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Comparison of Urban Paratransit Systems in Canada 

MARA LEE McLAREN 

ABSTRACT 

Levels of service provided to disabled per
sons by urban paratransit systems in cities 
across Canada, where the level of service is 
determined as a function of the number of 
rides provided relative to the population of 
each city, are compared. Service levels are 
then related to estimates of basic demand 
that could be expected in each city and to 
the estimated capacities of each system to 
provide service. This may be useful to man
agers of paratransit systems for justifying 
the need for additional funds or vehicles, 
for highlighting areas with the potential 
for improvement, and for explaining diffi
culties in coping with existing demand. 

The term urban paratransit system, as used in this 
paper, refers to a parailel urban transit system put 
in place to provide accessible urban transportation 
services to disabled people who, because of their 
disability, find it difficult if not impossible to 
use the regular public transit system. A typical 
paratransit system consists of a small fleet of vans 
or buses, some of which are equipped with mechanical 
lifts and wheelchair tie-downs. 

Levels of service found in cities across Canada, 
where the level of service is determined as a func
tion of the number of rides provided relative to the 
population of each city, are compared. Service 
levels are then related to estimates of basic demand 
that could be expected in each city and to the esti
mated capacities of each system to provide service. 
Issues related to efficiency and economy will not be 
covered; the focus is on demand and supply questions 
only. 

A methodology for estimating the disabled popula
tion in a city is presented. It is based on the re
lationship between age and the incidences of trans
portation disabilities and uses results from a 
nationwide survey entitled "Special Needs in Public 
Transportation" undertaken by Statistics Canada in 
August 1983 on behalf of the Canadian Transport Com
mission. Based on this analysis, the proportion of 
the population that is transportation disabled ap
pears to vary little across Canada. 

The goals of the paper are to demonstrate that 
there are broad differences in the levels of service 
found in communities across the country, and that 
there are large amounts of unsatisfied demand in 
many population centers. In addition, it is hoped 
that the results presented in this paper will prove 
useful for city and regional planners, administra
tors, and operators of paratransit systems for de
termining potential demand and adequate service 
levels for their communities in relationship to 
others. 

SAMPLE 

This study covers cities and metropolitan centers in 
Canada with populations of more than 50,000. The 

sample size (about 50) is both large enough to be 
useful and small enough to be easily analyzed . In 
addition, the paratransit systems of these cities 
form a relatively homogeneous group in that they 
are, with few exceptions, all muitivehicle systems 
operating long hours parallel to an existing urban 
transit system . They provide d00r-to-door service; 
allow trips for any purpose when space is available; 
and offer both a subscription s ervice , where the 
user books once for regular, usually work-related, 
Monday-to-Friday trips , and a single-trip reserva
tion service, where the user books each trip sepa
rately. This service may be called demand or ad
vance, depending on the length of the prebooking 
period, which can vary anywhere from 0.5 hour to 2 
weeks. 

DATA SOURCES 

The basic operating statistics for each city were 
provided by the Canadian Urban TransLt Authority, 
which regularly surveys the paratransi t operators, 
and the Ministry of Transportation and Communica
tions for Quebec, which maintains statistics on that 
province's systems. Other supplemental information 
was gathered through a telephone survey of actual 
operators. The section on demand estimation uses 
statistics from the 1981 Census and the Canadian 
Labour Force Survey of August 1983, both conducted 
by Statistics Canada. In addition, some results are 
used from the "Special Needs in Public Transporta
tion" survey that was jointly sponsored by the Can
adian Transport Commission and Statistics Canada in 
August 1983. The purpose of this survey was to de
termine the number of transportation-disabled people 
in Canada; the assistance they require when travel
ing by air, rail, or intercity bus; and the barriers 
or difficulties they encounter. 

Another source of data was the information direc
tory, "Urban Transportation Services for Physically 
Disabled Persons in Canada," put out by the Canadian 
Rehabilitation Council for the Disabled in December 
1981. It contains passenger and operating statistics 
for both large and small paratransit systems in Can
ada. There are major problems with some of the data 
in the directory, because the questions were inter
preted in various ways by respondents to the survey. 
Thus the directory has been used only as a source of 
supplemental information in this study. However, it 
is mentioned here because it formed the original 
impetus for this work and was used as the basis for 
a preliminary analysis. 

When the information directory first became 
available it was hoped that the user statistics pro
vided in it would provide the basis for an educated 
guess concerning the number of transportation-dis
abled Canadians. However, a preliminary investiga
tion of the statis tics revealed some rather curious 
figures. For example, many small cities provided 
numerically more rides than did many much larger 
cities. Some systems had most of their clients in 
wheelchairs (e.g., 90 percent); others had very few 
(e.g., 10 percent). Services with very restricted 
eligibility criteria provided more rides per capita 
than did many services with less restrictive eligi
bility criteria. Eligibility criteria themselves 
varied a great deal from place to place, For ex-
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ample, s ome systems do not carry disabled children, 
others will not carry the mentally disabled, still 
others do not carry the blind, and so forth. 

Eventually it was decided to abandon the attempt 
to estimate the number of disabled persons and to 
concentrate instead on simply trying to understand 
and e xpla i n the f igures observed . This stud y devel
oped from t hat work, no t withstanding that a l ong t he 
way more reliable and comprehensive source,. of data 
became available . Unless o therwise s epcified , t he 
paratransit data used in this study are for 1982. 

ANALYSIS OF SERVICE LEVELS 

To compare the levels of service provided in each 
populat i on center, the f o l lowing usage rate was de
fined: 

usage Rate = R/P 

where R is the number of rides provided per year and 
P is the total population of center served by para
transi t system. Thus, if one city were twice as 
large as another, it would have to provide twice as 
many rides as the smaller city to have the same 
usage rate. 

It was mentioned earlier that the elig i bility 
criteria used by each system to determine who may 
use the service vary. Many systems restrict service 
to t hose with physical disabil ities , such as people 
who use wheelchairs or mechanical aids of some 
kind--people who find it impossible or extremely 
difficult to board a bus. Thus, blind, mentally re
tarded, disoriented, epileptic, or deaf individuals 
who for nonphysical reasons may find it impossible 
or difficult to use a regular public transit system 
would not qualify. Other systems will accept, per
haps, the blind but refuse the mentally disabled or 
vice versa. Others will refuse to allow disabled 
children to use the service. There is no pattern to 
this; there are no federal guidelines; where provin
cial guidelines exist, individual operators within a 
province interpret them in various ways. 
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To provide a reasonable basis of comparison, sys
tems were grouped into three categories: those that 
provide service to the physically disabled only, 
those that in addition allow other transpor tation
disabled individuals to use the service, and a small 
group that has broad eligibility criteria and that 
also provides a school bus service to disabled school 
children. The third category seems necess ary be
cause, although most school boards in Canada provide 
their own school bus service for disabled children, 
a few boards contract this out to the local para
transit system. These trips are not separated in 
their operating statistics, and the vehicles used 
are part of their overall operations. In addition, 
the number of school children may be small, but 
their daily trips add up quickly and can form a 
s izable portion of overall trips provided . The na
ture of the trips (many-to-one, one-to-many) allows 
for quite efficient scheduling and routing. Thus, it 
was decided to keep this group in its own category. 

Figure 1 shows a plot of usage rates by each of 
the three eligibility categories described. For 
those systems with the highest usage rates within 
each category, usage rates do in fact increase as 
eligibility criteria broaden. However, within a cat
egory all usage rates appear, and many systems that 
provide rides for the mobility disabled alone still 
achieve much higher usage rates than many systems 
with broader eligibility criteria. The top services 
approach usage rates of O. 4 if they are restricted 
to the mobility disabled and 0.5 with broader eligi
bility criteria. 

DEMAND ANALYSIS 

The question arises of whether the basic demand for 
paratransit service could vary so dramatically from 
place to place as to explain the differences in the 
level of service shown in Figure 1. In other words, 
it is possible that all systems are responding 
equally well to the demand and need for paratransit 
service , and the differences observed in the usage 
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FIGURE 1 Usage rates by eligibility criteria. 
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rates reflected only differences from city to city 
in the inc i d e nce s of transportation disabilities? 

An initial analysis suggests that there is no 
dramatic difference in the p r o por tion of the popula
tion that is disabled in the various localities 
across Canada . Direct statistics on the number of 
disabled people in each city are not available. How
ever, results from the "Special Needs in Public 
Transportation" survey do show a strong relationship 
between age and disability. As is shown in Figure 2, 
the elderly make up approximately 10 percent of the 
population in general but form B2 percent of the 
disabled population. Children, on the other hand, 
make up about 23 percent of the general population 
but only about 5 percent of the disabled. Percent
age-disabled figures for each major age group follow 
and are plotted in 5-yr age groupings in Figure 3. 
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POPULATION 

AGE GROUPS 

• ~14YEARS 

• 15-64 YEARS 

MAND OVER 

FIGURE 2 Transportation disability statistics. 
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It should be noted that the "Specia l Need s " survey 
did not include the age group 1- 14 y e a rs . In this 
study the estimates for children aged 1 to 14 are 
based on the average for those aged 15 to 29. 

The implication of these statistics for the fu
ture is rather sobering but need not be covered 
here. What these statistics do provide is a rela
tively s impl e way of estimating the percentage of 
disabled o ne can expect to find in a city, base d on 
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FIGURE 3 Percentage transPortation disabled by age group. 



48 

the percentage of elderly living there. The percent
age disabled in the 0-64 age group is estimated to 
be 1. O percent, and for those 6 5 and o l der it is 
14. 7 perc en t . Thus, if city A had PA percentage of 
its inhabitants 65 and older, then the estimated 
percentage disabled, P0 , would be 

Po = 0.010 * (1 - PA) + 0.147 * PA (1) 

Thi8 18 a lineac equation and ia plotted in FigurQ 4. 
For each city in the sample one can estimate the 

percentage of disabled people fr om percent elderly 
census information and then dete rmine a scaling fac
tor, A• defined as 

A = % Disabled in City A/% Disabled in Canada (2) 

For example, if a city has 13 percent of its pop
ulation aged 65 or older, then from Figure 4 its es
timated d isabled population would be 2.77 percent of 
its total population. The Canadian average percent
age disabled is 2.31 percent. So this city would 
have a scaling factor of A = 2.77/2.31 = 1.20 or 
an estimated disabled population 20 percent higher 
than a·verage . Its usage rate would have to be 20 
percent grea t e r than t he usage ra te f o r a city with 
precis e ly the na t i o nal average of disabled people if 
the two cities were in fact providing the same level 
of service to their transportation-disabled communi
ties. To compare cities, a scaled usage rate can be 
defined as 

Scaled Usage Rate = Usage Rate/A (3) 

wh i ch adjusts each usage rate to the equ i valent 
usage rate one would expec t t o see if the s ame level 
of serv ice we r e to be provided in a hypoth e tical 
city with exactly the Canadian average number of 
transportation-di s abled people. 

Usage rates for all cities in the sample were 
rescaled in this manner and replotted as shown in 
Figure 5. (Scaling factors will be provided by the 
author on request). If true demand for service were 
driving each of the various systems, and service 
levels were in fact very similar, when differences 
in demand levels had been taken into account, one 
would have expected to see the scaled usage rates 
show a tendency toward grouping or bunching about 
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some natural usage rate for each category. No such 
g roup i ng, o r e ven a n i ndication of move ment towa rd 
groupi ng , c a n be obser ved. This is not s urprisi ng, 
bec ause an e xamination of t he A values s hows t hat 
differences of more than 20 percent in the propor
tion disabled are rare. Correcting for expected dif
ferences in the number of disabled people in a com
munity can be considered fine tuning at this state, 
or perhaps of interest mainly to individual opera
tors in determining how well demand is being met. 
But the evidence at hand does not support the as
sumption that usage levels are currently determined 
by the demand or need for service. Systems do not 
appear to be demand driven, and many systems are 
operating well below the leve l s one would expect to 
see if equivalent and fir st- r a te service were avail
able across the county. 

It should be noted that th is demand analysis is 
necessarily rather crude. It implicitly assumes that 
an increase or decrease in the proportion of the 
population who are disabled t rans lates directly to 
an equivalent increase or decre ase in the demand or 
need for paratransit service. In reality the connec
tion may be more t e nuous. The average disabled indi
vidual of working age may wish to use a paratransit 
service far more often than a disabled person over 
65. If true, this would have the effect of minimiz
ing any differences in the resulting demand one 
could e xpect between cit ies even where t he r e are 
differ ences in the proportion of disabled individ
uals, if such differences in the proportions were 
rela t ed s o l ely to dif f erent age profiles . 11).so, 
there may in fac t be s ome cities with muc h h igher 
disability i nc idence s , even when age demograph ic s 
are taken i nto a ccount. For example, s evere polio 
ep idem ics many years ago might have increased the 
number of disabled in a particular city, or hazard
ous working conditions that may have existed in 
mines or smelters might affect disabled statistics 
in a city. In addition, the "Special Needs" survey 
omitted people in institutions that may, as a matter 
of public policy or economics , have all been cen
ter ed in a par t icular city wi th i n a region. Be that 
as i t may, de t ailed d isabili t y stat is tics by c i t y 
are, to the best o.f our knowledge, simply not avail
able, and the be s t information available suggests 
that d emand differe nces do not vary e nou.gh from city 
to city to explain the differences in usage rates 
observed. 
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FIGURE 4 Predicting transportation-disabled population as a function of the 
percentage of elderly. 
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FIGURE 5 Scaled usage rates by eligibility criteria. 

SUPPLY ANALYSIS 

If it is not demand that determines service levels, 
perhaps it is supply. In this section the relation
ship between supply and service levels is investi
gated. 

The number of vehicles is used as a measure of 
the capacity of a system to provide service. At 
first glance this may appear to be a rather crude 
measure of capacity because some vehicles are much 
larger than others. However, a review of the most 
commonly used measure of system efficiency, passen
gers per vehicle-hour, used in paratransit systems 
across Canada shows values that range from about 2 
to 5, all of which can be achieved by a small vehi
cle, even a car or taxi. Thus, although large buses 
in theory can carry more people, it is questionable 
whether paratransit systems are able to use this 
extra capacity to any appreciable extent. For the 
kinds of gross effects under examination here, it 
was decided that vehicle counts were an adequate 
measure of capacity. 

To allow for meaningful comparison between cities 
with different populations, the ratio of people to 
vehicles was used as a relative measure of capacity: 

People-to-Vehicle Ratio = P/V 

where P is the population of center and V is the 
number of vehicles in paratransit service. 

A few paratransit systems make use of taxis to 
provide some rides. Where this occurs the vehicle 
counts for that city were scaled up to reflect the 
proportion of rides provided via taxis. That is, 

V(scaled) = V x [R(fleet) + R(taxis)]/R(fleet) (4) 

where R(fleet) is the number of rides provided per 
year by paratransit vehicles and R(taxis) is the 
number of rides provided by taxis. 

Figure 6 shows a plot of usage rates (i.e., rides 
per year per total population) against the people-

to-vehicle ratio. The relationship, although not 
perfect, clearly shows that high usage levels are 
associated with low people-to-vehicle ratios, and 
vice versa. From the graph one can see that in order 
to reach usage levels of 0. 4 to 0. 5 one needs at 
least one vehicle for every 15, 000 people in the 
general population, that one in 12,000 would be bet
ter, and that very few systems attain such ratios. 

One might think that the variability observed 
about the line in Figure 6 reflects differences in 
operating efficiencies, with those systems above the 
line more efficient and those below less efficient. 
But at least some of the variability appears to be 
explained by another cause, for, when systems far
thest from the line were investigated, it appeared 
that those much above the line in general had the 
shortest distance to cover per passenger i that is, 
an average vehicle distance per passenger of about 3 
to 5 km, whereas the average vehicle distance per 
passenger is defined as the total number of kilo
metres covered by all vehicles in a year divided by 
R, the number of rides provided. Conversely, those 
systems farthest below the line generally had much 
longer vehicle distances to cover per passenger--on 
the order of 12 to 18 km. 

Intuitively the longer the distances to be cov
ered the smaller the number of passengers that can 
be carried in any given time. This is confirmed in 
Figure 7 that shows a plot of average vehicle dis
tances per passenger against passengers per vehicle
hour statistics for each system. As average vehicle 
distances per passenger increase, passengers per 
vehicle-hour statistics decrease, and vice versa. 
From conversations with paratransit operators, it 
seems that passengers per vehicle-hour statistics 
are often used to compare the relative efficiencies 
of different systems. Figure 7 shows that such com
parisons can be misleading and should not be used in 
isolation. Perhaps passengers per vehicle-hour sta
tistics should be used mainly for measuring the ef
fect of operating changes within a system, all other 
things being equal. However, one can imagine arti
ficial methods of boosting this statistic (for ex-



50 Transportation Research Record 973 

1.0 
;;;: 
.... 
ti 
r.. 
0 .8 ;z 
0 
E:: 
< 
...l 

r.i!:'. .6 
""o ~o.. 
r.i...l 

"< < .... 
rn o .4 :it a: 

< 
r.l 
> 
a: 
r.l .2 
0.. 
rn . 
r.l . . 
Q 

;; 
0 

0 10,000 20,000 30,000 40,000 50,000 60,000 

PEOPLE PER VEHICLE (P/Yl 

FIGURE 6 Usage rate versus vehicle ratio. 
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FIGURE 7 Passengers per vehicle-hour versus average distance. 

ample curtailing off-peak-hour service or restrict
ing the area served) that would boost the passengers 
per vehicle-hour statistics but degrade service. 

To study the distance effect further, Figure 8 
shows separate plots of those systems with short or 
long average vehicle distances per passenger. It is 
clear that at least some of the variability observed 
in Figure 6 is explained by the relative distances 
the various systems must cover in providing service. 
Other factors that are not included in "distance" 
but that also may help explain the variability in
clude traffic congestion and network effects. For 
example, two cities might have identical populations 
and paratransit vehicles, but, because of where dis
abled users live, where and when they want to 
travel, the area covered by the city, and the road 
network, the average trip might take 45 min in one 
city and cover 10 km whereas in the other city it 
might take 15 min and cover 5 km. 

It should be noted that this study counts all ve
hicles, including "spares," which puts those systems 

with old or unreliable vehicles at a disadvantage 
because they may have to keep a much higher propor
tion of their fleet on standby. Also, there is some 
variation in the number of hours of operation among 
systems, particularly for paratransit systems in 
smaller cities because these usually match the hours 
of operation of the regular urban transit i;ystem 
that may not operate, or may have reduced hours, on 
weekends. 

Therefore, although there are, no doubt, dif
ferences in operating efficiencies among systems, 
there is no reason to think these differences are 
great. What evidence there is, in fact, suggests 
that most systems are doing the best they can with 
the vehicles they have at their disposal, that ser
vice levels are determined to a large extent by the 
number of paratransit vehicles a system has, and 
that many operators (including, incidentally, those 
in some of our largest cities) are operating at 
levels that meet only a small fraction of the poten
tial demand. 
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FIGURE 8 Usage rate versus vehicle ratio for short- and long-haul operations. 

Thus, many operators have the unhappy task of ra
tioning a scarce resource. This may explain to a 
large degree some of the, at first glance, arbitrary 
and inconsistent eligibility criteria that have been 
observed. A paratransit system manager might be 
loathe to widen eligibility criteria when a system 
does not have enough facilities to handle the exist
ing demand. These and other congestion indicators 
are discussed next. 

CONGESTION INDICATORS 

Congestion indicators include 

1. Stringent eligibility criteria--Systems ac
cept and reject various disability groups in an ap
parently haphazard manner. Such groups include the 
blind, the mentally disabled, disabled children, and 
the deaf. 

2. Restrictive procedures and usage results--One 
system allows a user to take at most three rides per 
day. Another requires bookings to be made in effect 
2 weeks in advance of the trip, but only confirms 
the trip 24 hr in advance. Another allows "social" 
trips during off-peak hours only. Another allows 
only wheelchair users to use the demand service. 

3. High levels of complaints--Complaints are 
mainly about booking problems. 

4. High refusal rates. 
5. High cancellation rates--These seem to be re

lated to long advance booking periods. Disabled 
people may not know in advance if their health will 
allow the trip or even if they will still want or 
need the trip, but to guarantee the trip it must be 
reserved long in advance. 

6. Long waiting lists--These exist particularly 
for subscription service. 

7. Black hole syndrome--Many operators are not 
really aware of where their system is in relation to 
the true demand for service. Many of the indicators 
contribute to artificially suppressing the demand 
for service to the point where many operators, re
gardless of their position on the service-level 
curve, feel that if they just had "one more vehicle" 
they could handle the demand. When that "one more 
vehicle" arrives, it is completely swallowed up with 
extra demand within a month or two, and the system 
appears to be back where it was. 

CONCLUSIONS 

Major conclusions are that service levels do vary 
dramatically from system to system in a way that 
does not appear to be explained by possible d if
ferences in the level of demand but in a way that is 
directly related to the size of paratransit fleets. 
There are high levels of unsatisfied demand across 
the country and a chronic shortage of fleet capac
ity. It seems that the various paratransit systems 
exhibit no strong differences in efficiencies. 

It is to be hoped that the results presented in 
this paper will prove useful to operators and urban 
transportation planners in monitoring and comparing 
the levels of service that are provided. Many opera
tors may not know where their system stands in rela
tion to basic demand and to other systems, and such 
information would be useful. In the past measures 
such as passengers per vehicle-hour were the statis
tics on the basis of which comparisons were made, 
and from results presented in this paper it would 
appear that such comparisons can be misleading if 
used in isolation from other factors. There is rea
son for concern that efforts at improving service in 
some paratransit organizations may be focused on im
proving efficiency, as measured by passengers per 
vehicle-hour statistics, when a more fundamental 
problem may existi namely, the lack of vehicles. It 
is hoped that this paper will encourage discussion 
of this point. 
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