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Transportation Performance of the Canadian Provinces # 1

Executive summary

The primary purpose of a transportation system is to provide the accessi-
bility through which individuals and businesses can exercise mobility. That
is, transportation systems provide the accessibility by which people get to
jobs and recreation, trade in goods and services, interact with other regions,
and develop land. A region’s transportation system is a critical factor in its
economic viability. The extent, use, cost, and impacts of transportation sys-
tems are often considered key “factors of production” in facilitating growth
and economic health. In short, transportation systems provide a key base on
which the economy of a nation rests.

Recognizing the importance of transportation performance to the
economic health of the provinces, this study compares the 10 provinces on
transportation system performance. The intent is to improve transportation
performance nationwide by establishing key baseline information that can
be used to track performance over time.

The study comparatively assesses the performance of the transpor-
tation systems of the 10 Canadian provinces by examining the extent, use,
accessibility, cost, and condition of different modes of transportation. Two
categories of transportation performance are assessed: passenger transpor-
tation (highway, transit, air, and ferry service) and freight transportation
(highway, air, rail, and marine service). A total of 23 specific measures of
performance are developed for each province (executive summary table 1).
They include modal usage rates relative to service, costs of operation versus
revenues, intercity driving times, local commuting times, system condition,
congestion, accident rates, and access to jobs.

For each measure, the 10 provinces are compared and ranked using

“performance ratios”—the ratio of each province’s measure to the weighted
national average. A value of one, for example, would indicate average per-
formance compared to all other provinces. Low values of performance ratios
mean that the province performs better than the average, and high values
mean it is worse than average. The ratios for each measure are then com-
bined to develop an overall modal rating for each province. Finally, overall
passenger and freight performance ratios for each province were developed
and combined into an overall transportation performance ratio.

Overall, Ontario has the best overall transportation system perfor-
mance (performance ratio of 0.81), followed closely by Nova Scotia (0.83)
and Quebec (0.92). They are followed by Manitoba, New Brunswick, Prince
Edward Island, Alberta, Saskatchewan, Newfoundland & Labrador, and
British Columbia (executive summary table 2).
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Passenger transportation

The passenger transportation sub-component includes 14 measures of road,
transit, air, and marine systems that involve the movement of people (executive
summary table 1).

Executive summary table 1: Measures of transportation performance for Canadian provinces

Mode Dimension Measure
Passenger
Highway Traffic Vehicle-km of travel per two-lane km of road
Cost Prov. expenditures per km, major road
Condition Percent of major roads in fair or poor condition
Access Travel time to Ottawa
Access Travel time to US border
Safety Fatality rate per billion vehicle km
Congestion Annual hours of delay per capita
Access Average round trip commuting time
Transit Traffic Ridership per capita served
Cost Operating cost per trip
Air Traffic Passengers per flight
Safety Accidents per million passengers
Rail Not evaluated (see discussion in text)
Marine Traffic Government operating cost per passenger
Safety Accidents per million passengers
Freight
Highway Traffic Tonnes of truck traffic per km of road
Safety Fatal collisions per million tonnes
Trade Total employment per truck border crossing
Air Traffic Tonne of cargo per flight
Rail Traffic Origin tonnes per km of first line track
Safety Rail accidents per mill. originating tonnes
Marine Traffic Port oper. expenditures per tonne handled
Cost Port expense/revenue ratio
Safety Shipping accidents per million tonnes
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Ontario ranks first with a performance ratio of 0.77 (executive summary
table 2). Nova Scotia and Quebec follow close behind with performance ratios of
0.82 and 0.89. The lowest-ranked province is British Columbia (1.55).

Ontario is rated either first or second on each of the four modes studied
(executive summary table 3). Nova Scotia is rated first on air passenger, second
on highway, and sixth on urban transit and marine, but is rated second overall.
Quebec follows close behind, with a first-place rating on urban transit. On the
other hand, British Columbia’s high rating on marine ferry service (first) is not
enough to overcome its tenth-place rating for highway travel and its modest
ratings for transit and air travel, so it is rated tenth overall. Ratings for other
provinces are more uniform across modes.

Freight transportation

The freight transportation sub-component includes nine measures of road, air,
rail, and marine systems (executive summary table 1).

Newfoundland & Labrador has the best freight performance compared
to the other provinces, with a performance ratio of 0.84 (executive summary
table 2). Newfoundland & Labrador’s top rating is based particularly on its rail
and marine service and traffic (executive summary table 4). Nova Scotia is very
close, rated second, based on superior rail service, although it ranks fourth on

Executive summary table 2: Overall performance ratios and ranks, Canadian provinces

Passenger Freight Combined
transportation transportation
Performance Rank Performance Rank Performance Rank Percent
ratio* ratio* ratio* of max**
Ontario 0.77 1 1.14 5 0.80 1 1.00
Nova Scotia 0.82 2 0.91 2 0.83 2 0.95
Quebec 0.89 3 1.14 6 0.92 3 0.83
Manitoba 0.95 4 1.41 9 1.00 4 0.72
New Brunswick 1.04 5 0.98 3 1.03 5 0.67
Prince Edward Island 1.04 6 1.38 8 1.07 6 0.62
Alberta 1.13 7 1.67 10 1.18 7 0.46
Saskatchewan 1.48 8 1.25 7 1.45 8 0.08
Newfoundland & Labrador 1.53 9 0.84 1 1.46 9 0.06
British Columbia 1.55 10 1.13 4 1.51 10 0.00

*The “performance ratio” is the ratio of province statistics to the 10-province average, weighted over all measures.
A higher ratio means the province performs worse; a lower ratio means the province performs better.

**The degree to which the provincial performance nears the performance of the best-rated province. Computed as
[(1.51 - provincial performance ratio) + (0.71)].
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marine services. New Brunswick is third, based on rail and air ratings, but is rated
seventh on marine services.

Conclusion

The study recognizes the sensitivity of these findings to assumptions about the
measures selected for each transportation mode and the weights assigned to
various modes. Therefore no specific policy recommendations are made for
individual provinces or for different transportation modes. Instead, the study
concludes that this first detailed look at the comparative performance of the
provincial transportation systems should be used primarily to improve reporting
so that provincial performance can be compared more confidently.

Executive summary table 3: Summary of provincial ranks for passenger transportation

Highway Urban transit Air Marine Overall rank
Ontario 1 2 2 1
Nova Scotia 2 6 1 6 2
Quebec 3 1 5 3 3
Manitoba 4 4 7 5 4
New Brunswick 6 9 9 7 5
Prince Edward Island 5 10 6 4 6
Alberta 7 3 3 NA 7
Saskatchewan 8 7 10 NA 8
Newfoundland & Labrador 9 8 8 8 9
British Columbia 10 5 4 1 10

Executive summary table 4: Summary of provincial ranks for freight transportation

Highway Air Rail Marine Overall rank
Newfoundland & Labrador 4 6 1% 1 1
Nova Scotia 4 4 1* 3 2
New Brunswick 7 9 1% 5 3
British Columbia 8 3 7 4
Ontario 1 1 8 4 5
Quebec 2 2 7 6 6
Saskatchewan 9 8 5 NA 7
Prince Edward Island 4 10 NA 8 8
Manitoba 3 7 2 9
Alberta 10 5 NA 10
*Tie.
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Introduction

Issues

Transportation systems provide the accessibility by which people get to jobs
and recreation, trade in goods and services, interact with other regions, and
develop land. History is replete with examples of transportation systems pro-
viding the key ingredient leading to economic advancement. For example, in
the 1700s, Canada’s “York boat” provided the innovative river transportation
needed for efficient economic development of the fur trade. In the 1800s, the
Canadian railroad system led to economic cohesiveness for the new nation.

These examples demonstrate how a region’s transportation system is
a critical factor in its economic viability. The extent, use, cost, and impacts
of transportation systems are often considered key “factors of production” in
facilitating growth and economic health. Yet transportation systems are also
costly to build and maintain, and they also generate other direct and indirect
benefits and impacts. In short, transportation systems provide a key base on
which the economy of a nation rests.

The 10 provinces of Canada vary widely in the characteristics of their
transportation systems. Moreover, highway and urban transit systems vary
substantially both between and within provinces. In the larger cities, con-
gestion is an important issue. Some provinces are distant from the federal
government seat while others are close; some are near international bor-
ders while others are distant. Some have extensive rail-based freight service
while others are landlocked or excel in marine service, and still others have
adequate or limited airline service. There are also wide differences in the
availability of data describing the systems. These factors mean that system
performance is likely to vary widely depending on the measures selected.
It follows that policy views of how to improve each province’s systems will
therefore also vary considerably.

Recognizing the importance of transportation performance to the eco-
nomic health of the provinces, the Fraser Institute has undertaken a study
to gather basic comparative information on the 10 transportation systems.
The goal of the study is to organize and compare the 10 provinces on trans-
portation system performance, considering all modes and circumstances.
This study is not intended as criticism of the efforts of many dedicated and
professional transportation managers and employees in numerous agencies.
Rather, its intent is to improve transportation performance nationwide by
establishing key baseline information that can be used to track performance
over time. Further, it does not specifically attempt to explain performance
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by relating performance measures to demographic, weather or climate, or
economic activity.

The use of comparative performance assessments in Canadian trans-
portation issues is not as prevalent as it is in the US. In our recent review of
the professional transportation performance literature pertaining to Canada,
we found about 100 recent references to transportation performance, but
most of these dealt with comparisons of pavement performance at selected
pavement test sites (Transportation Association of Canada, 2003). However,
several more general efforts stand out. A nationwide study of the linkage
between infrastructure and economic performance (Waters and Jiang, 2000)
used data for the 10 provinces from 1961 to 1997 to estimate an aggregate “pro-
duction function” relating provincial gross domestic product to labor, capital,
and public infrastructure. The study found modest correlations that were
similar to results for the US. Public capital investment was significant and
had a greater impact on economic performance than private capital invest-
ment. It also showed declining influence between transportation investment
and economic performance over time. A comparison of pavement condition
reporting methods, referred to in this report (Transportation Association of
Canada, 2006), found wide variations in methodology but did not compare
the provinces on road condition. The National Energy Board has recently
developed a performance assessment of pipeline safety using six indicators
and a number of provincial ministries of transport have been active in perfor-
mance measurement (CNEB, 2003). The province of Alberta has developed a
road rating system based on condition, functional adequacy, and utilization/
level of service and used it to forecast highway needs and set budget priori-
ties (Jurgens, 2005). Nova Scotia has developed a detailed method of track-
ing maintenance performance using both condition surveys and customer
satisfaction (Richard, 2003). The professional literature is reviewed briefly
in Appendix C.

There are many ways to measure transportation system performance.
The view taken in this report is that transportation performance and efficiency
in each province contributes to that province’s overall economic performance,
but also to the performance of other provinces. For instance, improvements
to a road system in one province affect the quality of access to other prov-
inces for passenger and freight service. This holistic view avoids internal
“efficiency” measures of activity, such as projects accomplished. Instead, the
review focuses on system use (traffic) versus cost to taxpayers and measures
of results such as travel times, system condition, congestion, and safety. We
believe that this approach is consistent with comparisons of provinces on
entrepreneurial opportunities and business climate, as in the Fraser Institute’s
annual business entrepreneur report (Clemens et al., 2007). However, it may
produce results that differ significantly from other assessments, particularly
those prepared by operating agencies that focus on internal measures.
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Methodology

The methods used in this study are generally straightforward compilations of
data from published sources. The following steps outline the process.

Statistical summaries of modal transportation data were obtained from
various modal or agency websites and published reports. The detailed source
for each data item is provided in Appendix B. The focus is on provincial data,
but data for the territories is also shown where available (it is not included in
the ratio calculations). Data are primarily for transportation modes operat-
ing within provinces rather than government agencies such as a provincial
government. Because the resulting system performance is therefore a joint
product of actions of both agencies and the private sector, this report should
not be viewed as an assessment of government functions.

By reviewing available data for the 10 provinces, an initial listing of key
performance statistics was prepared for each mode, focusing on use, govern-
ment costs, accessibility, safety, and system operation.

Modal data was organized into spreadsheets by time, period, and prov-
ince. Appropriate map-based data files were also prepared. Data are generally
for the latest year available. [1]

Data items were compared with prior years for consistency. When large
discrepancies appeared, data were fact-checked by contacting agencies by
e-mail or telephone. Inconsistencies in reporting for various measures were
also resolved or identified.

Measures of performance for each transportation mode were then devel-
oped using comparable data across provinces and statistics relevant to each
mode. Different measures were used for each transportation mode, allowing
relevant statistics to be independent for each mode. The mathematical structure
of this method is outlined in Appendix B.

To consolidate the various measures, performance ratios were then
computed for each measure according to each province. The provincial “per-
formance ratio” for each measure is the ratio of one province’s measure to
the weighted mean across 10 provinces (a measure of the total performance
of the 10 provinces, rather than the average of their measures). This method
provides a comparison of how each province is doing against others while per-
mitting a wide variety of measures to be used. Several measures are inverted
for ease in computation since it is useful to have all measures increase as per-
formance worsens. Therefore, low values of performance ratios mean that the
measure is better than the average, and high values mean it is worse than aver-
age. Although other ratios could have been used (i.e., medians) this would

Relevant data is continuously being reported, and, since the preparation of this report
(October 2007), more recent data has become available for a number of measures. These

will be incorporated into later revisions.
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have required estimation of an additional statistic (the median) and given less
consideration to the larger provinces.

The individual performance ratios for each transportation mode/prov-
ince were then averaged to determine an average performance ratio for each
transportation mode/province. This method gives each measure equal weight
within each transportation mode and allows for other measures to be added
later. In future studies, measures might be weighted differently if a consensus
on weights can be developed.

Overall passenger and freight performance ratios for each province
were then developed by weighting the modal performance ratios by national
modal shares of person trips and freight tonnes. This approach weights each
measure by its share of traffic and also permits later tests for sensitivity so that
the overall impact of assumptions on the results can be determined. However,
the individual performance ratios are retained for subsequent analysis.

Finally, the passenger and freight performance ratios for each province
are weighted according to the national share of travel (person trips and total
freight tonnes) to determine the overall performance ratio for each province.
Supporting material (background economic trends, references, data tables,
websites, etc.) is shown in the appendices.

Table 1 shows how the ratings are determined. A total of 23 separate
measures are used. Measures are weighted equally within mode of transpor-
tation. Modal weights are based on the percentage of traffic (person trips
or freight tonnes) nationally by mode of transportation (provincial weights
were not used because data for some modes were not available for individual
provinces). Overall weights are based on the percentage of total national traf-
fic (person trips or freight tonnes) that is either passenger or freight.

The use of measures of accessibility—that is, travel times to the US
border and to Ottawa—is particularly noteworthy. These measures reflect the
relative ease of access to key points. Even though they are partially dependent
on mere geography, they are also subject to change over time and reflect the
interactions of provinces with each other. They are also widely used by tour-
ists and businesses in making travel and economic decisions.

Several other measures are conspicuously absent. Transit and air cargo
fatal accidents, while certainly useful measures of performance, are so rare
that even single occurrences can introduce wide fluctuations in regional per-
formance. Other statistics, such as percent of province urbanized or percent
of land devoted to transportation facilities, might also have been included.
However, these are not strictly measures of transportation performance,
there being no direct link to a “standard”” Several measures we do use (transit
ridership per capita served, truck traffic per employee) do relate transporta-
tion use to relevant background statistics. Concerning other statistics, such
as air pollution or energy use, these measures are important but are not the
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Table 1: Measures of transportation performance for Canadian provinces

Modal Grand
Mode Dimension Measure nnwe;;l:";e (:\:'(ie;i)zttr (t:\ilsisgahr: d
tonnes) tonnes)

Passenger 90%
Highway Traffic Vehicle-km of travel per two-lane km of road s 96.50%

Cost Prov. expenditures per km, major road %

Condition Percent of major roads in fair or poor condition 8

Access Travel time to Ottawa 8

Access Travel time to US border %

Safety Fatality rate per billion vehicle km 8

Congestion  Annual hours of delay per capita 8

Access Average round trip commuting time s
Transit Traffic Ridership per capita served Vs 3.24%

Cost Operating cost per trip Ya
Air Traffic Passengers per flight 2] 0.17%

Safety Accidents per million passengers s
Rail Not evaluated (see discussion in text) 0.01%
Marine Traffic Government operating cost per passenger 2 0.08%

Safety Accidents per million passengers 2]
Freight 10%
Highway  Traffic Tonnes of truck traffic per km of road % 23.80%

Safety Fatal collisions per million tonnes )

Trade Total employment per truck border crossing JZ
Air Traffic Tonne of cargo per flight 1 0.10%
Rail Traffic Origin tonnes per km of first line track ) 27.20%

Safety Rail accidents per mill. originating tonnes 2]
Marine Traffic Port oper. expenditures per tonne handled s 48.90%

Cost Port expense/revenue ratio )

Safety Shipping accidents per million tonnes I
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key elements of performance, and are therefore deferred for inclusion in
later editions.

The trip versus freight grand weights (90/10%) are based on our obser-
vation that more than 10 times as many one-way person trips are made as
are tonnes shipped. These weights place considerable importance on high-
way person travel, marine freight traffic, and on person travel relative to
freight traffic. While these proportions might initially seem unfair, they do
reflect the proportions of traffic as trips and by tonne. Weighting in another
fashion would not be reflective of the on-the-ground situation in most of
Canada. Recognizing the sensitivity of the analysis and even the findings
to the weights, we believe that, while other policy-driven weights might be
suggested (e.g., weight by passenger-kilometers, tonne-kilometers, value of
goods, weights by provincial shares, etc.), the current method seems reason-
able for an initial analysis.

An additional point on methodology is that the procedure here relies
on simple statistics and ratios and avoids more complex methods. This is
done purposely so that the provinces can be compared as clearly as possible
without the prism of complex statistics, which generally do not hold for small
samples such as the 10 provinces. Future studies can explore these more
complex methods.
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Overall findings and performance
ratings for Canadian provinces

Our overall findings are summarized in table 2. On balance, Ontario has the best
overall transportation system performance, relative to the average of the 10 prov-
inces, followed by Nova Scotia and Quebec. At the other end, British Columbia
and Newfoundland & Labrador have the lowest overall ratings.

Ratings vary considerably by transportation mode (i.e., Ontario is top
rated for passenger transportation but fifth for freight; British Columbia is rated
tenth for passenger transportation but fourth for freight). These differences
reflect the different operating conditions for different transportation modes in
the provinces. However, six provinces (Nova Scotia, Quebec, New Brunswick,
Prince Edward Island, Alberta, and Saskatchewan) are rated similarly on pas-
senger and freight.

The top three provinces (Ontario, Nova Scotia, and Quebec) are quite
close in overall performance, the next two provinces’ performance ratios are
within about 15% on the overall performance ratio, and several others are close
to that (figure 1). In total, six provinces are within 30% of each other in perfor-
mance. This means that policy changes or changes in traffic could change results,

Table 2: Overall performance ratios and ranks, Canadian provinces

Passenger Freight Combined
transportation transportation
Performance Rank Performance Rank Performance Rank Percent
ratio* ratio* ratio* of max**
Ontario 0.77 1 1.14 5 0.80 1 1.00
Nova Scotia 0.82 2 0.91 2 0.83 2 0.95
Quebec 0.89 3 1.14 6 0.92 3 0.83
Manitoba 0.95 4 1.41 9 1.00 4 0.72
New Brunswick 1.04 5 0.98 3 1.03 5 0.67
Prince Edward Island 1.04 6 1.38 8 1.07 6 0.62
Alberta 1.13 7 1.67 10 1.18 7 0.46
Saskatchewan 1.48 8 1.25 7 1.45 8 0.08
Newfoundland & Labrador 1.53 9 0.84 1 1.46 9 0.06
British Columbia 1.55 10 1.13 4 1.51 10 0.00

*The “performance ratio” is the ratio of province statistics to the 10-province average, weighted over all measures.
A higher ratio means the province performs worse; a lower ratio means the province performs better.

**The degree to which the provincial performance nears the performance of the best-rated province. Computed as
[(1.51 - provincial performance ratio) + (0.71)].
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suggesting a continuing contest for top honors in the future. On the other hand,
several provinces have circumstances that would be very difficult to overcome
without very significant changes in traffic, costs, impacts, or efficiency.

Generally, eastern provinces rate higher than western provinces. Eastern
provinces typically have higher traffic levels per unit of system or service and
higher levels of accessibility through more extensive networks. Generally, west-
ern provinces are less accessible (more distant in time from Ottawa) and have
less traffic per unit of road length (or unit of service), higher accident rates, and
lower freight volumes (BC is an exception). These more than offset their generally
lower costs (again, BC is an exception) and lower congestion. British Columbia
is rated tenth in passenger travel (worst in congestion, highest road costs per
kilometer, highest accident rates, longest travel time to Ottawa), but fourth in
freight (efficient port and rail use, truck border crossings). Appendix A provides
a detailed assessment of each province’s circumstances.

Figure 1: Provincial transportation performance ratios
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Passenger transportation

Highway

In the measurement of highway system performance, we focus on five key
dimensions: system extent, use, access, cost, and impacts (condition, conges-
tion, and safety).

Other dimensions might be added (i.e., air pollution or personal driv-
ing costs), but the chosen dimensions would certainly be considered in an
initial assessment. Therefore, these other dimensions are left for later editions
of the report.

System extent, use, and traffic density

The extent of each provincial highway system is an important measure of
system availability for potential users (figure 2). In this study, highway sys-
tem extent is measured by the length of the system in various jurisdictional
categories. Table 3 summarizes the information.

The road system of Canada is about 1.41 million km in length, of which
about 84% (1.19 million km) is locally classified. Among the 10 provinces, the
most extensive highway system, in total, is that of Saskatchewan, at 250,000
km, followed by Ontario and Quebec. The smallest system, 6,500 km, is the
Prince Edward Island system. The higher-function system, consisting of free-
ways, primary roads, and secondary or major arterials, is about 217,300 km
in length for Canada as a whole.

Of course, these statistics are not adjusted for the geographical size of
each province. A straightforward adjustment by size would produce an over-
all road density measure but would not account for wide variations in road
use. A better measure is the relative traffic use (average traffic per kilometer
of road), particularly on the major roads. Major road systems, largely provin-
cially owned, serve as the economic backbone of each province and provide
the means for trade, long-distance commuting, and tourism to occur. When
measured according to traffic density—that is, the average daily traffic per
kilometer of major road length—the overall utilization effectiveness of the
primary system can be determined. This measure is an important indicator of
the effectiveness of the higher road system and of the provincial transporta-
tion ministry’s focus on high-traffic facilities.

To ensure that all of our measures run the same way (where higher val-
ues indicate poor performance), we use road length per unit of traffic. This is
interpreted as the amount of road length (in two-lane kilometres) [2] associated

2 Two-lane kilometer is the standard measure of road length in Canada.
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Table 3: Canadian highway system length and use, 2004

Billions of VKT* Thousands of two-lane kilometers

2004 2005 Freeway Primary Secondary Sub-total, Local Total
highway/ major roads  roads
major arterial

Alberta 386 441 14 15.5 17.3 342 171.1 205.3
British 346 329 13 9.9 5.2 16.4 188.5 2048
Columbia

Manitoba 104 110 0.2 8.2 108 19.2 853 104.5
New Brunswick 7.3 7.8 1.3 1.5 6.2 9.0 67.5 76.6
Newfoundland

& Loprader 3.7 44 0.2 14 54 7.0 20.1 27.1
Nova Scotia 96 100 16 28 33 7.7 409 487
Ontario 1221 1250 5.7 10.2 342 50.1 180.4 2306
Prince Bdward 13 — 13 22 35 29 6.5
Island

Quebec 717 664 5.0 10.9 15.1 31.0 197.3 2283
Saskatchewan 115  11.1 0.1 205 126 332 216.8 2503
10 provinces 310.9 3144 16.8 82.2 1123 211.3 1,170.8 1,382.7
Northwest 03 0.4 — 0.8 13 2.1 8.1 10.1
Territories

Nunavut 0.0 0.0 - - - - 0.1 0.1
Yukon 05 05 - 26 0.9 35 12,5 16.1
Canada 311.8 3153 16.9 85.8 114.6 217.3 1,191.6  1,408.8

*A “vehicle-kilometer of travel” (VKT) is defined as one vehicle traveling one kilometer, and is a standard unit of travel in
transportation studies.

with one million annual vehicle-kilometers of traffic. Overall, the road system
of the 10 provinces has about 4.45 kilometers of road per 1 million vehicle-kilo-
meters of travel (VKT), or about 616 vehicles per day (table 4). Provinces with a
high ratio on this measure have less dense traffic and, consequently, less traffic
per system length. On the other hand, provinces with low ratios have relatively
high traffic density. Table 4 shows the comparison. Overall, Ontario has the
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Table 4: Road length needed to serve one million annual vehicle-kilometers of travel (VKT)

Implied average Total two-lane km per Ratio of province Rank
traffic, vehicles million VKT, 2004 to 10-province
per day average

Ontario 1,450 1.89 0.42 1
Quebec 862 3.18 0.72 2
Nova Scotia 537 5.10 1.15 3
Prince Edward Island 519 5.28 1.19 4
Alberta 515 5.32 1.20 5
British Columbia 463 5.91 1.33 6
Newfoundland & Labrador 377 7.26 1.63 7
Manitoba 273 10.01 2.25 8
New Brunswick 262 10.44 235 9
Saskatchewan 126 21.68 4.88 10
10 provinces 616 4.45 1.00
Northwest Territories 84 32.70
Nunavut 810 3.38
Yukon 91 30.25
Canada 606 4.52

lowest number (that is, the highest traffic density) —1.89 km of road serving one
million annual vehicle-kilometers of travel—while the highest statistic (least
traffic per unit length) is in Saskatchewan, just one tenth of Ontario’s traffic
density. In other words, relative to length, Ontario’s roads have about 10 times
as much traffic as Saskatchewan’s.

Of course, this calculation still does not account for wide variations
in traffic volumes within provinces, but it does give an indication of the rela-
tive use of the 10 provincial road systems. Canadian cities have long-range
transportation plans that place varying degrees of importance on highway
and transit improvements (Palmer, 2007, September 11).

Provincial expenditures for roads

In conjunction with system extent, provincial expenditures for the maintenance
and improvement of the road system are a basic measure of performance. A
good measure of the fiscal performance of a system is how much money is being
expended on it, per unit of length. Our measure of expenditure is net provin-
cial expenditures per two-lane kilometer of freeway-primary road system. This
indicator essentially adjusts the road budget for each province by a measure of
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road length approximating its responsibility. [3] It includes both operating funds
and capital expenditures but removes transfer payments to local governments.
From a taxpayer perspective, a low expenditure per kilometer of responsibility
is preferable since it indicates fiscal prudence. However, that must be balanced
against the need to maintain the system over its entire length. All provinces have
an ongoing road upgrade program that provides additional capacity and safety
as well as better access (Walker, 2007, September 18; Bellavy, 2007, August 28;
Nolan, 2007, August 10; Canoe Money, 2007, May 11).

Table 5 summarizes the results. Overall, the 10-province non-local
road system, which measures about 211,300 km, has an annual expenditure of
about $7.562 billion, or about $35,788 per km (coincidentally, this is about half
the US average expenditure—$70,000 per km). British Columbia, with about
16,400 km of non-local roads, has an operating budget of about $2.216 bil-
lion, or about $135,122 per km, almost four times the national average, while
Saskatchewan, with a budget of $256 million and a non-local road system of
33,200 km, spends just $7,711 per km. Therefore, from a cost-effectiveness
perspective, the Saskatchewan system is about 17 times as efficient as the BC
system, assuming similar performance.

Of course, some provincial road managers would immediately point
out that the provinces are not comparable. For example, British Columbia
has road traffic, congestion, cost-of-business, weather, terrain, and climatic
conditions that are vastly different from Saskatchewan. That might be, but
other provinces might counter that they do not have the fiscal resources
that the more populous provinces have and, therefore, are constrained as to
actions they can take. Following this logic, one would be quickly led to the
absurd conclusion that no comparisons between provinces are ever pos-
sible. Our view is that, even with different circumstances, each province is
responsible for the road system’s upkeep and expansion using the resources it
has. And each province is dependent on others for accessibility, since modal
systems connect provinces. Therefore, a measure that shows how much each
province has to work with, relative to system and size, is a useful comparative
measure of resources that should translate into results.

Road budgets tend to be relatively stable over time, but occasionally
there is a major capital expenditure, as for a fix-up initiative. In our mea-
sure, such an infusion of funds would be treated as a negative unless it also
produced improvements in capacity, travel time, safety, or surface condition
which offset the increased expenditure. This is appropriate since it would not
be politically or fiscally prudent for a major capital expenditure not to have
an effect on system performance.

3 Our measure of extent does not include bridges, which may vary substantially in age and
number by province. Sufficient data was not available from all provinces to permit their
inclusion.
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Table 5: Provincial road costs per kilometer of major road

Net provincial Two-lane km, freeway, | Expenditures per Ratio Rank
expenditures, primary, secondary/major two-lane km, of province
millions of arterial roads thousands of to 10-province
dollars (non-local; thousands) dollars average
2004/05 2004 2004/05
Saskatchewan 256 33.2 7,711 0.22 1
Manitoba 288 19.2 15,000 0.42 2
[‘aet‘)’:;‘;‘;?d'and & 121 7.0 17,286 0.48 3
Prince Edward Island 74 3.5 21,143 0.59 4
Alberta 799 34.2 23,363 0.65 5
Nova Scotia 190 7.7 24,675 0.69 6
Ontario 1,807 50.1 36,068 1.01 7
New Brunswick 332 9.0 36,889 1.03 8
Quebec 1,479 31.0 47,710 1.33 9
British Columbia 2,216 16.4 135,122 3.78 10
10 provinces 7,562 2113 35,788 1.00
Northwest Territories 28 2.1 13,333
Nunavut — — —
Yukon 57 35 16,286
Canada 7,649 217.3 35,200

System condition

Road condition is a fundamental measure of system performance. Most
nations use commonly accepted means of both measuring road condition
and reporting it. In the US, the common measure of condition (for the higher-
class roads) is the International Roughness Index (IRI), which is essentially a
measure of the vertical variance (that is, bumpiness) in the surface of a road
per unit of distance. This measure is mandated for use in rating the higher
systems in the US, and most states (with just a few exceptions) use it. The
resulting uniformity of reporting has enabled the development of periodic
condition reports to the US Congress (USDOT, 2007).

In Canada, the situation is not so straightforward. There is no man-
dated rating system for road condition and the 10 provinces use a variety of
methods. Most use some variant of the IRI method, but with different cutoff
points for “poor,” “fair,” “good,” or “excellent”; they also apply the ratings to
different road classes. A few use visual rating systems based on observations
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of signs of distress. [4] There are also differences in reporting frequency: some
provinces summarize and report the results regularly, others less frequently.
Appendix B to this report provides an overview of the different methods used
in the 10 provinces.

In this initial review of road conditions, we have elected to use the
reported statistics from each province: their own assertions of what consti-
tutes “good” versus “fair or poor” condition. This less-than-satisfactory proce-
dure is based on the belief that the use of not-totally-comparable data is better
than no use, given the importance of the topic. Hopefully, as more attention
is placed on this topic, data standardization will improve over time.

Table 6 summarizes the findings from our review of road conditions,
as reported by the provinces. Understanding that the measurements, defini-
tions of “fair or poor” condition, roads surveyed, and age of the data vary, the
table suggests that, overall, about 26.6% of the Canadian major road system
is rated “fair or poor” We use “fair or poor” as the criterion because roads
rated “poor” would generally require reconstruction, while those rated “fair”
would generally require overlays or lighter repairs. However, road condition
varies considerably by province (and possibly by system), from just 4.2% poor
(just 16% of the national average) in Nova Scotia to 41.0% poor (1.54 times the
national average) in Ontario.

Because of measurement and definition differences, the actual differ-
ences between road conditions in the provinces may not be as large as sug-
gested here, and the result might require a change in rank order. However,
because numerous measures are used, the effect of this one statistic on overall
ranks is quite small. For example, Nova Scotia’s overall rating would remain
first in overall road performance even if its percentage of “fair or poor” roads
were 45%. Particular attention should be paid in the next several years to gen-
erating comparable data on basic road indicators, including condition, so an
accurate view of the overall condition of the system can be obtained.

Another important aspect of condition data is the extent to which it
correlates to expenditures. To begin assessment of this question, we show
a map (figure 3) relating the percentage of “fair or poor” pavement to the
percentage of provincial budgets spent on maintenance. The map suggests
that those provinces which are spending more on maintenance have lower
percentage of roads in “poor” condition. [5]

4 Common visual distress signs include lengthwise and horizontal cracks, surface peeling,
potholes, corner cracks, and edge drop-offs.

5 A simple regression between “percent good” and “proportion spent on maintenance” sug-
gests that a 0.10 increase in the maintenance proportion (from o.4 to 0.5, for example)
would increase the percentage of good condition roads by about 4.2 percentage points.

However, the model is quite weak, RSQ = 0.24.

Fraser Institute » www.fraserinstitute.org


http://www.fraserinstitute.org

Transportation Performance of the Canadian Provinces # 19

Table 6: Road condition, 2005-06

Percent of primary Percent of primary Ratio of province Rank

highways in “good” highways in “fair or to 10-province

or better condition poor” condition average
Nova Scotia 95.8 4.2 0.2 1
New Brunswick 86.1 13.9 0.5 2
Manitoba 80.1 19.9 0.8 3
Saskatchewan 77.0 23.0 0.9 4
Newfoundland & Labrador 74.6 254 1.0 5
British Columbia 74.0 26.0 1.0 6
Alberta 63.0 37.0 1.4 7
Prince Edward Island 62.6 374 14 8
Quebec 62.1 379 1.4 9
Ontario 59.0 41.0 1.5 10
10 provinces 73.4 26.6 1.0

Intercity driving times

Over the past several decades, the road system of Canada has improved
considerably in accessibility as speeds and road quality have improved and
driving times between major cities have declined. While these changes are
occurring relatively slowly, over a period of time they can have a substantial
effect on both personal and freight travel choices.

There are a variety of ways to measure changes in accessibility, but
one of the easiest to understand is a simple measure of drive time between
key major points. For our measures, we chose travel time, in hours, from
each province’s major cities to Ottawa, the national capital, and travel time,
in hours, to the US border. The first is a measure of how accessible (in time)
each province’s major cities are from the national capital, primarily along
east-west movement. Although Ottawa may not be as important an economic
center in Canada as Washington DC is in the US, we use it as a base point
for measuring changes in driving times because it is a central point in east-
west movement for both personal and freight traffic. The second measures
accessibility (in time) from Canada’s major trading partner, and focuses pri-
marily on the north-south movement important to truck traffic. The source
of the information is data from contemporary driving maps for Canada, as
published by Rand McNally.

Table 7 shows the results of the analysis. On average, British Columbia
is the most distant in time from Ottawa, at 43.8 hours, while Quebec is the
closest, at 3.1 hours. BC is more than twice the average travel time to Ottawa
for all provinces, 20.2 hours. On the other hand, the province most distant

www.fraserinstitute.org # Fraser Institute


http://www.fraserinstitute.org

20 #% Transportation Performance of the Canadian Provinces

Table 7: Intercity drive times, 2007

Average drive  Ratio of province Rank Average  Ratio of province Rank
time to Ottawa  to 10-province drivetime  to 10-province
average to US border average
Quebec 3.1 0.2 1 13 0.3 4
Ontario 8.2 0.4 2 0.9 0.2 2
New Brunswick 10.6 0.5 3 1.6 0.4 5
Prince Edward Island 13 0.7 4 49 1.1 7
Nova Scotia 15.5 0.8 5 5.9 13 9
Manitoba 20.1 1.0 6 1.1 0.2 3
Saskatchewan 26.6 1.3 7 3.8 0.9 6
Newfoundland & Labrador 27.9 1.4 8 19.4 43 10
Alberta 328 1.6 9 53 1.2 8
British Columbia 43.8 2.2 10 0.5 0.1 1
10 provinces 20.2 1.0 4.5 1.0
Northwest Territories 53.2 —
Nunavut — —
Yukon 51.2 —
Canada 254 4.5

from the US border is Newfoundland & Labrador, at 19.4 hours, more than
four times the average drive time to the border, 4.5 hours.

These travel times have been improving slowly. In 1989, the drive times
to Ottawa were about 17% longer, on average, and travel times to the US bor-
der were 1.3% longer, according to comparisons between 1989 and 2007 travel
time maps. One of the largest changes was for Prince Edward Island, where
the opening of the new bridge to New Brunswick substantially improved
access. These changes have not only improved cross-country personal driv-
ing and tourism, but they have also affected freight travel, saving time for
shipments and increasing reliability.

Highway fatality rates
Highway fatality rates are a basic measure of road system performance, and
statistics are maintained in substantially similar fashion across nations and
provinces. For the 10 provinces as a whole, the 2005 overall rate was 10.7
fatalities per billion vehicle-kilometers of travel. Fatality rates in Canada have
been declining slowly over time, as they have in most nations.

Across the 10 provinces, fatality rates vary by about two-to-one. The
highest rate, 13.9, is recorded in British Columbia; the lowest, 6.3, in Ontario.
Table 8 summarizes Canadian provincial fatality rates for 2004 and 200s5.
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Table 8: Provincial highway fatality rates

Fatalities per billion vehicle-km Ratio of province to Rank
2004 2005 10 prowznoc(c)esaverage,

Ontario 6.6 6.3 0.6 1
Nova Scotia 9.4 7.1 0.7 2
Newfoundland & Labrador 9.7 9.8 0.9 3
Manitoba 9.5 10.3 1.0 4
Alberta 2.9 10.6 1.0 5
Quebec 9.0 10.6 1.0 5
Prince Edward Island 22.6 11.3 1.1 7
Saskatchewan 1.0 13.2 1.2 8
New Brunswick 9.6 13.6 1.3 9
British Columbia 12.4 13.9 1.3 10
10 provinces 11.0 10.7 1.0

Northwest Territories 9.6 5.4

Nunavut 337 —

Yukon 9.4 12.3

Canada 8.8 9.3

Traffic congestion

A recent study from Transport Canada provides a partial comparative assess-
ment of the costs of congestion [6] in major Canadian cities (Transport
Canada, 2005). Unfortunately, the study covers just nine cities in five prov-
inces and does not include smaller cities which may have some modest con-
gestion. Therefore, some provinces are missing from the analysis. However,
because of the importance of congestion in transportation performance, we
include this factor for the provinces available. Hopefully over time the study
will be repeated and expanded to more cities.

The measure selected for congestion is the annual vehicle hours of
delay, per capita, at a congestion level of 70% of free-flow speed or higher
(table 9). This is the congestion roughly comparable to that of level-of-ser-
vice E, in which driving speeds average about two thirds of free-flow speeds.
According to the data, British Columbia (Vancouver only) has the highest
number of annual hours of delay per capita—about 13 hours, almost twice
the study average.

These numbers should be put in perspective. An average “delay” of
7.05 hours per person per year works out to about 1.7 minutes per commuter

Traffic congestion can be defined in several ways. Here we define it as “the delay in traffic
caused by the presence of other vehicles”
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Table 9: Traffic congestion, 1992-2003*

Annual vehicle hours Ratio of province Rank
of delay per capita (VHT per person) to 5-province
at 70% threshold average

New Brunswick —
Newfoundland & Labrador —
Nova Scotia -
Prince Edward Island —
Saskatchewan —
Ontario

Hamilton, Toronto (2001) 53 0.75 1

Ottawa-Gatineau (1995)
Manitoba

Winnipeg (1992) 6.7 0.95 2
Aleilrr:jonton (2000), Calgary (2001) 725 1.03 3

uebec

2 Montreal (1998), Quebec (2001) 84 119 4
British Columbia

Vancouver (2003) 13 185 >
Five provinces 7.05
Northwest Territories —
Nunavut —
Yukon —
Canada 7.05

*Congestion data is for urbanized areas; years for congestion data vary by area.

trip, [7] or about 6% of a 30 minute commute. This is certainly a modest delay,
compared with many US cities which have 30 to 50 hours of delay per year. So,
while congestion is clearly increasing as a problem in major Canadian cities, it
is clearly less a problem here than in other nations. Furthermore, there seems
to be little consensus as to what should be done to alleviate congestion. Little
support exists for pricing solutions, but calls for more road capacity are not
popular either (Gray, 2007, September 10; Byers, 2007, January 27; Boomer,
2007, April 4).

7 (7.05hours per year) + (250 days per year) + (two trips per commuter) x (60 minutes per
hour) x (two persons per commuter trip)
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Commuting time

Another important measure of road system performance is the time spent com-
muting. While this measure is related to congestion, it also reflects the spread of
cities and the tendency for new development to be located in suburbs at the edges
of cities which often have longer commutes, as well as commuter work, mode,
and housing preferences. Improved accessibility is often reflected in greater liv-
ability and sometimes in land values (Toneguzzi, 2007, September 18).

Periodic surveys of commuting time are conducted by Statistics Canada.
Table 10 and figure 4 show the average commuting times, round trip from home
to work, for summarized data by province since 1992. In all provinces, average
round-trip commuting times have been increasing, with a 10-province average
of about 59.8 minutes in 2005, up about 20% in 13 years. This data is comparable
to the US averages for larger cities—about 55 to 60 minutes round-trip.

The data indicate that Ontario (Toronto, Ottawa, Hamilton) have the
longest round trip travel time, about 68 minutes, while several provinces (New
Brunswick, Newfoundland, Nova Scotia, Prince Edward Island) have the short-
est times, about 51 minutes. While these latter times may seem long, it should
be remembered that these are two-way commuting travel times and include
transit riders, for whom travel times are typically about 1.5 to 1.7 times drive-
alone times. Overall, the best performance is about 15% below the 10-province
average, while the longest commute time (Ontario) is about 8% longer than the
10-province average.

Table 10: Average commute times, round trip

Average round trip
travel time between home
and workplace, minutes

1992 1998 2005 Ratio of province to Rank

10-province average, 2005
New Brunswick 39 50 51 0.85 1
Newfoundland & Labrador 39 50 51 0.85 1
Nova Scotia 39 50 51 0.85 1
Prince Edward Island 39 50 51 0.85 1
Alberta 45 53 57 0.95 5
Manitoba 45 53 57 0.95 5
Saskatchewan 45 53 57 0.95 5
British Columbia 59 61 60 1.00 8
Quebec 52 57 63 1.05 9
Ontario 59 63 68 1.14 10
10 provinces 50.8 56.8 59.8 1.00

www.fraserinstitute.org # Fraser Institute


http://www.fraserinstitute.org

24 % Transportation Performance of the Canadian Provinces

Overall performance for highway passenger travel

Consolidating the above performance ratios for eight measures (seven, for
those provinces without congestion statistics) and weighting each measure
equally, table 11 summarizes highway passenger performance for the 10
Canadian provinces. Overall, Ontario is rated first, based on high utilization
of the road system (first), travel time to the US border (second) and to Ottawa
(second), low fatality rate (first), and low congestion delay (first). On the other
hand, British Columbia is rated tenth, based on its high accident rate (tenth),
high government expenditure per kilometer (tenth), and high congestion
(fifth out of the five provinces for which data is available for this measure).
Appendix A contains more details concerning the ratings for each province.

Table 11: Overall performance, highway passenger travel

Sum of Average modal Rank
performance ratios performance ratio
Ontario* 6.07 0.76 1
Nova Scotia 5.60 0.80 2
Quebec* 7.16 0.90 3
Manitoba* 7.52 0.94 4
Prince Edward Island 6.85 0.98 5
New Brunswick 6.91 0.99 6
Alberta* 9.02 1.13 7
Saskatchewan 10.32 1.47 8
Newfoundland & Labrador 10.56 1.51 9
British Columbia* 12.52 1.57 10

*The averages for these provinces are based on eight measures; the averages for all other provinces are
based on seven measures.
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Urban transit

These are major bus, urban rail, and commuter rail systems in the major cities
(inter-city rail services offered by VIA Rail are not included). Data for this
assessment comes primarily from Transportation in Canada and the Quebec
Public Transit Policy study.

Urban transit trips per capita served

Canadian cities generally encourage transit use in urban areas and many cities
place transit improvements at or near the center of their long-range transpor-
tation plans (Gyulai, 2007, August 17). Provincial and federal governments
are typically less involved in transit policies. A key measure of transit perfor-
mance is transit ridership relative to the population served. Larger cities con-
tinue to explore ways to increase transit use, which also raises costs (Logan,
2007, September 21). In some cities, notably Montreal and Toronto, citizens’
ability to pay rising fares is a policy issue (Canoe Money, 2007, September
20; Kalinowski, 2007, September 12).

However, as figure 5 shows, transit ridership has increased less rap-
idly than urban population in most provinces; in some (Ontario, Manitoba),
ridership has fallen in recent years. Table 12 shows the comparative use rates
for the major cities in Canada’s 10 provinces.

For the 10 provinces as a whole, the urban transit systems carried
about 1.62 billion trips in 2004, generated from a population served of about
21.42 million persons. On average, therefore, the 10 provinces need about 13.2
persons served to generate 1,000 annual transit trips. We use this inverse rid-
ership ratio to be consistent with other ratios where a higher value indicates
a lower level of performance. This ratio varies widely, from a low of just 10.7
in Quebec to over 330 in Prince Edward Island.

Table 12 shows that it takes just 10.6 persons to generate 1,000 annual
transit trips in Quebec, compared with 13.2 nationwide. On the other hand,
three to five times as many persons served are needed to generate 1,000
annual transit trips in Newfoundland & Labrador and New Brunswick than
the average province. Prince Edward Island’s newly started Charlottetown
system has a very low ridership rate, so we have reduced its performance
ratio to 5.0, but it is still the highest.

Transit operating cost per trip

A common metric for transit performance is the operating cost needed to
serve an individual trip. This metric is used because it reflects both opera-
tional effectiveness (cost per trip served) and also government investment
in transit operations. Table 13 indicates the costs per trip for the Canadian
provinces in 2004.
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Table 12: Transit use per capita served, 2004

Annual Population Population Ratio of province Rank

ridership, served, needed per 1,000 to 10-province

millions millions annual rides average
Quebec 509.2 539 10.70 0.80 1
Ontario 700.2 8.77 12.50 0.95 2
Alberta 137.9 2.07 15.00 1.13 3
Manitoba 394 0.64 16.20 1.23 4
British Columbia 192.6 3.29 17.10 1.29 5
Nova Scotia 17.2 0.40 23.50 1.78 6
Saskatchewan 15.8 0.45 28.10 2.13 7
Newfoundland & Labrador 3.1 0.15 46.10 3.49 8
New Brunswick 5.1 0.24 47.60 3.60 9
Prince Edward Island 0.1 0.04 330.40 5.00* 10
10 provinces 1,620.6 21.42 13.20 1

*Edited to 5.0 from 24.99. A few inordinately high ratios were selectively edited in this study, to forestall inordinately
high performance ratios. In no case did this change the rank order of provinces.

Table 13: Transit operating costs per trip

Annual ridership,  Operating cost, | Operating cost per Ratio of Rank
millions millions of dollars trip, dollars province to
10-province
2004 2004/2005 2004 average
Prince Edward Island 0.1 0.1 0.94 0.58 1
Quebec 509.2 624.0 1.23 0.75 2
Saskatchewan 15.8 23.0 1.45 0.89 3
Newfoundland & Labrador 3.1 5.1 1.62 0.99 4
Ontario 700.2 1,221.0 1.74 1.06 5
Manitoba 394 74.4 1.89 1.15 6
New Brunswick 5.1 9.9 1.96 1.19 7
Alberta 137.9 271.9 1.97 1.20 8
Nova Scotia 17.2 34.2 1.99 1.21 9
British Columbia 192.6 395.9 2.06 1.25 10
10 provinces 1,620.6 2,662.0 1.64 1.00
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Overall, the 10 Canadian provinces served about 1.621 billion trips in
2004 at an operating cost of $2.662 billion, or about $1.64 per trip. Provincial
operating costs per trip vary by about a factor of two, from a low of about
$0.94 per trip for Prince Edward Island’s small system (for which numbers
are preliminary) to about $2.06 per trip for British Columbia.

Overall performance for urban transit

Consolidating the two transit measures, table 14 shows overall performance

for urban transit systems, by province. On balance, Quebec has the best

performing urban transit system, based on the relatively low operating cost

per trip and high usage rate per capita. Its performance is about 25% bet-
ter than the 10-province average. At the other end, Prince Edward Island

(Charlottetown) is rated poorest in performance, based on its low usage rate

per capita, even though it has a low cost per trip. This is a newly started sys-
tem that will hopefully improve over time.

Table 14: Consolidated urban transit performance

Urban transit Sum of ratios Average performance ratio Rank
Quebec 1.55 0.77 1
Ontario 2.01 1.01 2
Alberta 2.34 1.17 3
Manitoba 2.38 1.19 4
British Columbia 2.55 1.27 5
Nova Scotia 2.99 1.50 6
Saskatchewan 3.01 1.51 7
Newfoundland & Labrador 447 2.24 8
New Brunswick 4.79 240 9
Prince Edward Island 5.58 2.79 10
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Air passenger

Air passenger service performance is measured by relative effectiveness of
airline service—that is, how many flights are needed to generate 1,000 air
passengers annually (a measure similar to transit service effectiveness), and
by accident statistics.

Traffic per flight

Although a large number of Canadian communities have airports, Canadian

air passenger travel is concentrated in a few major cities, some of which con-
nect to the US. The largest traffic volumes are between Toronto and New York,
Montreal, and Vancouver, as illustrated by figure 6.

Figure 7 and table 15 show airline passenger traffic (in and out, scheduled
and charter) by province, along with the number of arriving and departing flights
(scheduled and charter) for 2004 (figure 7 also includes passengers by airport).

Overall, about 17.6 flights are needed to generate 1,000 passengers, or
about 56.7 passengers per flight, on average. This performance measure varies
from a high of 42.0 flights per 1,000 passengers for Prince Edward Island to a
low of about 15.7 for Ontario. Most provinces have between 15.0 and 22.0 flights
per 1,000 passengers. The resulting performance ratios for this statistic vary by
about a factor of two, from a low of 0.89 (11% better than the 10-province aver-
age) for Ontario to a high of 2.38 for Prince Edward Island. In other words, Prince
Edward Island needs about 2.7 times as many flights to generate 1,000 passen-
gers as does Ontario. A proposed new airport for Toronto (Pickering) might
relieve some of the Ontario growth pressure (Byers, 2007, September 6).

Table 15: Air passenger use and service, 2004

Air passengers,  Flights, Passengers Flights  Ratio of province Rank
millions thousands per flight per 1,000  to 10-province
passengers average

Ontario 329 516.6 63.8 15.7 0.89 1
Quebec 11.6 189.4 61.5 16.3 0.92 2
Alberta 13.2 216.6 61.0 16.4 0.93 3
Nova Scotia 3.0 53.1 56.6 17.7 1.00 4
Saskatchewan 1.6 28.2 55.4 18.1 1.02 5
British Columbia 18.8 381.6 49.2 20.3 1.15 6
Manitoba 3.1 69.0 45.0 222 1.26 7
Newfoundland & Labrador 1.3 37.6 35.2 28.4 1.61 8
New Brunswick 0.8 26.7 30.9 323 1.84 9
Prince Edward Island 0.2 6.9*% 23.8 42.0 2.38 10
10 provinces 86.6 1,525.6 56.7 17.6 1.00

*PEI (Charlottetown) estimated from schedules, 2007.
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Air passenger accident rates

Accident rates are an important measure of performance for all modes of
travel. For air passenger service, our measure of accident rate is the number
of accidents per million passengers, which accounts for flight frequency and
risk (some analysts use fatality rates, but the number of air accident fatali-
ties in most provinces is so low that the overall accident rate is a better and
more stable measure of performance). Table 16 shows overall air passenger
accident rates for the 10 provinces.

Overall, Canada’s air passenger service (scheduled and charter) has an
overall accident ratio of about 2.61 accidents per million passengers carried.
Not counting Prince Edward Island, rates vary from a low of about 1.33 for
Nova Scotia to a high of about 8.32 for Saskatchewan. The range of accident
rates is about three-to-one. Saskatchewan has an accident rate about three
times the 10-province average. Nova Scotia’s rate is just half the 10-province
average. Accident rates can vary widely in the low-traffic provinces, where
just one accident can affect the rate substantially. For instance, if Prince
Edward Island had experienced just one air passenger accident in 2004, its
rate would have been 6.06, second highest of the 10 provinces. One option
for dealing with this sensitivity is to develop three-year accident rates for
future editions of this report.

Table 16: Air passenger accident rates, 2004

Number of Number of | Number of accidents  Ratio of province Rank
passengers, accidents per millions of to 10-province
millions passengers average

Prince Edward Island 0.16 0 0 0 1
Nova Scotia 3.00 133 0.51 2
Ontario 32.95 71 2.15 0.83 3
Alberta 13.22 30 2.27 0.87 4
British Columbia 18.78 45 24 0.92 5
Quebec 11.65 42 3.61 1.38 6
Newfoundland & Labrador 1.32 5 3.78 1.45 7
Manitoba 3.10 12 3.87 1.48 8
New Brunswick 0.83 4 4.84 1.85 9
Saskatchewan 1.56 13 8.32 3.19 10
10 provinces 86.58 226 2.61 1
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Consolidated air passenger performance

Summarizing air passenger performance, consolidation of the two measures
is shown in table 17. Overall, Nova Scotia has the best performance (based on
alow accident rate and high rates of passengers per flight)—about 24% better
than the 10-province average. Nova Scotia is followed by Ontario, which is
14% better than the provincial average. Saskatchewan and New Brunswick
have the worst performances, based on both having relatively low flight avail-
ability per 1,000 passengers and relatively high accident rates.

Table 17: Air passenger performance

Flights per Rank Accident rate Rank Average Rank
passenger ratio performance
ratio ratio

Nova Scotia 1 4 0.51 2 0.76 1
Ontario 0.89 1 0.83 3 0.86 2
Alberta 0.93 3 0.87 4 0.9 3
British Columbia 1.15 6 0.92 5 1.04 4
Quebec 0.92 2 1.38 6 1.15 5
Prince Edward Island 2.38 10 0 1 1.19 6
Manitoba 1.26 7 1.48 8 1.37 7
Newfoundland & Labrador 1.61 8 1.45 7 1.53 8
New Brunswick 1.84 9 1.85 9 1.85 9
Saskatchewan 1.02 5 3.19 10 2.11 10
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Rail passenger

We were not able to develop comparative performance data for intercity rail
passenger service in Canada (commuter rail and urban rail systems are cov-
ered in urban transit). Data on patronage by province are not readily available,
and information on miles of track service from VIA Rail would not be usable
without ridership data. Also, aggregate intercity rail passenger traffic is a very
small share of all passenger travel (data on rail freight traffic were available
and are discussed below). Hopefully this situation will change with future
editions of this report; but, for the moment, we must defer an assessment of
rail passenger service.

Marine passenger

Traffic and costs

Ferry services are an important transportation element of Canada’s prov-
inces. Ferry costs are assumed partially by passengers in the form of fares
and partially by governments in the form of service and terminal operations.
Costs and traffic vary considerably, with some provinces operating long dis-
tance, low volume ferry services at considerable government expense and
others operating none. Some services have been partially privatized, increas-
ing some services but with rising fares (Baldrey, 2007, August 29). Victoria,
British Columbia is proposing a $100 million harbour upgrade that includes
a new passenger ferry terminal (Heiman, 2007, August 14). A Prince Edward
Island-Nova Scotia ferry service has also been recently proposed (Willis,
2007, September 22).

Table 18 and figure 8 show basic traffic and provincial-federal operat-
ing costs for ferry services by province. We use federal and provincial costs
here because they represent the government portion of costs and should be
included as part of an assessment of within-province ferry usage and costs.
Ferry traffic includes private services since those often use public landings
and are reported in provincial totals. British Columbia has the most passen-
gers, but government operating costs are higher in Newfoundland & Labrador,
Nova Scotia, and Quebec. Overall, the government cost per passenger carried
(trip) is about $5.91. However, this varies widely from a low of $1.40 in British
Columbia to a high of $60.21 in Newfoundland & Labrador, reflecting the dif-
ferent distances and costs of services as well as the amount of traffic. [8] Since
the ratios vary so much, we have reduced the performance ratios for New
Brunswick and Newfoundland & Labrador to 4.50 and 5.00, respectively, to

In the future, a “cost per passenger-kilometer” measure might be used to make these

measures more comparable.
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Table 18: Ferry passengers and service, 2005

Passengers, Provincial and Provincial and Ratio of Rank
thousands federal ferry federal cost per  province to
expenditures, passenger, eight-province
millions of dollars dollars average
Alberta NA NA NA NA NA
Saskatchewan NA NA NA NA NA
British Columbia 28,475 39.90 1.4 0.24 1
Ontario 1,888 5.60 2.97 0.50 2
Prince Edward Island 800 3.13 3.92 0.66 3
Quebec 5,577 48.37 8.67 1.47 4
Manitoba 231 3.60 15.62 2.64 5
Nova Scotia 1650% 43.62 26.44 4.48 6
New Brunswick 214 11.97 55.95 4.50%* 7
Newfoundland & Labrador 1,347 81.10 60.21 5.00%* 8
Eight provinces 40,182 237.29 5.91 1
Northwest Territories 242 4.2 17.36
Nunavut
Yukon
Total 40,424 241 5.97

*Estimated based on vehicle traffic.

**Edited from 9.47 and 10.20, respectively.

Table 19: Ferry accident rates

Ferry accidents per Ratio Rank

million passengers, 2005 to average
Alberta NA NA NA
Saskatchewan NA NA NA
British Columbia 0.88 0.8 1
Quebec 1.26 1.15 2
Manitoba 1.42 1.29 3
Ontario 1.42 1.29 3
New Brunswick 224 2.05 5
Newfoundland & Labrador 2.24 2.05 5
Nova Scotia 224 2.05 5
Prince Edward Island 2.24 2.05 5
Subtotal 1.1
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account for their high value but retain their relative positions. This does not
change the rank of these provinces, but does mitigate the impact of their quite
costly (per passenger) services on their overall provincial performance.

Ferry service accident rates
To compute ferry service accident rates, we consolidated accident and pas-
senger data according to the reporting procedures (Appendix B) which divide
the nation into groups of provinces. As a result, provinces within a group
have identical rates (table 19).

Based on this approach, the 2005 overall ferry accident rate was about
1.10 accidents per million passengers. This rate varies by about a factor of two,
from a low of 0.88 accidents per million passengers in British Columbia, to a
high of 2.24 accidents per million passengers in New Brunswick, Nova Scotia,
Newfoundland & Labrador, and Prince Edward Island.

Overall marine passenger performance

Consolidating the ferry passenger data, table 20 shows the consolidated
performance ratings for the two measures. Overall, British Columbia ranks
first, based on its high traffic and subsequently low government cost per
passenger, as well as its low accident rate. Nova Scotia, New Brunswick, and
Newfoundland & Labrador are rated lowest based on high costs per passen-
ger and high accident rates. Saskatchewan and Alberta are not rated since
they have no ferry services.

Table 20: Consolidated ferry passenger performance

Accidentrate  Rank Cost per Rank Average Rank
ratio passenger performance
ratio ratio
Alberta NA NA NA NA NA NA
Saskatchewan NA NA NA NA NA NA
British Columbia 0.8 1 0.24 1 0.52 1
Ontario 1.29 3 0.5 2 0.9 2
Quebec 1.15 2 1.47 4 1.31 3
Prince Edward Island 2.05 5 0.66 3 1.36 4
Manitoba 1.29 3 2.64 5 1.97 5
Nova Scotia 2.05 5 4.48 6 3.26 6
New Brunswick 2.05 5 4.50%* 7 3.27 7
Newfoundland & Labrador 2.05 5 5.00%* 8 3.52 8
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Overall findings for passenger transportation

Consolidating the four passenger modes, overall provincial performance for pas-
senger travel is summarized in table 21 and table 22. Here, the individual modes

of travel are weighted according to their shares of annual person trips nationwide.
Since highway travel dominates the modal shares nationwide at about 96.5% of
all trips, provinces scoring well on highway passenger performance tend to score

well overall. While it might be useful to weight each province’s performance by
other criteria, such as passenger-kilometers or modal shares within province, this

basic weighting is appropriate for an initial assessment.

Overall, Ontario has the highest passenger transportation performance
rating, followed closely by Nova Scotia and Quebec. At the other end, British
Columbia has the lowest passenger performance, followed by Newfoundland
& Labrador.

Ontario is rated either first or second on each of the four modes studied.
Nova Scotia is rated first or second on two modes (air passenger, highway) and
sixth on two others, but overall is rated second. Quebec follows close behind,
with a first-place rating on urban transit. On the other hand, British Columbia’s
high rating on marine ferry service (first) is not enough to overcome its tenth
place rating for highway travel and its modest ratings for transit and air travel,
so it is rated tenth overall. Ratings for other provinces are more uniform across
transportation modes.

Table 21: Consolidated passenger performance ratios

Passenger mode weight* 0.965 0.032 0.002 0.001 1
Highway Urban Air Marine Weighted Rank
transit average
performance

Ontario 0.76 1.01 0.86 0.9 0.767 1
Nova Scotia 0.8 1.5 0.76 3.26 0.824 2
Quebec 0.9 0.77 1.15 1.31 0.892 3
Manitoba 0.94 1.19 1.37 1.97 0.95 4
New Brunswick 0.99 24 1.85 3.27*% 1.037 5
Prince Edward Island 0.98 2.79% 1.19 1.36 1.037 6
Alberta 1.13 1.17 0.9 NA 1.128 7
Saskatchewan 1.47 1.51 2.11 NA 1.477 8
Newfoundland & Labrador 1.51 2.24 1.53 3.52*% 1.533 9
British Columbia 1.57 1.27 1.04 0.52 1.554 10

*Modes are weighted accord

ing to their shares of annual person trips nationwide.
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Table 22: Summary of provincial ranks for passenger travel

Highway Urban transit Air Marine Overall rank

Ontario 1 2 2 2 1
Nova Scotia 2 6 1 6 2
Quebec 3 1 5 3 3
Manitoba 4 4 7 5 4
New Brunswick 6 9 9 7 5
Prince Edward Island 5 10 6 4 6
Alberta 7 3 3 NA

Saskatchewan 8 7 10 NA 8
Newfoundland & Labrador 9 8 8 8 9
British Columbia 10 5 4 1 10
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Freight transportation

Highway (truck) freight

Traffic density
The improving highway system has allowed increased volume and speed of
truck traffic (Lambert, 2007, September 3). Data on truck traffic is available
only for groups of provinces and, therefore, some of our performance ratios
are the same. Overall, about 219.8 million tonnes of truck-carried freight orig-
inated in the 10 provinces in 2003, the largest tonnage being from Ontario
(this does not include the “through” truck traffic which, in this case, cannot
be assigned directly to intermediate provinces—table 23). Since most truck
traffic is on the higher-class road systems, we use the two-lane kilometers
of only the higher-class roads (major roads, freeway, primary, secondary) to
measure relative traffic density. Similar to person travel, we use the inverse
(two-lane kilometer of higher road per tonne of originating traffic) as a mea-
sure of performance—the higher this number, the thinner the truck use rela-
tive to road length. This means that we view higher truck traffic density on
major roads as a good thing.

On average, it takes about 0.96 km of higher-road length to “generate”
1,000 tonnes of originating truck freight. Ontario ranks first in overall truck
tonnage per unit length of road, at just 0.61 km needed to generate 1,000
tonnes, followed by Quebec and British Columbia. The Maritime provinces

Table 23: Truck traffic tonnes and major road length

Domestic Higher class Two-lane km Ratioof  Rank
origins, highway system, per 1,000 province to
million two-lane km, tonnes, 10-province

tonnes, 2003 2004 2003-2004 average

Ontario 82.2 Ontario 50.1 0.61 0.63 1
Quebec 43.1 Quebec 31 0.72 0.75 2
BC & Territories 15 British Columbia 16.4 1.47 1.53 3
AB, MB, SK 52.8 Alberta 34.2 1.64 1.71 4

Manitoba 19.2 1.64 1.71 4

Saskatchewan 332 1.64 1.71 4
NB, NF, NS, PEI 14.4 New Brunswick 9 1.89 1.96 7

Newfoundland & Labrador 7 1.89 1.96 7

Nova Scotia 7.7 1.89 1.96 7

Prince Edward Island 35 1.89 1.96 7
Canada 219.8 Subtotal 211.3 0.96 1
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rate lowest on this criterion, needing about 1.89 km of road length to gener-
ate 1,000 tonnes of originating truck freight annually. To say it another way,
on average there is about 3.08 times as much truck traffic, per kilometer, on
Ontario’s major highways as there is on those of the Maritimes.

Figure 9 shows the number of tonnes of truck freight by city of ori-
gin, number of two-way truck border crossings at major Canada-US border
crossings, and employment by province (as a measure of provincial economic
productivity).

Truck accidents

Although heavy trucks are involved in less than half of fatal accidents, these
accidents are often more severe (Kalinowski, 2007, September 14). Fatal col-
lision rates involving heavy trucks are a useful measure of truck-related safety.
Table 24 shows the fatal collision rate (heavy truck involved) per million
tonnes of freight originating from the 10 provinces.

Using this statistic, the overall rate is about 2.15 fatal collisions per
million tonnes of originating freight. The provinces vary by about a factor
of three on this statistic, from a low of 1.67 in Ontario to a high of 4.80 in
British Columbia. British Columbia’s high truck-involved fatal accident rate is
of particular interest here because the province also scores tenth in highway
passenger fatality rates.

Table 24: Heavy truck-involved fatal collision rates, 2003

Number of fatal Truck fatal collisions  Ratio of province  Rank
collisions involving per million tonnes to 10-province
heavy trucks freight average

Ontario 137 1.67 0.77 1
New Brunswick 12 2.15 1 2
Newfoundland & Labrador 8 2.15 1 2
Nova Scotia 8 2.15 1 2
Prince Edward Island 3 2.15 1 2
Quebec 101 2.34 1.09 6
Alberta 82 2.54 1.18 7
Manitoba 26 2.54 1.18 7
Saskatchewan 26 2.54 1.18 7
British Columbia 70 4.8 2.23 10
10 provinces 473 2.15 1
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Truck border crossings

A measure of truck impacts on economic performance is the degree to which
truck traffic facilitates international trade with the US. Since many manufactured
products and other goods cross the US border in both directions, truck border
crossings relative to total provincial employment is a good measure of the use of
trucks in supporting provincial economies. Although truck border crossing fees
have recently risen (Toronto Star, 2007, June 1), demand has not abated. Some
might argue that truck traffic has only a marginal relationship with economic
activity, but the ubiquitous dependence on truck delivery for economic activity
and the importance of modern road infrastructure to truck travel suggests that
some measure of truck traffic, relative to economic activity, is appropriate. Truck
traffic also affects infrastructure conditions.

Table 25 indicates the extent of such traffic, using border crossing data for
the 20 largest border crossings (three provinces—Newfoundland & Labrador,
Nova Scotia, and Prince Edward Island—do not have a US border and are not
rated). Overall, the Canadian economy generates (in both directions) about 11.60
million annual truck crossings (using the top 20 US-Canada border crossings) or
about 1.42 Canadian workers per US-Canada truck border crossing. The prov-
inces vary by about a factor of eight on this statistic, from about 0.80 workers per
truck crossing for Ontario, to 6.68 workers per truck crossing for Alberta. This
means that, from a US-Canada trade perspective, Ontario is generating about
eight times as much border crossing truck traffic per worker as is Alberta.

Table 25: Truck traffic border crossings, 2006

Total 20 largest border | Total employment Ratio of province Rank
employment,  crossing trucks, per truck to 10-province
thousands millions crossing average

Newfoundland & Labrador 215.7 NA NA NA NA
Nova Scotia 441.8 NA NA NA NA
Prince Edward Island 68.6 NA NA NA NA
Ontario 6,492.7 8.10 0.802 0.564 1
Manitoba 587.0 0.37 1.586 1.116 2
British Columbia 2,195.5 1.22 1.800 1.266 3
New Brunswick 3554 0.13 2.734 1.924 4
Quebec 3,765.4 1.35 2.789 1.963 5
Saskatchewan 491.6 0.15 3.277 2.306 6
Alberta 1,870.7 0.28 6.681 4.701 7
10 provinces 6,484.3 11.60 1.421 1
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Consolidated truck freight performance

Consolidating the three measures for truck freight performance, table 26

indicates the results, weighting the measures equally. Overall, Ontario has

the best rating for truck traffic, based on its relatively high truck-related trade

with the US, low accident rate, and high truck use of major highways; Ontario

scores first on all three of the aforementioned measures. Newfoundland &
Labrador, Nova Scotia, and Prince Edward Island share the fourth place rat-
ing, since their data is combined. Alberta and Saskatchewan have the lowest
ratings, based on low truck use of major roads, limited truck-related trade,
and relatively high accident rates (low use might mean unused capacity, which

could attract business, offsetting system efficiencies).

Table 26: Truck freight performance

Ratio, Rank Fatal Rank Ratio, Rank Average Rank
two-lane collision employment performance
km/tonne rate ratio per truck ratio

crossing

Ontario 0.63 1 0.77 1 0.564 1 0.66 1
Quebec 0.75 2 1.09 6 1.963 5 1.27 2
Manitoba 1.71 4 1.18 7 1.116 2 1.33 3
Newfoundland &

Labrador* 1.96 7 1 2 NA NA 1.48 4
Nova Scotia* 1.96 7 1 2 NA NA 1.48 4
Prince Edward 1.96 7 1 2 NA NA 1.48 4
Island*

New Brunswick 1.96 7 1 2 1.924 4 1.63 7
British Columbia 1.53 3 2.23 10 1.266 3 1.67 8
Saskatchewan 1.71 4 1.18 7 2.306 6 1.73 9
Alberta 1.71 4 1.18 7 4.701 7 2.53 10

*Average performance ratios for these provinces are based on two measures; average performance ratios for all other
provinces are based on three measures.
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Air freight

Traffic density

Air freight performance is measured by just one measure: the efficiency of
tonnage operations measured in tonnes of air cargo per flight. Air freight
accidents are included in air passenger accidents. Figure 10 shows the num-
ber of tonnes of air freight by province and by airport. Table 27 indicates
that, on this measure, air freight usage rates are highest for Ontario—about
1.69 flights needed to generate one tonne of cargo—and lowest in Prince
Edward Island and New Brunswick, which have very little air freight per flight.
Because the “flights needed/tonne of air cargo” ratio is so high for these two
provinces relative to the others, we have edited the ratios to 4.50 and 5.0,
respectively. This changes their overall ratios slightly (air freight is a small
portion of total freight), but not the rank orders.

Table 27: Air freight performance, 2005

Ontario

Quebec

British Columbia

Nova Scotia

Alberta

Newfoundland &
Labrador

Manitoba

Saskatchewan

New Brunswick

Prince Edward
Island

10 provinces

Tonnes of air Total arriving & departing | Flights per  Ratio of province to Rank
freight, thousands flights, thousands total tonnes 10-province average

327.8 553.1 1.69 0.68 1

108.8 188.8 1.73 0.7 2

135.6 41141 3.03 1.22 3

13.6 50.4 3.71 1.49 4

573 2421 4.23 1.7 5

6.4 41.2 6.46 2.6 6

9.4 88.7 9.47 3.81 7

0.98 335 3435 4 8

0.44 24.8 56.24 4.50*% 9

0.04 6.9 183.31 5.00* 10
660.2 1,640.50 2.48 1

*Edited to 4.5 from 22.64 and to 5.00 from 73.77, respectively. Editing reduces the wide variance for some provinces with
extreme data, but does not change the rank orders.
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Rail freight

Rail freight in Canada has changed significantly in recent years, from a heavy
reliance on bulk commodities to new services integrating marine, rail, and
truck modes through containerization and world trade. Many of Canada’s prov-
inces have seen increases in both rail and freight traffic as a result (LeRiche,
2007, March 13; Bernhardt, 2007, September 4).

Traffic density

Rail freight density is measured by traffic, in tonnes of originating goods,
relative to kilometers of first-line track—that is, major track (figure 11 and
table 28). This measure is sensitive to originating rail freight traffic within
each province, but not to through traffic carried across a province; therefore,
it may underestimate the traffic for prairie provinces, particularly Manitoba
and Saskatchewan, which carry significant through traffic.

Overall, it takes about 0.19 km of mainline track to generate 1,000 tonnes
of rail freight annually. However, in the Atlantic provinces, it takes only 0.08 km
of major track, whereas, in Manitoba, 0.6 km is required. This means that the
rail track system in terms of tonnage efficiency per kilometer of track is about
10 times more efficient in the Atlantic provinces than in Manitoba.

Table 28: Rail freight traffic density, 2005

Km of first Tonnes of Km first mainline  Ratio of province Rank
line track originating traffic, | track per thousand to 10-province
millions tonnes average

Prince Edward Island 0 0.0 NA NA NA
New Brunswick 1.156 31.5% 0.08* 0.42* 1%
Newfoundland & Labrador 634%* 31.5*% 0.08* 0.42* 1%
Nova Scotia 742 31.5% 0.08* 0.42* 1%
British Columbia 6,808 54.7 0.12 0.65 4
Alberta 7,094 47.7 0.15 0.78 5
Quebec 6,102 30.3 0.20 1.06 6
Saskatchewan 8,438 389 0.22 1.14 7
Ontario 11,865 39.9 0.30 1.56 8
Manitoba 5,123 8.6 0.60 3.13 9
10 provinces 47,962 251.7 0.19 1.00

*Atlantic provinces consolidated. **Source: Railway Association of Canada, 2006.
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Rail freight accident rates

Rail freight accident rates are also a useful measure of performance. Looking
at 2005 data, table 29 indicates the overall rates for each province. Overall,
the rail freight accident rate is about 4.947 accidents per million originating
tonnes. However, these rates vary widely, from a low of 1.30 for the Atlantic
provinces to 9.96 for Ontario.

Table 29: Rail freight accident rates, 2005

Rail Accidents Ratio of Rank
accidents per million province to
originating  nine-province
tonnes average

Prince Edward Island 0 NA NA NA
New Brunswick 24 1.30* 0.26 1*
Newfoundland & Labrador 4 1.30* 0.26 1*
Nova Scotia 13 1.30* 0.26 1*
Saskatchewan 96 2.47 0.50 4
British Columbia 169 3.09 0.62 5
Alberta 247 5.18 1.05 6
Quebec 210 6.93 1.40 7
Manitoba 85 9.89 2.00 8
Ontario 397 9.96 2.01 9
Nine provinces 1,245 4.95 1

*Atlantic provinces consolidated.
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Consolidated rail freight performance

Consolidating the two measures of rail freight performance, table 30 shows
that the Atlantic provinces have the best overall rail freight performance,
based on high traffic volume per kilometer of track and low accident rate.

Table 30: Rail freight performance

Sum of ratios Average performance Rank
ratio

Prince Edward Island NA NA NA
New Brunswick 0.68* 0.34* 1*
Newfoundland & Labrador 0.68* 0.34* 1*
Nova Scotia 0.68* 0.34* 1*
British Columbia 1.28 0.64 4
Saskatchewan 1.64 0.82 5
Alberta 1.83 0.91 6
Quebec 2.46 1.23 7
Ontario 3.58 1.79 8
Manitoba 5.12 2.56 9

*Atlantic provinces consolidated.
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Marine freight

Marine freight services have been a mainstay of the Canadian economy since
the continent was first explored in the search of the elusive Northwest Passage.
While that quest is no longer the primary determinant of marine routes or
shipping patterns, it has, ironically, taken on new meaning as climate change
apparently shifts ice patterns. Of perhaps greater interest and impact now is
Canada’s concern for the potential of liquefied natural gas shipments to eastern
Maine through Canadian waters, and the possible impacts of the widening of
the Panama Canal on big boat shipping patterns and containerization traffic.

Traffic versus port operating cost

Ideally, port operating data would include such handling statistics as aver-
age tonnage “dwell time” at port, handling time, or other internal efficiency
measures. Canadian marine freight data is reported through the Canada Port
Authorities and individual port records. Typical reports contain operating
costs (government only), tonnage loaded and unloaded, accident statistics,
and similar information. Traffic data for the provinces are shown for 2004
in table 31. Overall, about 452 million tonnes of cargo were shipped in 2004,
the largest volumes from Quebec and British Columbia. Alberta, Manitoba,
Prince Edward Island, and Saskatchewan reported low volumes or no cost
data (figure 12). The overall average port operating cost per handled tonne
in the 10 provinces is about $0.58; Newfoundland reported the most efficient
system at $0.05 per tonne, and Quebec and British Columbia the least effi-
cient at $0.82 per tonne.

Port operating expense ratio

Port expense ratios (ratio of expenses to revenues) are a key measure of
economic viability since they indicate how the port is doing balancing rev-
enues versus expenses. While port operations are not necessarily expected
to break even or make a profit, the objective of balancing port expenses
with revenues from port users is clearly a worthy goal from a public policy
and taxpayer perspective. From an economic perspective, it is also worthy
since low ratios, below 1.0, mean that the provincial port system is holding
expenses down relative to revenues, while high ratios, above 1.0, indicate
that port expenses are greater than the revenues being received and may
warrant corrective action.

Table 32 indicates the composite (provincewide) expense ratios for
each province in 2004. Overall, the 10-province weighted average is about
84.1%, meaning that overall Canadian port operating expenses are about 16%
lower than port revenues (from shipping companies). The ratios range from
a low of 67.1% for Nova Scotia to a high of 122.1% for Ontario, or about a
factor of two.
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Table 31: Port operating costs per tonnes, 2004

Total tonnes shipped

Canada Port Authorities financial profiles

International & Operating Port operating Ratio of Rank
dometic, millions expenses, expenses per province to
millions of dollars | tonne shipped 10-province
average
Alberta 0 NA NA NA NA
Manitoba 0.43 NA NA NA NA
Prince Edward Island 0.86 NA NA NA NA
Saskatchewan 0 NA NA NA NA
Newfoundland & Labrador 63.9 34 0.05 0.09 1
Nova Scotia 45.2 18.1 0.4 0.69 2
New Brunswick 30.9 13.6 0.44 0.76 3
Ontario 78.2 34.7 0.44 0.77 4
British Columbia 127.8 104.4 0.82 1.42 5
Quebec 104.9 86.5 0.82 1.43 6
10 provinces 452.2 260.8 0.58 1
Northwest Territories 0.03 —
Nunavut 0.15 —
Yukon 0 —
Canada 452.3 —
Table 32: Port operating expense ratios, 2004
Canada Port Authorities financial profiles
Expenses/revenues (%) Ratio of province to Rank
six-province average
Alberta NA NA NA
Manitoba NA NA NA
Prince Edward Island NA NA NA
Saskatchewan NA NA NA
Nova Scotia 67.1 0.798 1
British Columbia 77.6 0.923 2
New Brunswick 80.9 0.962 3
Newfoundland & Labrador 83.3 0.99 4
Quebec 87.3 1.038 5
Ontario 122.1 1.451 6
Six provinces 84.1 1
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Marine accident rates
In the absence of capacity or other internal operating efficiency data, we use acci-
dent rates per 1,000 tonnes handled as a comparative measure of port opera-
tions. Shipping accidents are reported for groups of provinces (western: British
Columbia, Alberta, Saskatchewan [9]; central: Ontario, Manitoba, Saskatchewan;
Maritime: New Brunswick, Nova Scotia, Newfoundland, Prince Edward Island;
and Laurentian: Quebec), so averages rates for these province groups have been
developed. It should be noted that these are shipping accidents, not necessarily
in-port accidents.

Overall shipping accident rates are shown in table 33. Overall, the rate for
2004 is about 0.93 shipping accidents per million tonnes handled. Rates vary from
alow of 0.59 for Quebec to a high of about 1.24 for the Maritime provinces. The
rate for the three territories is also shown since it is considerably higher, but this
rate is not included in the performance calculation.

Table 33: Shipping accidents, 2003

Shipping accidents per Ratio of province to Rank
million tonnes handled eight-province average
Alberta NA NA NA
Saskatchewan NA NA NA
Quebec 0.59 0.64 1
Manitoba 0.75 0.81 2
Ontario 0.75 0.81 2
British Columbia 0.98 1.05 4
New Brunswick 1.24 1.33 5
Newfoundland & Labrador 1.24 1.33 5
Nova Scotia 1.24 1.33 5
Prince Edward Island 1.24 1.33 5
Eight provinces 0.93 1
Northwest Territories 384 18.79
Nunavut 38.4 18.79
Yukon 384 18.79
Canada 2.04 1

9 Saskatchewan is divided between western and central groups of provinces, but it is land-
locked; both shipping accidents and shipping tonnes handled are zero.
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Overall performance for marine shipping

Consolidating the three above measures, table 34 shows the results. Overall,
Newfoundland has the highest rating, based on its very low operating cost per
tonne handled. Manitoba (based on one measure out of a possible three) and
Nova Scotia follow. British Columbia (with high costs) and Prince Edward Island
(based on one measure out of a possible three) are rated worst.

Table 34: Marine shipping performance

Sum of Average Rank
performance ratios performance ratio
Alberta NA NA NA
Saskatchewan NA NA NA
Newfoundland & Labrador 2.41 0.80 1
Manitoba* 0.81 0.81 2
Nova Scotia 2.82 0.94 3
Ontario 3.03 1.01 4
New Brunswick 3.05 1.02 5
Quebec 3.10 1.03 6
British Columbia 3.39 1.13 7
Prince Edward Island* 133 133 8

*Based on just one measure;

others three measures.
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Overall findings for freight transportation

Consolidating the performance ratios for the four freight modes, and weight-
ing by their national proportions of tonne-kilometers, table 35 indicates over-
all freight performance. This performance assessment is based on the weight-
ing of freight tonnage according to the national distribution, which puts about
49% of tonnage in the marine mode.

Table 35 suggests that Newfoundland & Labrador has the overall best
freight rating, based particularly on its rail and marine service and traffic.
Nova Scotia is very close, rated second.

The freight analysis results are highly dependent on the weights assigned,
particularly those for rail and marine freight, and on consolidation of data.
Nationwide marine freight accounts for about half of all freight tonnes. If a
different set of weights were used (for instance, weights based on value of
shipment or tonne-kilometers), different results would be obtained and the
ranks of some provinces would shift. While these measures might be used
in the future, for now a straightforward measure based primarily on tonnage
seems appropriate.

Table 35: Overall freight performance

Weight 0.238 0.001 0.272 0.489 1
Highway Air Rail Marine Weighted Rank
average
Newfoundland & Labrador 1.48 2.60 0.34** 0.80 0.84 1
Nova Scotia 1.48 1.49 0.34%* 0.94 0.91 2
New Brunswick 1.63 4.50*% 0.34%* 1.02 0.98 3
British Columbia 1.67 1.22 0.64 1.13 1.13 4
Ontario 0.66 0.68 1.79 1.01 1.14 5
Quebec 1.27 0.70 1.23 1.03 1.14 6
Saskatchewan 1.73 4.00 0.82 NA 1.25 7
Prince Edward Island 1.48 5.00* NA 1.33 1.38 8
Manitoba 1.33 3.81 2.56 0.81 1.41 9
Alberta 2.53 1.70 0.91 NA 1.67 10

*Edited.
**Atlantic provinces consolidated.

www.fraserinstitute.org # Fraser Institute


http://www.fraserinstitute.org




Transportation Performance of the Canadian Provinces # 51

Discussion

Transportation and economic performance

The primary purpose of a transportation system is to provide the accessibility
through which individuals and businesses can exercise mobility and interact.
This study recognizes that transportation systems affect provincial economic
performance across a wide range of dimensions in complex ways. Measures of
transportation system quality or safety, such as road condition and accident
rates, are important but not the only ways to assess transportation systems.
Attention should also be paid to the importance of transportation systems
on accessibility, interaction, and trade. This is consistent with the traditional
view that travel and movement is not an end in itself but a means to achieving
other goals. Measures such as intercity driving time and commuting times,
while indirect measures of transportation performance, are widely under-
stood features of transportation systems and help to bring out this effect.
They also help to bring out the interaction between individuals (through their
impacts on others) and provinces (through the impacts that system improve-
ments have on the performance of other provinces). As a simple example,
road improvements made in Saskatchewan also improve the accessibility
of other provinces. Perhaps more importance has been placed here on the
“connectivity” function of transportation systems than some might expect.
But this feature, so clearly understood by individuals and businesses in their
choices, should also be given considerable weight by government. Canadian
transportation systems are not isolated to each province, but connect each
province to others.

An important corollary is that transportation modes are not inter-
changeable but instead have inherent features best suited for different cir-
cumstances. Urban transit systems cannot be effectively operated in rural
areas, for instance. Therefore, different measures should be used to assess
performance for different transportation modes and geographies. This means
that, since the provinces have varying mixtures of circumstances, they should
not be expected to perform equally well on all dimensions.

Having identified the need for different measures for different trans-
portation modes, we recognize that some dimensions of performance also
cut across modes. Features like system condition, governmental expenditures
relative to use, safety and reliability, and operating costs provide basic cross-
modal comparisons of how systems are performing. This study provides an
initial assessment of the status of the Canadian provinces on some basic
dimensions, but others are not measured adequately. Significant examples
are bridge condition and pavement condition data, and provincial intercity
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rail ridership and costs. However, the lack of perfect data is not a reason to
avoid comparisons. Over time, it is hoped that better data will become avail-
able and these inadequacies will be reduced.

Impacts

Of course, transportation systems also have impacts on users and non-users,
both beneficial and negative. The benefits include reduced travel time and
costs for users; wider ranges of choices of goods, services, and opportunities;
and lower costs of trade and interaction. Costs include the use of land and
government resources, environmental impacts, congestion, individual costs,
and accidents, just to name a few. These benefits and costs are widely rec-
ognized. It would be ideal to have comparable measures of cost and benefits
across various transportation modes, and, indeed, this is one of the “holy
grails” of transportation research. But that is very difficult to achieve, given
the different functions and operating features of the transportation modes.
In this study, we have elected to stay with the most basic measures of impact
(safety, congestion, travel times, condition, use, and costs), rather than engage
in more complex and problematic calculations for other factors such as noise,
land use, air quality, etc. This is not to say that these impacts do not exist;
they do, and sometimes they are determinants in decision-making. Rather,
our view is that transportation systems should be evaluated primarily on their
transportation functions, leaving second-order impacts for later work.

A particularly thorny area of evaluation is the impact of transportation
investment on induced travel and development. This is a subject of consid-
erable research in recent years, but the findings remain elusive. Even the
definitions of such terms as “induced travel” are open to a wide variety of
interpretation and measurement problems. While many researchers believe
that these impacts exist, it is extremely difficult to demonstrate their pres-
ence even for aggregate investments and certainly for a specific project. For
this first round, we take the conservative position that these impacts are not
sufficiently quantifiable for measurement at the provincial level.

Additional research

The above considerations do not negate the value of this research. Indeed,
they highlight the importance of improving it in the future. Therefore, this
initial assessment of the performance of the 10 Canadian provinces should
be considered a first step in the development of more comprehensive and
useful assessments in the future. Among the topics that warrant additional
attention are the following:

Better road condition data, particularly road condition and bridge condition
data, and also congestion statistics for more cities.

v Additional measures of performance for each transportation mode.
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The development of province-specific modal weights.

Addition of the three territories to the assessment.

Addition of the rail passenger mode.

Addition of the pipeline mode for freight traffic (typically considered a mode
largely specific to the energy industry, but also viewed as an alternative to rail,
marine, or truck movements).

Methods to account for wide variations in performance metrics within
provinces.

Procedures for tracking performance over time.

Better treatment of cross-border trade and its impact on provincial
transportation.

These improvements will permit the comparative performance described

here to be made even more useful, and hopefully lead to better and more
uniform transportation conditions nationwide.
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