of Canadian trucking in its use 
of the firm as the unit of observation rather than the 
broader and narrower levels of aggregation used previously. 

This allowed the study to measure performance in terms of 
rates (revenues) and costs. The first comparison parallels 
many previous efforts to study the relationship between 
regulation and the prices charged for trucking services. 
The latter comparison allows us to differentiate between 
high prices due to allocative inefficiency (i.e., the 
earning of monopoly profits) and technical inefficiency 
(i.e., the inefficient use of capacity and technology). 

The study sought to achieve the highest level of 
comparability between carriers in different provinces by 
concentrating the analysis on three groups: (1) general 
freight, intraprovincial carriers, (2) general freight, 
intraprovincial LTL carriers and (3) general freight, 
intraprovincial common carriers. Revenue and cost functions 
were successfully estimated for the provinces of Alberta, 
Quebec and Ontario. Although initially selected for study 
there were not enough observations to make conclusions about 
the performance of carriers in Manitoba, Saskatchewan and 
British Columbia. 

The major relationship observed was the consistently 
superior performance of Alberta carriers, regardless of the 
group studied, over the performance of carriers in Quebec or 
Ontario. The point estimates of the overall differences in 
performance displayed in Table 31 indicate that Ontario 
carriers perform more poorly than Quebec carriers and that 
Ontario's LTL carriers are the least efficient relative to 
Alberta performance. The modification of the models to 
account for utilization, though controversial, does not 
change these conclusions. These results were insensitive to 
modifications in the makeup of the provincial samples and 

alternative segmentation criteria. Finally, the cost models 

were calibrated for the NGF carrier population. The eco-

nomic and regulatory results differed from the GF carrier 

results as expected. These results are consistent with the 

results of both Maister, and McRae and Prescott with 
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regard to the movement of fabricated materials and end pro-

ducts which are generally transported by general freight 
carriers. Specifically, McRae and Prescott observed that 
provincial rates on these products were highest in Ontario, 
next highest in Quebec (and British Columbia) and lower in 
Alberta (though still lower in Manitoba and Saskatchewan). 
Further, there is some evidence that several types of less-

than-truckload rates are much higher than equivalent rates 
in use in other provinces. 1  However, this evidence is 
severely questioned. 2  

This study finds, however, that the higher revenues 

earned in Ontario and Quebec are needed to cover the higher 

resource costs incurred in producing their services. The 
issue that requires further exploration is, from what 
sources do these higher costs arise? The "monopoly wage" 
hypothesis is not relevant in this instance since wages were 
equalized or found to be insignificant in the comparisons. 
Differences in traffic mix (TL versus LTL or types of 
commodity) are minimized by concentrating on GF carriers. 
We are left with two plausible explanations: (1) the 
traffic patterns facing carriers in Ontario and Quebec are 
less amenable to efficient provision of trucking services 
than those facing Alberta carriers (these patterns include 
natural imbalances of traffic, density of freight flow, 
etc.); or (2) the differences in the regulatory environment 
may affect costs by reducing competitive incentives, reduc-
ing the flexibility of carriers through restrictive entry 
restrictions or encouraging the production of less efficient 
subsidized services. There is no reliable data on the 
traffic conditions facing the carriers in this study. We do 
observe that average utilization in Ontario exceeds the 
utilization rate in Alberta (see Table 23) and that 
differences in performance still exist after utilization 
effects are included in our models. Thus, if one believes 
that utilization of capacity is primarily a function of 
traffic and demand patterns, then we can attribute the 
remaining performance differences to the different regula- 
tory environments. 	The differences in the regulations 
facing the study carriers are evident. 	Thus, we can cer- 
tainly associate poor performance with the entry-regulated 
environments of Ontario and Quebec and superior performance 
with the unregulated environment of Alberta but we cannot be 

1. Ontario: Ministry of Transportation and Communica-
tions, Truck Transportation in the Province of Ontario:  
Phase 3: An Analysis of the Basic Rate Structures (Toronto, 
1975), pp. 22-24. 

2. House, "Economic Regulation," p. 129. 
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completely confident of the causal relationship between 
entry regulation and performance. 

Whether the reader prefers the first or the second 
explanation, several issues arise as to the usefulness of 
the research for policy purposes. In Chapter III, we recog-
nized that the TOD data may be biased. In order to ascer-
tain the nature and extent of potential bias we calculate 
and sum the carrier operating revenue for all of the study 
carriers in each of the study provinces from the MCF survey 
and then estimate comparable figures from the TOD survey. 
The ratio of total provincial revenues estimated from the 
TOD survey to total revenues calculated from the MCF survey 
was 80.4, 81.2 and 84.1 per cent for Quebec, Ontario and 
Alberta respectively. Thus, Quebec and Ontario revenues are 
underestimated 4.6 and 3.6 per cent more than Alberta 
revenues from the estimates of the TOD survey. We can 
reasonably assume that bias of the same magnitude exists for 
the estimate of output made in these statistical studies 
because the same individual weighting factor is common to 
both the estimate of output and of revenues. Consequently, 
Quebec and Ontario performance is understated relative to 
Alberta (or Alberta performance is overstated). However, it 
is easily seen that an increase of 3 to 5 per cent in the 
performance of Quebec and Ontario carriers will still leave 
the previous observations intact, given the magnitude of 
their relative inefficiency. 

Another issue concerns how well the study carriers 
represent the Canadian trucking industry. 3  It was stressed 
in the development of the methodology that regulation varies 
with the class of commodities transported and by province. 
We can at least be assured that differences in economic 
regulation are controlled in the experimental design, by 
concentrating on intraprovincial, general freight carriers. 
The carrier population that we purport to represent in the 
analysis is therefore the general freight (GF), intrapro-
vincial carrier segment of Canadian trucking in the three 
study provinces. Selected characteristics of the study 
carriers are compared against the same characteristics of 
all GF-intraprovincial carriers in Tables 52 to 54 for 
Quebec, Ontario and Alberta respectively. It is obvious 
that each study group includes a larger proportion of larger 
Class I carriers. Consequently, the total revenues earned 

3. 	This issue was brought up at the January 17, 1980 
meeting of the Trucking.Working Committee for the Study of 
Competition and Regulation in Transportation (Ottawa). 
Discussion of this issue in this paper was subsequently 
suggested by the Committee. 
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TABLE 52 

A Profile of the GF-Intraprovincial-Study Carriers and all 
GF-Intraprovincial Carriers in Quebec 

Carrier Group 

Profile 	Intraprovincial- 	Intraprovincial 
Characteristic -- 	GF-Study 	-- all GF 
Mean 	Carriers 	Carriers 

Number of 
carriersa 	51 	208 

% Class 	Ia 	25.5 	7.7 
% 	Class 	IIa 	35.3 	26.0 
% Class 	IIIa 	39.2 	66.3 
Total revenuea 	95 466 654 	179 461 639 
Revenue 	1 871 895 	862 796 
No. of employees 	74 	36 
% GF 	 95.4 	96 
Operating ratio 	96.4 	95.9 
% Common 

carriersa 	86.3 	76.4 
% Kilometres 

intercity 	86.5 	64.1 
Transportation 

expensesb 	57.6 	64.5 
Maintenance 

expensesb 	12.6 	10.9 
Terminal 

expensesb 	9.3 	5.1 
Traffic expensesb 	1.5 	0.8 
Insurance & 
claim expensesb 	3 •9 	4.1 

Administrative 
expensesb 	15.0 	14.6 

Purchased 
transportationb 	2.8 	3.0 

Wage per 
employee 	10 934 	10 577 

Fuel cost per 
litre c 	16.1' 	21.8 

a Total. 
b As a per cent of total expenses. 
c Excludes one outlier whose fuel cost was reported as 

$13.20/L. 
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TABLE 53 

A Profile of the GF-Intraprovincial-Study Carriers and all 
GF-Intraprovincial  Carriers in Ontario  

Carrier Group 

Profile 	Intraprovincial- 	Intraprovincial 

Characteristic -- 	GF-Study 	-- all GF 

Mean 	Carriers 	Carriers 

Number of 
carriers a 	52 	237 

% 	Class 	Ia 	40.4 	9.3 

% 	Class 	IIa 	32.7 	22.8 

% 	Class 	IIIa 	26.9 	67.9 
Total revenuea 	143 221 920 	223 932 006 
Revenue 	2 754 	268 	944 861 
No. of employees 	86 	33 
% 	GF 	 90.0 	93.3 
Operating ratio 	96.4 	94.9 
% Common 

carriersa 	76.9 	73.8 
% Kilometres 

intercity 	86.1 	72.3 
Transportation 

expensesb 	68.4 	68.7 
Maintenance 

expensesb 	9 •4 	9•3 
Terminal 

expensesb 	5.8 	4.0 
Traffic expensesb 	1.4 	0.5 
Insurance & 
claim expensesb 	2.2 	3.1 

Administrative 
expensesb 	12.8 	14.4 

Purchased 
transportationb 	16.1 	10.0 

Wage per 
employee 	13 072 	11 517 

Fuel cost per 
litre e 	12.7c 	14.6 

a Total. 
b As a per cent of total expenses. 
c Excludes four carriers which didn't report fuel data. 



- 90 - 

TABLE 54 

A Profile of the CF-Intraprovincial-Study Carriers and all 
CF-Intraprovincial Carriers in Alberta 

Carrier Croup  

Profile 	Intraprovincial- 	Intraprovincial 
Characteristic -- 	CF-Study 	-- all GF 
Mean 	Carriers 	Carriers 

Number of 
carriersa 	28 	82 

% Class Ia 	0 	0 
% 	Class 	IIa 	32.1 	15.9 
% 	Class 	IIIa 	67.9 	84.1 
Total revenuea 	15 244 790 	30 192 882 
Revenue 	544 457 	368 	206 
No. of employees 	17 	13 
% 	GF 	 97.3 	97.0 
Operating ratio 	94.6 	96.7 
% Common 

carriersa 	82.1 	82.9 
% Kilometres 

intercity 	91.2 	81.8 
Transportation 

expensesb 	63.8 	67.5 
Maintenance 

expensesb 	10.4 	8.2 
Terminal 

expensesb 	7.5 	5.4 
Traffic expensesb 	0.2 	0.2 
Insurance & 
claim expensesb 	3.4 	3.1 

Administrative 
expensesb 	14.7 	15.7 

Purchased 
transportationb 	8.8 	13.6 

Wage per 
employee 	11 472 	10 945 

Fuel cost per 
litre 	e 	17.3 	15.2 

a Total. 
b As a per cent of total expenses. 
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by the study carriers account for over 50 per cent of the 
total revenues earned by all GF-intraprovincial carriers. 
Common carriers are overrepresented in the Quebec samples 
and the study carriers of all provinces have a greater per-
centage of intercity (nonurban) traffic. This is expected 
since the TOD survey sought to estimate intercity traffic 
characteristics,  no  t urban traffic movements. Except for 
fuel costs in Quebec, none of the input prices or expense 
ratios appear to be significantly different between the 
study carriers and the parent population. We conclude that 
the business of the study carriers used in this study repre-
sents a significant proportion of the intraprovincial move-
ment of general freight commodities and that any observa-
tions made about the study carriers may apply to the popula-
tion. 

A third issue arises over what wasn't analyzed. In 
the development of the research it was decided that too few 
observations existed in Manitoba and Saskatchewan to provide 
meaningful results. Consequently, we cannot confirm or 
disaffirm the recent McRae and Prescott findings of superior 
rate performance in Manitoba and Saskatchewan relative to 
Alberta. 4  Obviously this is an area that needs supple-
mental research. Policy implications can be made from these 
results if we can be reasonably assured that all of the 
relevant variables have been considered inside and outside 
of the modeling effort. Inside the model, we have hypothe-
sized that performance is a function of a number of economic 
variables for which values were available. Quality of ser-
vice factors such as frequency of service, availability of 
equipment, speed and safety are factors which could be sta-
tistically important, but have not been measured. More 
importantly, neither this analysis nor previous studies have 
been able to model successfully the demand environment in 
which carriers operate. Carriers facing temporal and 
geographic freight imbalances cannot possibly be as 
efficient as those who do not. 

Outside of the model, we must ask whether different 
regulatory schemes are transferable. This question is of 
obvious importance given: (1) the results of this analysis 
which suggest that entry regulation without price control or 
with weak price control results in worse performance than no 
regulation altogether, and (2) the McRae-Prescott findings 
regarding strict entry and rate regulation. Is the solution 
for better performance to increase rate control or to elimi-
nate all controls? The answer may hinge on administrative 
feasibility. Wilson, commenting on the United States 
experience, places the problem in perspective: 

4. 	Effects of Regulation,  p. 70. 
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In the final analysis, economic regulation 
of freight transportation is a relative 
failure largely because of administrative 
infeasibility which has become progressively 
worse since the late 1920's with the sharp 
growth of the motor carrier. Economic and 
even social regulation of monopoly or oligo-
poly is possible and can be effective and 
desirable. However, the attempt to control 
as many as 16000 "regulated" firms...poses 
administrative problems of the first 
magnitude. 5  

In conclusion, this study has confirmed previous 
observations of the superior rate performance of carriers 
operating in the unregulated environment of Alberta vis-a-
vis carriers operating in the entry-restricted environments 
of Ontario and Quebec. Further, the study finds that rela-
tive cost performance follows an identical pattern. There 
is no information available in this study to conclude 
whether the performance differences can be attributed to 
regulatory policieâ that can be controlled or to demand 
factors that are out of direct reach of public policy. One 
can unequivocally state that economic regulations differ 
between the provinces, while the extent of demand and 
traffic differences is largely unexplained. The ineffi-
ciencies of economic regulation are clearly large if policy-
makers perceive exogenous demand patterns to be equally 
burdensome between provinces or are more burdensome in 
Alberta. The fact that the measured utilization of capacity 
is higher in Ontario than Alberta, and that differences in 
performance are still observed in the models accounting for 
the impact of utilization, support this view. 

5. 	G.W. Wilson, "Regulation, Public Policy and Effi- 
cient Provision of Freight Transportation," Transportation  
Journal 15, no. 1  (Fall 1975), p. 17. 



Appendix A 

A COMPARISON OF TWO POTENTIAL MEASURES OF TRUCKING OUTPUT 

Two of the more popular measures of transportation 

output were available for use in this study. Tonne-

kilometres and number of shipments are theoretically the 

same when the two dimensions of a shipment, the weight and 

shipment distance, are accounted for; that is, if the 

average weight and distance per shipment (or per tonne-

kilometre) were held constant, an increase in tonne-

kilometres would imply a proportionate increase in number of 

shipments. On a priori grounds, one would choose tonne-

kilometres if it was felt that adequate measures of the 

shipment weight and distances were not available. On the 

other hand, number of shipments is subject to less measure-

ment error. For the purpose of this research the measure of 
output that exhibits the greatest explanatory power in our 
models would be the practical choice. This is determined by 
calibrating two cost models which are identical except for 
the measure of output. The cost model employed included all 
of the potential explanatory variables defined in Table 4 
except COM and R. The estimating equation is thus: 

(A.1) TCOST = a0  + a l  WAGE + a 2  FUEL + a 3  CAP +  b 1  AWT 

+ b 2  AHAUL + b 3  PLTL + b 4  SH + C00 + c00 0 2  

Equation A.1 was estimated for 270 intraprovincial, general 
freight carriers and the coefficient estimates are shown in 
Table A.1. 

Overall, the regression results are quite similar. 
In terms of predictive power, both alternatives are practi-
cally identical, the "shipment" cost model being insignifi-
cantly more powerful. Coefficients for price variables are 
similar. The signs of the length of haul and weight of 
shipments variables all fulfill a priori expectations. For 
the shipment model, if AWT increases, the sign implies that 
a carrier transporting a given number of shipments will 
increase its costs because shipments are heavier and more 
tonne-kilometres are being moved. For the tonne-kilometre 
model, if AWT increases, this implies that a carrier trans-
porting a given number of tonne-kilometres will decrease its 
costs because each tonne-kilometre is easier to produce as 

fewer but larger shipments are being transported. The esti-

mate of optimal scale is 182 016 shipments and 196 667 800 

t-km. The geometric mean average weight and length of haul 

are approximately 2.27 t and 281.6 km. The optimal scale in 

terms of shipments multiplied by these two figures yields an 

estimate of equivalent tonne-kilometres of 116 262.720. 
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TABLE A.1 

Coefficient Estimates for Cost Model Utilizing Alternative 
Definitions of Output for General Freight Carriers  

Model with 

Variable 	Shipments 	Tonne-Kilometres 

Constant 	-4.9745 	-0.5489 

0 	-0.6751 	- 	.3299 
(0.0970)a 	(.0765) 

0 2 	0.0675 	.0563 
(0.0054) 	(.0047) 

WAGE 	0.7101 	.8801 
(0.1669) 	(.1695) 

FUEL 	-0.1225 	.0269 
(0.0792) 	(.0812) 

CAP 	0.0929 	.0485 
(0.0505) 	(.0511) 

AWT 	0.3946 	.1340 
(0.0421) 	(.0427) 

AHAUL 	0.1941 	- 	.3104 
(0.0775) 	(.0839) 

PLTL 	0.1856 	.1162 
(0.0432) 	(.0434) 

SH 	-0.0149 	.0223 
(0.0519) 	(0.0523) 

R 2 	
79.69 	79.06 

R 2  adjusted 	78.98 	78.23 

N 	270 	270 

F overall 	113.32 	109.06 

a Standard errors in parentheses. 
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In summary, it appears that the use of tonne-
kilometres or shipments as the measure of output makes very 
little difference quantitatively. 1  We choose number of 
shipments because it is a natural unit of output, it has a 
slight superiority in estimating  CF carrier cost behaviour 
and because of the reasonable assumption that there is less 
measurement error in measuring number of shipments than 
tonne-kilometres (which is a function of each shipment 
sampled, weight and distance). 

1. 	This conclusion is only applicable to the data 
source utilized in this research, the TOD survey. 	In the 
United States, tonne-kilometres is definitely inferior to 
number of shipments as-  a measure of output because it is 
generally estimated by most carriers from aggregate data 
rather than built up from individual records. 





Appendix B 

TEST OF THE HOMOGENEITY OF TWO REGRESSION LINES 

In economic and business analysis we frequently wish 
to examine the similarities and differences between two or 
more populations represented by two or more regression 
lines. A comparison of the two regression lines may be 
desired to obtain information as to the nature of the 
differences, if any, between them. Specifically, the slopes 
of the regression lines may be similar or the intercepts may 
be similar or both. Another reason for interest in 
comparing two regression lines is to determine whether they 
can be pooled. A single pooled regression would have the 
advantage of containing greater precision than two different 
regressions as well as yield an overall estimate of the 
difference between the two regression lines when the 
intercepts are significantly different but the slopes are 
homogeneous. 

Neter and Wasserman 1 
 suggest that a general linear 

test (GLT) of the equality of two regression lines would 
employ the test statistics: 

(8.1) F = SSE(R)-SSE(F) 	SSE(F)  
dfR - dfF 	dfF 

where SSE(R) is the error sum of the squares for the single 
reduced model that assumes that two regression lines are 
identical. SSE(F) is the error sum of the squares for the 
full model that assumes the two regression lines are not 
identical. This equals the total SSE of the separate 
regressions. dfR is the'degrees of freedom for the reduced 
model and dfF is the degrees of freedom for the full model. 
If F exceeds F* (1-d; dfR - dfF, dfF) then one would con-
clude that the two linear regressions are not the same. 

A more comprehensive test of homogeneity is 
suggested by Johnston. 2  A complete analysis of covariance 
table is constructed as illustrated in Table B.1. 

1. J. Neter and W. Wasserman, Applied Linear Statis-
tical Models  (Homewood, Ill.: Richard D. Irwin Inc., 1974), 
pp. 87-89, 160-67. 

2. J. Johnston, Econometric Methods  (New York: McGraw-
Hill, 1972), pp. 192-203. 
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The residual sum of squares (SSR) is computed from 

the reduced model that assumes two (or more) regression 
lines are identical. 	SS 4  is the error sum of the squares 
of the full model. 	Thus it equals the summation of the 
separate sum of squares for each separately estimated 
regression. SS 2  is the sum of squares of the pooled model 
using a dummy or indicator variable to distinguish between 
the two samples. SS3 is the difference between  5S2 and SS4, 

and similarly SS1 is the difference between SSR and SS2. 

The test of the homogeneity of regression (slopes 
and intercepts) between regressions is then achieved by 
contrasting the reduction in the residual sum of the squares 
from SSR to  SS. The test of overall homogeneity is: 

(B.2) 	F3 = (SS' + 5S3)/(df1 + df3) 

SS4/df4 

This is equivalent to B.1 in the GLT. 

TABLE 8.1 

Analysis of Covariance Table  

Sum of squares 	(SS) 	df 	Mean Square 	(MSE) 

SS 4  

SS 3  = SS2 - SS 4  

SS 2  

SS 1  = SS R  - SS 2  

SS residual = SS
R 

The test of the homogeneity of vectors of slope coefficients 
is based on the reduction in the residual sum of the squares 
from SS2 to SS4. The test of differential slope vectors is: 
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(B.3) F2 = MSE3 

MSE 4  

If we cannot reject the hypothesis of a common regression 
slope, the test for differential intercepts is found by 
comparing the reduction in the residual sum of squares from 
SS2 to SSR . The test of differential intercepts is: 

MSE 
(B.4) F 1  = 

MSE2 

In this study, these tests can be used for two pur-
poses. First, the GLT can be used to test hypotheses 
regarding the heterogeneity between segments of the trucking 
industry. A significantly large F statistic (B1) would 
suggest that the two regression lines represent two dif-
ferent populations. Keeler, for example, applies this test 
to analyze the difference between rail-truck elasticity of 
demand in Australia and the United States. 3  Second, the 
complete analysis of covariance test will determine whether 
we are justified in pooling similar types of carriers from 
different provinces into a single estimate. This would 
allow us to utilize dummy or indicator variables which would 
yield an overall point estimate of the differences in per-
formance between two provinces. 

3. 	T. Keeler, "Regulation and Modal Market Shares in 
Long Haul Freight Transport: A Statistical Comparison of 
Australia and the United States," in H. Whitten, ed., 
Foreign Regulatory ExPeriments: Implications for U.S.  
(Washington, D.C.: U.S. Department of Transportation), 
pp. 9.37-9.48. 





Appendix C 

ECONOMIC FACTORS INFLUENCING CAPACITY UTILIZATION 

The influence of traffic mix on capacity utilization 
in this study was minimized by the selection of general 
freight (GF) carriers and the inclusion of shipment size and 
length of haul variables in the model. Traffic demand fac-
tors such as seasonality of the available traffic, the 
volume of freight available on the carriers' routes and the 
balance of that freight flow were not explicitly con-
sidered. Both the unavailability of data and methodological 
problems make such consideration difficult. Specifically, 
it is not possible to link traffic flow data of the appro-
priate commodity type with the route structures of the indi-
vidual GF carriers. 

An overall measure of freight balance between major 
population centres and the rest of the respective province 
can be calculated. Intraprovincial traffic flows from major 
population centers to the rest of the province (outbound 
freight) and from the rest of the province to the population 
centre (inbound freight) are available from For-Hire  
Trucking Survey -- 1975. These flows are summarized for 
population centres in Alberta, Ontario and Quebec in Table 
C.1. In Table C.2, the balance ratio for each major popula-
tion centre is computed. Each ratio is weighted by its 
relative importance in the province and summed to estimate 
an overall figure for the province. The computed ratios 
indicate that greater freight imbalances exist in Alberta 
than in Quebec or Ontario with respect to tonnage. With 
respect to tonne-kilometres, Alberta is faced with greater 
imbalance only when compared to Quebec. The increase in the 
tonne-kilometre imbalance observation for Ontario is due to 
the divergence between the length of haul of inbound versus 
outbound tonnage. 

This data suggests that the Alberta intraprovincial 
motor carrier industry faces greater natural constraints 
against full vehicle utilization than do the comparable 
industries in Ontario and Quebec. Of course, individual 
carriers may achieve very high utilization at the expense of 
other carriers. Finally, we note that such conclusions do 
not apply to the intraprovincial carriers studied in the 
body of the paper. The data analyzed in this appendix does 
not represent flows of general freight commodities which may 
be more or less balanced than the flow of all traffic. 



TABLE C.1 

Intraprovincial Freight Flow between Major Population Centres 
and Province 

Tonne- 
Direction of 	Revenue 	Tonnes 	Kilometres 
Traffic 	Flow 	(000's) 	(000's) 	(000's) 

ALBERTA  

Edmonton 	0 	44 330 	2 291 	627 888 
I 	14 	821 	971 	278 	593 

Calgary 	0 	21 621 	1 249 	293 829 
I 	13 	525 	1 	148 	264 698 

Total 	 5 659 	1 465 008 

QUEBEC  

Chicoutimi 	0 	3 644 	210 	61 206 
I 	14 	540 	739 	255 963 

Quebec 	0 	25 710 	1 202 	308 834 
I 	24 	113 	824 	217 400 

Montreal 	0 	104 336 	5 909 	1 449 460 
I 	51 	098 	6 	664 	1 362 811 

Ottawa-Hull 	0 	5 047 	337 	75 933 
I 	14 	913 	720 	182 646 

Total 	 16 	605 	3 914 253 



ONTARIO 

Ottawa-Hull 	0 	8 161 	925 	275 013 
I 	20 	003 	537 	226 	776 

St. 	Catharines 	0 	13 332 	969 	146 815 
I 	13 	683 	1 674 	649 623 

Toronto 	0 	176 844 	11 384 	2 026 701 
I 	106 383 	12 	169 	1 699 741 

Hamilton 	0 	33 592 	3 614 	534 211 
I 	27 	675 	3 812 	404 600 

Kitchener 	0 	11 729 	505 	68 350 
I 	12 658 	873 	106 	517 

London 	0 	22 072 	1 415 	221 716 
I 	24 	033 	1 823 	333 	609 

Windsor 	0 	)3 807 	674 	180 881 
I 	25 	563 	1 809 	538 	844 

Sudbury 	0 	8 106 	320 	113 001 
I 	13 	142 	663 	199 642 

Thunder Bay 	0 	5 503 	246 	145 672 
I 	18 	622 	1 214 	420 633 

Total 	 44 627 	8 292 343 

Source:  Statistics Canada, For-Hire Trucking Survey -- 1975, 
cat. no. 53-224, 1977, Tables 4 and 5. 

Key: 	0 -- outbound to rest of province. 
I -- inbound from rest of province. 



TABLE C.2 

Intraprovincial Freight Flow Balance Ratios between Major Population Centres and Province  

Tonnes 	 Tonne-Kilometres 

Weighting 	Weighted 	Weighting Weighted 

Ratio 	Factor 	Ratio 	Ratioa 	Factor 	Ratio 

ALBERTA  
Edmonton 	2.36 	.5764 	1.36 	2.25 	.6188 	1.39 

Calgary 	1.09 	.4236 	.46 	1.11 	.3812 	.42 

Total 	 1.82 	 1.82 

QUEBEC  
Chicoutimi 	3.53 b 	(.28) 	.0569 	.20 	4 • 18 b 	(.24) 	.0810 	.34 

Quebec 	1.49 	.1229 	.18 	1.42 	.1344 	.19 

Montreal 	1 • 13 b 	(.88) 	.7567 	.86 	1.06 	.7185 	.76 

Ottawa-Hull 	2.13b 	(.47) 	.0634 	.13 	2.41b 	(.42) 	.0661 	.16 

Total 	 1.37 	 1.45 

ONTARIO  
Ottawa-Hull 	1.72 	.0328 	.06 	1.21 	.0605 	.97 

St.Catharines 	1.73b 	(.58) 	.0592 	.10 	4 • 42b 	(.23) 	.0960 	.42 

Toronto 	1.07b 	(.94) 	.5278 	.56 	1.19 	.4494 	.53 

Hamilton 	1 • 05b 	(.95) 	.1664 	.17 	1.32 	.1132 	.15 

Kitchener 	1.73b 	(.58) 	.0309 	.05 	1.55b 	(.64) 	.0211 	.03 

London 	1.28b 	(.78) 	.0726 	.09 	1 • 50b 	(.66) 	.0670 	.10 

Windsor 	1.69b 	(.37) 	.0556 	.15 	2.98b 	(.34) 	.0868 	.26 

Sudbury 	2.07b 	(.48) 	.0220 	.05 	1.77b 	(.57) 	.0377 	.07 

Thunder 	Bay 	4 • 94b 	(.20) 	.0327 	.16 	2 • 88b 	(.35) 	.0683 	.20 

Total 	 1.40 	 1.83 

a Ratio of outbound to inbound if  O> I, or ratio of inbound to outbound if I > O. 
b 	> 0. 
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