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aspects of state government). Similarly, the local I i-
nancial conditions in Monroe County could not fill the 
gap created when state assistance was frozen at 1974 
levels. Instead, the county, never enthusiastic about 
being mandated by the state to support transit, merely 
adhered to the unchanging match dictated by the state. 

Thus, the situation in 1977 was quite different from 
that when the project was first proposed as a part of an 
overall transit e,qansion program. And it has not proved 
to be a simple matter to modify such a project in real 
time to meet changing goals in an unstable environment. 
Assumptions as to available subsidy funds, operating 
costs, demand, and technical readiness were inaccurate. 
Plans to cope with the institutional problems of transi-
tion from exhibit to permanent service were not made. 

Nevertheless, significant accomplishments were made 
in a short time. Service was reliable when the computer 
was functioning and less temperamental vehicles were 
used. A detailed assessment of project status and al-
ternatives was conducted. Superfluous services were 
trimmed to effect economies. Attitudes toward the pro-
gram generally became positive. A commitment to 
areawide service to the handicapped and elderly was 
made. At least two communities indicated a willingness 
to participate even though they realize that R-GRTA can-
not finance the local share of operating deficits at the 
conclusion of the program. 

Only time will show whether the necessary section 
13c certification and final UMTA approval can be ob-
tained. 

Is it worth it? Speaking for the R-GRTA staff, for 
MIT, and for our passengers, I must offer an unqualified 
"yes" response. Dial-a-bus service offers the only po-
tential for transit in low-density suburban areas. The 
service affords a freedom from a second automobile for 
housewives and a new mobility for handicapped and el-
derly persons who have no real alternative. Other po-
tential transit- oriented benefits of large-scale computer 
dispatching, competitively selected vendors, and fixed-
route rationalization remain to be realized. 

What have we learned that may be of interest to other 
communities regarding the relative roles of various pub-
lic transit options? 

Dial -a-bus —paratransit— is not a panacea. Where the 
volume of patronage is sufficient, obviously fixed-route 
operation is more economical. Dial-a-bus, on the other 
hand, is really the only option for low-density areas. 

A community should be very sure of the role it wishes 
the paratransit service to perform. Is it the typical 
low-density many-to-many service? Is it a more limited 
service to the handicapped and elderly? Above all, how 
will such service be financed? 

What are the criteria for determining whether an area 
should be served by fixed-route or paratransit service? 

The question is not an easy one. We have learned, for 
example, that if we could economically isolate the outer 
ends of many of our fixed-route services, their stand-
alone economics would be no better than those of dial-a-
bus, but methods of allocating costs and subsidies in our 
community cause such distinctions to become largely 
academic, at least at present. 

Such may not be the case in the future. As transit 
employees have come to recognize the inherently high 
cost of such services, they have shown increasing 
willingness to negotiate less e,qensive wage and bene-
fit packages and less restrictive work rules in exchange 
for the prospect of becoming part of the growing rather 
than the shrinking portion of the industry. 

If we reach a point at which the marginal costs of ex-
tending fixed-route lines carrying few passengers can 
be traded off against the costs of implementing dial-a-
bus services in those areas, then perhaps more rational 
integration of fixed-route and paratransit services will 
be possible and result in savings to the operator and bet-
ter service to the customer. 

Negotiating the agreements that are making some of 
these things happen in a few communities is but one of 
the early steps in the evolution of paratransit. 

Van pools and shared-ride taxi services are other 
configurations of paratransit service that become pos-
sible as community and employee awareness of transit 
economics increases. Such services, however, should 
not be established to compete with or further drain the 
ridership of the basic fixed-route services. 

Most of these services must be considered in the light 
of the particular institutional and financial framework in 
question. The proper planning for the management of 
these services is paramount—the technology is a secon-
dary issue. 
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States in the following ways. The Canadian operations are typically 	 services to be replaced by fixed-route transit as soon as possible, and 
more productive and operate at lower costs per rider, and the demon- 	organized ride-sharing programs have been subordinate to dial-a-bus 
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OVERVIEW 

During the period between 1970 and 1974, there was a 
burst of paratransit activity in Canada that led to the 
implementation of dial-a-bus systems in 12 communi-
ties. But since 1974, no new systems have been imple-
mented, some of the former ones have been phased into 
fixed-route bus systems, and others have been termi-
nated. 

The Canadian experience with paratransit differs from 
activities in the United States in several important ways: 
In Canada, 

Dial-a-bus systems have typically achieved 
greater productivity and operated at a lower cost per 
rider, 

Demonstration projects have been modest in both 
operational scale and the use of new technologies, 

The introduction of computerized routing and 
scheduling techniques has been postponed until opera-
tions stabilize into known and established routines, 

Dial-a-bus has been treated as an interim or 
transitional program that can be replaced by fixed-route 
transit as demand patterns are identified and a transit 
riding habit is established, and 

Organized ride-sharing activities have been sub-
ordinate to dial-a-bus and conventional mass transit 
(however, the next generation of paratransit activity will 
probably place greater emphasis on shared-ride taxicab 
programs and van pooling). 

The modest scaling of projects and the success of in-
cremental service deployment recommends the Canadian 
approach as a model for paratransit development else-
where. 

INSTITUTIONAL SETTING OF CANADIAN 
PARATRANSIT OPERATIONS 

Unlike that in the United States, the Canadian federal 
government plays a limited role in urban transportation 
financing and development. This role is confined to re-
search and demonstration projects; the initiative in tran-
sit and paratransit financing has historically rested with 
local and provincial governments. Canadian paratransit 
activity has been focused in the province of Ontario 
where subsidies from the Ministry of Transport and 
Communication (MTC) have provided the financial base 
necessary to stimulate community-level service innova-
tions. Lack of assured funding is one of the factors that 
has discouraged the same level of innovation in the other 
provinces. Table 1 (!) summarizes the transit and para-
transit funding arrangements in each province. 

In Canada, as in the United States, the responsibility 
for transit operations and financing lies primarily with 
local government. And as transit ridership declined 
during the postwar years, many local governments re-
sponded to the increasing costs by curtailing service. 
The cost-revenue constraints in transit financing dis-
couraged many localities from experimenting with para-
transit until provincial subsidies and federal demonstra-
tion funds became available. Even then, paratransit in-
novations were sometimes frustrated by the ingrained 
traditions and preferences of transit managers trained 
in the operations of conventional fixed-route services. 
Thus, paratransit suffered from what might be called 
the not-invented-here syndrome as well as from the 
budget problems of transit in general. 

Tight budgets can argue for procuring service from 
private vendors, such as taxicab companies, by using 
competitive bidding. In Canada, this has occurred only 
infrequently. At the beginning of the paratransit era,  

the taxi industry was generally apprehensive of the new 
mode. Although taxi operators were given the chance to 
bid on paratransit contracts in some cities, none did so. 

Today, however, the taxi industry is organizing itself 
to tap a share of the public transit market through the 
provision of paratransit services, realizing the necessity 
to broaden their market because of 

Increasing costs of operation due to higher in-
surance rates and fuel costs and 

Fear of competition from dial-a-bus services. 

INVENTORY OF PARATRANSIT 
SERVICES IN CANADA 

Four classes of paratransit have been experimented with 
in Canada—dial-a-bus, privately operated systems, 
pooling arrangements, and provision of services for the 
handicapped. 

Dial-a- Bus 

The dial-a-bus services in Canada have all been of the 
zonal many-to-one or many-to-few types and operated 
in one of three modes: 

Mode of Operation Location 

Areawide municipal transit service Pickering, Ontario 
Bramalea, Ontario 

Off-peak service Kingston, Ontario 
Stratford, Ontario 
Ottawa, Ontario 

Feeder services to line-haul bus or local com- Burlington. Ontario 
munity shopping centers in low-density Cambridge, Ontario 
areas Kitchener, Ontario 

Ottawa, Ontario 
Toronto, Ontario 
Regina, Saskatchewan 
Calgary, Alberta 
Winnipeg, Manitoba 

The chronological expansion and contraction of dial-a- 
bus systems is shown in Figure 1. The number of sys- 
tems implemented reached its maximum in 1974/1975 
and has gradually declined since then. 	No new systems 
have been implemented since 1974. 

General Systems Characteristics 

Table 2 presents some of the characteristics of the 13 
dial-a-bus systems implemented thus far and informa-
tion about their service areas. The populations served 
by these systems range from a low of about 8000 in-
habitants (Burlington) to a high of 150 000 (York Mills in 
Toronto). The population densities vary from about 750 
persons/km2  (2000 ersons/mile2) to 3400 persons/km2  
(9000 persons/mile ). All of the vehicle fleets are rela-
tively small; the largest is that in Regina, which has 21 
vehicles. All systems are operated by a city and sub-
sidized by the provincial government. 

Riders hip 

Table 3 (compiled from data supplied by the Canadian 
Urban Transit Association, the Ontario Ministry of 
Transportation and Communications, and various transit 
operators) gives the annual ridership of the dial-a-bus 
systems. From 43 000 riders in 1970, dial-a-bus sys-
tems expanded to carry almost 4 million passengers in 
1976. The highest ridership was recorded in 1975. 

In most cases, ridership has met expectations and 
the service has been continued or even expanded (e.g., 
Regina, Calgary, Kingston, and Pickering). In Regina, 



130 

Table 1. Provincial subsidy rates for transit. 

Province Capital Subsidy Operating Subsidy 
Studies and Demonstration Projects 
Subsidy 

Newfoundland None $3/capita (in St. John's only) None 
Nova Scotia 504 of all costs $3/capita None 
Prince Edward Island None None None 

New Brunswick Varies inversely with strength of municipal tax base (part of provincial unconditional grant) 
Quebec Vehicle costs (304 if made in Quebec and 45 to 554 of operating deficit (14  increase All studies conducted by province 

104 if made elsewhere); 604 of servicing for each 114  ridership increase) 
costs 

Ontario 754 of vehicle costs; 100$ of cost of inter- Percentage of costs (25 for city of 0 to 7519  of costs of studies; up to 1004 of 
regional services in Toronto region; 754 100 000 population, 22.5 for city of costs of demonstration projects 
of construction costs 100 000 to 150 000, 20 for city of 

150 000 to 200 000, 17.5 for city of 
200 000 to 1 000 000, and 13.75 for city 
of more than 1 000 000) 

Manitoba 50% of vehicle costs if manufactured in 504 of deficit Variable aid for demonstrations 
Manitoba 

Saskatchewan 504 of vehicle costs; 754 of construction $0.03/passenger; 504 of deficit for transit 754 of costs of studies; 754  of costs of 
costs for handicapped transit demonstration projects 

Alberta $7 500 000 each to Calgary and Edmonton; 504 of deficit up to $3.33/capita 66.7 to 1004 of costs of planning studies; 
up to 1004 of costs to smaller commu- up to 1004 of costs of transit demonstra- 
nities tion projects 

British Columbia 1004 of vehicle costs; certain other costs 1004 of deficits in Victoria and Vancouver; None 
504 of deficits in other municipalities 

Figure 1. Operating dial-a-bus systems in Canada: 1970-1977. 
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the passenger volume on the public transit system has 
increased by 3 percent, and the Telebus is considered 
responsible for stemming the decline in transit use that 
was occurring. In two cases (Toronto and Sudbury), the 
dial-a-bus services were cancelled because of their high 
costs. In four cases (Burlington, Kitchener, Ottawa, 
and Stratford), the systems are continuing without major 
changes. In three cases (Bramalea, Cambridge, and 
Winnipeg), the heavy demand induced by the demand-
responsive service has led to replacement of the dial-a-
bus service by a fixed-route bus. In Winnipeg, however, 
this replacement has taken place only during peak hours, 
and the dial-a-bus service is maintained during the rest 
of the day. 

The systems that have attracted the largest ridership 
are those having transfer points that are both major trip 
attractors and close to the dial-a-bus service area. 

Productivity 

Most Canadian dial-a-bus services have performed well 
in terms of vehicle productivity, which has varied from 
8.1 to 19 passengers/vehicleh and for most of the ser-
vices been greater than 10. These are considerably 
higher than those of U.S. systems (e.g., the 25 dial-a-
bus systems in Michigan had vehicle productivities rang-
ing from 4.8 to 9.6 passengers/vehicleh). 

System 

Bramalea 

Productivity 
(passengers! 
vehicle-h) 

11.5 

System 

Productivity 
(passengers! 
vehicleh) 

Ottawa 10.0 
Burlington 8.1 Pickering 
Calgary 	13.5 	(Bay Ridges) 	11.8 
Cambridge 	9.0 	Regina 	19.0 
Kingston 	15.8 	Stratford 	13.1 
Kitchener 	8.5 	Toronto 	11.0 

One explanation for these relatively high productivities 
is that Canadian dial-a-bus systems have not yet evolved 
into the true many-to-many, taxi-like operation that is 
characterized by areawide coverage, real-time re-
sponse to client requests for service, and full door-to-
door service without transfer. 

Economics 

All dial-a-bus systems implemented thus far in Canada 
have been costly; the deficits per passenger trip range 
from $0.52 to $1.51 (for comparison, the deficits per 
passenger trip on fixed-route systems range from $0.10 
in large cities to $0.70 in smaller ones). 

Deficit per Deficit per 
System Passenger Trip ($) System Passenger Trip ($) 

Bramalea 0.64 Ottawa 1.22 
Burlington 1.51 Pickering 0.67 
Calgary 1.45 Regina 0.52 
Cambridge 1.09 Stratford 0.75 
Kingston 0.69 Toronto 1.34 
Kitchener 0.97 Winnipeg 1.38 

This explains why the dial-a-bus experiment has been 
cancelled in Toronto and Sudbury-a combination of low 
patronage and high costs. 

Although Canadian paratransit systems are considered 
to have achieved reasonable financial results when com-
pared with some of their U.S. counterparts, all of them 
still require heavy subsidies. For the majority, the av-
erage rate of recovery of operating costs from the fare-
box is still about 30 percent (with the exception of the 
Whitehorse Minibus Service described below, which has 
a fare-box recovery of 43.9 percent). In addition to 
labor and dispatching costs, the high costs are due to 
the facts that 

1. The quality of service offered is higher than that 
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Table 2. Characteristics of dial-a-bus systems. 

No.of 
Vehicles 

Population 
Start Population Density 	Type of 	 Off 	Adult Fare 	Initial 

System 	 Date of Area 	(persons/km2 ) 	Service 	Peak Peak (0) 	 Sponsor 	Status 

Bramalea 1913 52 000 2880 Many to one 9 7 35 MTC Ontario Replaced by fixed-route ser- 
vice because of heavy de- 
mand (1976) 

Burlington 1974 7 670 1230 Many to one 4 4 35 + 15 MTC Ontario Replaced by fixed-route ser- 
premium vice because of high rider- 

ship (July 1977) 

Calgary 1973 15 000 1880 Many to one 6 3 45 Ministry of Ongoing computerization of 
Transport, dispatching being tested 
Canada; Min- 
istry of High- 
ways and 
Transporta- 
tion, Alberta 

Cambridge 1974 24 346 1870 Many to few 5 5 Regular + 15 MTC Ontario Replaced by fixed-route ser- 
premium vice because of high rider- 

ship (1976) 

Kingston 1972 64 320 3020 Many to one' - 7 35 + 15 MTC Ontario Ongoing 
premium 

Kitchener 1974 11 000 985 Many to one 3 3 45 MTC Ontario Ongoing 

Ottawa 1973 54 250 2580 Many to one 16 14 45 + 15 MTC Ontario Ongoing 
premium 

Pickering (Bay 1970 23 650 760 Many to few 9 5 50 MTC Ontario Expanded to cover most of 

Ridges) city (1973) 

Regina 1971 151 000 2130 Many to few 21 21 40 + 15 Ministry of Expanding 
premium Transport, 

Canada; De- 
partment of 
Highways and 
Transporta- 
tion, Saskat- 
chewan 

Stratford 1972 23 650 1600 Many to few 4 4 Regular + 10 MTC Ontario Ongoing 
premium 

Sudbury 1972 - - Many to few 2 2 Regular MTC Ontario Abandoned because of high 
(subscription) costs and poor patronage 

(1974) 

York MIU5 (final 1973 150 300 3360 Many to few; 8 8 Regular + 10 MTC Ontario Abandoned because of high 

version of Toronto) many to one premium costs (1976) 

Winnipeg 1974 15 505 1970 Many to one 8 8 25 + 25 Ministry of Replaced by express fixed- 
premium Highways route bus in peak hours; 

and Trans- demand-responsive service 
portation, retained in off-peak hours 
Manitoba (November 1978) 

Note: 1 km2  0.386 mite2. 

-Service between 6 and 11 p.m. only. 

Table 3. Annual dial-a-ride bus ridership: 	System 	 1970 1971 1972 	1973 1974 1975 1976 
1970-1976. 

Bramalea . 131 450' 490 450 600 000 375 000' 
Burlington 66 287' 143 795 154 045 
Calgary 3 2002  199 587' 304 285 343 161 
Cambridge 88 433°  161 889 81 492' 
Kingston 	. 11 426" 	66 849 136 700 175 385' 181 780 
Kltchener 27 614' 82 9821  138 228 
Ottawa 164 333' 717 604 923 408 749 145 
Pickering (Bay Ridges) 	42 900°  132 418 143 256 	188 461 320 990 374 128 389 660 
Regina 8 970" 369 030' 	577 350' 819 552 804 882 762 340 
Stratford 15 705' 	60 084 73 849 75 401 74 820 
Sudbury 314' 	8 593 10 031°  
Toronto 38 134' 270 221 336 679 173 7701  
Winnipeg 34 100°  347 078 349 560 

Total 	 42 900 141 388 539 731 	1 238 454 3 255 418 4329912 3 773 001 

Service initiated in Aagast. I 	Service increased from foar to five zones. 
Service terminated in May. ' 	Service interrapted by 3-month transit strike. 

° Service initiated in May. k  Service initiated in Jaly. 
Service initiated in December. ' 	Service initiated in September. 
Service changed to fall-day service in March. " Estimated data. 
Service terminated in Jane. Service initiated in November. 

° Service initiated in October. a Service terminated in December. 
Service covered only tvrio zones and incladed transfers. n Service terminated in Jaty. 

of other kinds of public transit operation and 
2. Service is provided at very low premium prices 

($0.10 to $0.15 above regular bus fare) for marketing 
and political reasons. 

However, all the dial-a-bus services still existing in 
Canada have been considered less e3qensive to operate 
than alternative fixed-route buses because of the low 
densities of the areas where they have been implemented 

When savings have been achieved, as in Whitéhorse, 
it has often been the result of dynamic management, use 
of nonunion parttinie labor, and a good balance of peak 
versus off-peak ridership. 

Obviously, high cost is a relative assessment: In all 
cases where dial-a-bus service has been maintained, it 
has proved more economical than a comparable fixed-
route service, given low demand density. 

In Calgary, if a fixed-route system were to replace 
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the dial-a-bus system, the operating cost would be 3 
percent greater and lower revenues would result in an 
8 percent greater deficit. Similarly, in Regina, after 
8 months of operation, the Telebus system was' estimated 
to have reduced the subsidy that would have been re-
quired to operate the previously available fixed route 
service by $45 000. In Stratford, the DART system is 
estimated to have saved $24 000/year over what it would 
have cost to operate the fixed-route service it replaced. 

Privately Operated Systems 

Thus far, very few paratransit systems have been op-
erated privately in Canada—there is one shared-ride 
taxi service in Ontario and one fixed-route minibus ser-
vice in the Yukon Territory. 

Shared-Ride Taxi 

The only shared-ride taxi service in operation in 
Canada is Transcab in Peterborough, Ontario. In an 
area of the city that could not economically be served by 
a fixed-route bus and where dial-a-bus operation would 
also have been too costly, a shared-ride taxi providing a 
many-to-few feeder service was installed for a 9-month 
trial period in 1974; the deficit is underwritten by the 
Ontario MTC. The service is provided by a taxi com-
pany named Call-a-Cab under contract to the franchise 
transit operator, Border Transit. The federal govern-
ment was not involved in organizing this experiment. 
The experiment has been successful; the service was 
continued and expanded to cover a service area having 
3400 inhabitants and an overall population density of 
299 persons/km2  (778 persons/mile2). The service is 
now funded by the city as a regular transit operation. 

During the demonstration period the average weekday 
ridership was 158 and the average number of passengers 
per taxi trip was 2.13. The present average daily rider-
ship is about 350. The number of vehicles engaged in 
shared-ride service can be as high as 20. The deficit of 
the service ($0.90/passenger trip), which ranks in the 
middle of the scale of dial-a-bus deficits, can be ex-
plained by the low population density of the area served 
[292 persons/km2  (778 persons/mile2)] as compared with 
the population densities of typical dial-a-bus areas [750 
to 3000 persons/km2  (2000 to 8000 persons/mile2)]. 

One of the most dramatic effects of the Transcab ser-
vice is that it has approximately tripled the use of tran-
sit by the local population. Annual ridership per capita 
has increased from approximately 9.3 to 23.0 for one 
zone, and 77 percent of trips served are for work pur-
poses. 

The adult fare for Transcab is a $0.10 premium in 
addition to the $0.25 regular transit fare. The economic 
effectiveness of Transcab is shown by a,comparison be-
tween the deficit per passenger during the demonstration 
period ($0.60) and that of the previous bus service ($2.34). 
The deficit has since increased to about $0.90/passenger 
because of a recent increase in taxi fares unmatched by 
a similar increase in transit fares, but this situation 
should be balanced when new fares become effective on 
the transit services. When not required for Transcab 
service, the taxis go about their regular business, so 
that, unlike dial-a-bus operations, cost to the system is 
incurred only when passengers are carried. This is a 
very effective way of using the excess capacity of the 
taxi system and lowering the cost of the transit opera-
tion by the principle of marginal cost.  

been designed, implemented, and run since 1976 by an 
association of women who contract with the city of White-
horse. Whitehorse has a population of 14 000 and a pop-
ulation density of only 28 persons/km2  (74 persons/mile2). 
During the 18-month demonstration project, the White-
horse Minibus Society project received financial and tech-
nical help from the local, territorial, and federal gov-
ernments, and it is now in the process of becoming a 
continuing transit operation. The service is provided by 
four minibuses on three fixed routes for a fare of $0.50. 
The system carried an average of 560 passengers daily 
and is particularly cost-effective for a city of that size 
(the deficit is $0.44/passenger trip). This is mostly due 
to the fact that it is operated with nonunion parttime 
labor, which eliminates the problem of split-shift salary 
premiums and is estimated to be about half the cost of 
conventional transit operation employing union drivers. 

Transportation Pooling 

Unlike the United States, Canada does not have a signifi-
cant history of transportation pooling. No particular in-
centive measures, such as preferential parking or re-
served lanes for multioccupancy vehicles, have been 
widely implemented. Thus far, there are five known ex-
amples (Tables 4 and 5). 

In Valcartier, Quebec, a bus subscription service has 
been offered by'an employer (Defense Research Estab-
lishment Valcartier, a self-governing body associated 
with the Defense Research Board) to its employees living 
downtown or in the suburbs of Quebec City. Of the 750 
potential users, 60 percent are regular patrons. The 
overall annual load factor of the 14 buses providing the 
service is 91 percent, and the average deficit per pas-
senger trip is $1.15 for a 26-km (12-mile) trip. 

In Sarnia, Ontario, there is an experiment in car 
pooling based on a study prepared by the Urban Trans-
portation Research Branch (UTRB), Transport Canada. 
The experiment began under the aegis of the Office of 
Energy Conservation, Ministry of Energy, Mines, and 
Resources, and has thus far produced little information. 
According to the study, the number of automobiles re-
moved from the road through this program could vary 
between 366 and 1087, depending on the intensity of the 
promotional effort. This could result in a potential sav-
ings of $43 745 to $129 918 to the community. 

In Bathurst, New Brunswick, there is an unstructured 
(spontaneous) collection of car and van pools with an av-
erage of 1500 regular patrons and a vehicle productivity 
of 2.28 passengers/trip for automobiles and 8.95 pas-
sengers/trip for vans. This is organized by private in-
dividuals. 

In Vancouver, British Columbia, an areawide car-
pooling demonstration project was initiated in 1976 and 
funded by the federal government. This project had a 
two-pronged emphasis: 

The commuter club promoted a number of mea-
sures—such as development of a computerized car-pool 
matching procedure, reduced parking rates, and prefer-
ential parking locations—aimed at encouraging greater 
use of car pools and 

The variable -work -hours program aimed at re-
ducing the level of peaking in the rush hours by spread-
ing the demand to other periods of the day, thereby 
achieving more efficient utilization of the existing trans-
portation system. 

However, because of good transit service, reasonably 
short travel distances, and reasonable satisfaction with 
current commuting modes, there was little motivation 
to form additional car pools. Only 86 were formed, and 

Minibus Service 

In Whitehorse, Yukon Territory, a minibus service has 
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Table 4. System characteristics of 	system Vetiicle 
transportation pooling systems. No. of Vehicles Productivity 

Type of Start 	Regular 	Type of (passengers 
Location 	Pool Date 	Patrons 	Service Number 	Type per trip) 

Valcartier 	Bus 1952 	450 	Many to one 14 	 35-seat buses 32 
Vancouver 	Car 1976 	180 	Many to one 86 	 - 2.2 
Bathurst 	Car and Late 	1500 	Many to one 466 	 - 2.28 for car; 

van 1950s 8.95 for van 
Ottawa 	Car 1977 	- 	Many to one - 	- 2.85 
Sarnia 	Van Early 	700 	Many to one 1 or 2/ 	 12- and 15- 12.5 

1960s association 	seat vans 
(16 associations) 

On survey day. 

Table 5. 	Financial characteristics of transportation pooling systems. 

System 	Fare ($) 	Financial Results Sponsorship Subsidy Status 

Valcartier 	0.70 	Deficit of $1.15/passenger trip Federal Defense Research Board At first, fully subsidized Ongoing 
(round trip) by federal government; 

later partially sub- 
sidized 

Vancouver 	- 	Revenues cover costs Federal Ministry of Transport; - Phased out because of 
City of Vancouver lack of response 

Bathurst 	2.00 	Car-pool revenues cover costs; Informal organization - Ongoing 
(round trip) 	van-pool revenues generate 

excess 
Ottawa 	- 	Revenues cover costs Office of Energy Conservation; - Ongoing 

Federal Ministry of Energy, 
Mines, and Resources 

Sarnla 	2.00 to 5.00/ 	Excess revenues refunded to Vehicles purchased and owned by Financial assistance from Ongoing 
week 	members - private associations of workers employees' credit union; 

loans repaid in 3 years 

the demonstration project was phased out after December 
1977. 

Transportation for the Handicapped 

The transportation needs of the handicapped are becom-
ing an issue in Canada. Thus far, planners have em-
phasized paratransit as a response, rather than adapting 
existing public transportation systems to facilitate travel 
by the handicapped. 

The provision of transportation services for the hand-
icappedis still occurring in a piecemeal manner, 
through the active roles of different private associations. 
Such services, mostly in the form of demand-responsive 
minibuses, can be found in almost all major cities in 
Canada (e.g., Calgary; Vancouver; Victoria; Winnipeg; 
Fredericton, New Brunswick; St. John's, Newfoundland; 
Halifax, Nova Scotia; Ottawa; Toronto; Charlottetown, 
Prince Edward Island; Montreal; Quebec; Regina; and 
Saskatoon, Saskatchewan. 

In 1975, the Disabled Adult Transportation Service 
(DATS) was implemented in Edmonton, Alberta, to offer 
a special many-to-many service to handicapped persons 
unable to use the Edmonton Transit System. First de-
veloped as a demonstration project supported by the fed-
eral, provincial, and city governments, it then became 
a regular operation. The system uses 16 to 18 mini-
buses to serve approximately 125 regular patrons at a 
fare of $0.50/trip. The average number of trips per 
day is 2 50-40 percent are for work and 24.3 percent 
are for medical purposes. 

Although it offers a high level of service, this sys-
tem has a rather low productivity (1.44 passengers/ 
vehicle .h), resulting in relatively high operating costs 
(a deficit of $8.00/passenger trip). The system is op-
erated by Edmonton Handibuses Association, a private 
association under contract to the city for the provision 
of this service. 

FUTURE DEVELOPMENTS 

The discussion below offers a prognosis of the future of 
paratransit in Canada, based on emerging trends in ser-
vice innovation. 

Dial-a- Bus 

Between 1970 and 1974, 12 or 13 dial-a-bus systems 
were implemented but, since 1974, no new systems have 
been introduced. This can be attributed to three prob-
lems: 

The support by senior governments was withdrawn 
after the concept had passed the demonstration phase, 
and there were no other sources of funding for mass im-
plementation until the development of the Urban Transit 
Assistance Program. (This is a $230 million federal 
program announced in October 1977 to assist the prov-
inces in improving their urban public transportation sys-
tems. Each province will share equally in the finding of 
a formula that allows them $ 10/person over a 5-year 
period beginning April 1978.) 

After the novelty of the concept had worn off, the 
cities realized that dial-a-bus is not a panacea for solv-
ing all public transit problems in low-density areas. It 
has now been shown that this service concept can be ef-
fective within a narrow range of demand and is more ef-
fective in serving particular groups (such as the handi-
capped) than others. Therefore, the cities have now 
become more cautious about analyzing the alternatives 
before "jumping onto the bandwagon." 

Despite its reported social benefits and opera-
tionally satisfactory performances, dial-a-bus is hard 
to sell because of its cost. Increased mobility is rather 
intangible when compared to the harsh reality of the defi-
cit on a balance sheet. However, the cities must make 
a decision about how much they are willing to pay for 
providing added mobility to their residents. This is es-
sentially a political decision in which the public must 
choose between social objectives and costs. 
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The recent trend in Canada at both the provincial and 
municipal levels has been to hold the line on public tran-
sit subsidies. This means that expansion of uneconomic 
fixed routes is unlikely and that less cost-effective modes 
such as dial-a-bus are also unlikely to gain support. 

A strict evaluation of the existing systems will be 
necessary before further new systems can be justified. 
Nevertheless, in the short-term future, the following 
developments and uses of dial-a-bus will probably still 
be relevant: 

Door-to-door transportation service for the hand-
icapped, either parallel to or as an integral part of the 
public transit system, must be provided. 

Dial-a-bus can be used as a transitional service 
for new subdivisions or small cities and build up suffi-
cient ridership to lead to a regular transit system. 

In the larger dial-a-bus systems already operat-
ing, the incremental computerization of dispatching func-
tions can be used to test the benefits of automation. At 
present, the processing of reservations and generation 
of run sheets in the Calgary DART system is being auto-
mated by a program similar to the Ann Arbor, Michigan, 
one. 

Door-to-door operations should be rationalized in 
places where reasonably high demand has been achieved 
(e.g., in Regina) to cope with the increased peak-period 
loading. One possible strategy is to organize trips 
around the subscribers and require casual users to meet 
the bus on the established

'
route rather than receiving 

door-to-door service. Another strategy is the use of 
minifixed routes (i.e., minibuses are used as fixed-route 
feeders in subdivisions—this makes use of the maneu-
verability of the smaller vehicles and eliminates the need 
to provide door-to-door service). 

Stop-to- stop (divert-a-bus), rather than door-to- 
door, operations should be tested—i.e., these buses have 
no scheduled routes but collect and drop off passengers 
at strategically located shelters or stops. This may be 
more cost-effective for off-peak, late evening, and week-
end services than dial-a-bus. 

Of these, items 4 and 5 are moving toward a less 
demand-responsive and less flexible system, but they 
improve the economics of dial-a-bus operations. 

Privately Operated Systems 

Most of the general paratransit systems implemented in 
Canada are publicly operated, but most of the transpor-
tation services for the handicapped are not. Tradition-
ally, private, nonprofit organizations or taxi companies 
have been active in the provision of social service trans-
portation. Because of the parochial attitudes between 
the public and the private sectors, only recently have 
the cities begun to seriously consider the option of using 
private operators to provide transit services. This has 
been brought about by 

The escalating labor costs in the public sector and 
the corresponding lower labor costs in the private sector, 

The flexibility of private operators to deliver 
various forms of paratransit service because of their 
experience with a multitude of services, and 

The growing interest of the taxi industry in widen-
ing their markets by providing paratransit services. 

The role of the private operator in the provision of 
paratransit service can be expected to increase signif i-
cantly in the near future, especially in the small cities 
where there is no other form of public transit. 

Recently, the federal UTRB has been encouraging  

small cities to study the privately operated, shared-ride 
taxi as a possible transit solution. Thus far, three 
cities (Bathurst; Battlefords, Saskatchewan; and Char-
lottetown) have conducted feasibility studies and are con-
sidering the implementation of demonstration projects. 

Transportation Pooling 

In Canada, there has been neither public nor private in-
terest in transportation pooling comparable with that in 
the United States. In part, this is because Canada was 
not as severely affected by the energy crisis and in part, 
it is because public transit did not decline to the same 
extent as in the United States. However, despite the 
failure of the Vancouver car-pool demonstration and 
limited formal ride-sharing activity, there is an aware-
ness at all levels of government that pooling is an im-
portant component of any energy conservation program 
and of any contingency plan for dealing with unreliable 
energy supplies. In other words, it is recognized that 
some attention should be given to developing pooling as 
a standby option should there be a service shortage of 
gasoline in the future. 

It is fair to say that organized car-pool promotion is 
unlikely to be a central element of Canadian ride-sharing 
programs. The main thrust in the pooling area will be 
concentrated on van pooling. The research conducted in 
the United States, as well as the tentative conclusions 
derived from the few Canadian experiences, seems to 
show that the van pool would be the more cost-effective 
pooling arrangement. 

The Federal Ministry of Energy, Mines, and Re-
sources and the Ministry of Transport both feel that van 
pooling will probably contribute more to energy saving 
and have wider applicability to isolated industrial com-
plexes located at the periphery of metropolitan areas. 
These ministries are now contemplating a van-pool 
demonstration program to be implemented in cooperation 
with provincial authorities that perhaps would provide 
data to support a policy of van-pool promotion. 

Other Developments 

Although it is not a paratransit service, there is one in-
teresting service innovation that is worth mentioning. In 
Mississauga, Ontario, UTRB has instituted an automated 
bus passenger information (ABPI) system. Basically, it 
is a telephone answering service that can inform a po-
tential bus rider about the estimated time of arrival of 
the next bus at his or her bus stop on request. The sys-
tem was developed by using manual methods in December 
1975 on one bus route. In October 1977, an automated 
voice response system and a computerized system were 
introduced. At present, a potential passenger can key 
in an inquiry by using the telephone dial and obtain an 
automated voice response as to when the next bus will 
come. [For example, for bus route 6 and bus stop 35, 
a passenger can dial 276-0635, where 276 is the prefix 
to gain access to the computerized ABPI system, 06 
stands for bus route 6, and 35 for bus stop 35. The 
automated voice, named easy rider information computer-
ized assistance (ERICA), then replies, "Easy rider, route 
6, stop 35, next bus in X minutes, the following bus in 
Y minutes."] 

The harshness of Canadian winters and the excellent 
telephone coverage accounts for the success of the sys-
tem. During the manual and the semiautomated phases, 
the overall ridership on the route being used for the ex-
periment increased by 10 percent. Up to 80 percent of 
riders are calling during blizzard days. The benefits of 
the improved service are obvious, and the system is 
very popular. In addition, the improved flow of real- 
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time operational information that resulted from the in-
stallation of the automated vehicle-monitoring compo-
nent of the system has already permitted the reduction 
of total tour time for the experimental route from 120 
to 100 mm, thus permitting a reduction in the number 
of buses required to serve the route. 

An information and control system of this type is 
particularly useful for the stop-to-stop type of paratran-
sit service. 'Because the passengers of a service of this 
type are picked up at the stops and there is no fixed 
schedule, the reliability of bus arrival time becomes 
paramount to the user, as well as to the scheduling and 
dispatching of buses. 

The combination of ABPI and the stop-to-stop concept 
could prove to be an interesting and cost-effective vari-
ation of paratransit services for low-density areas. It  

is probable that UTRB will test this concept in a demon-
stration site in the near future. 

DISCLAIMER 

The views expressed in this paper are ours. They do 
not necessarily represent the views of the Urban Trans-
portation Research Branch, Canadian Surface Transpor-
tation Administration, Transport Canada. 
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On April 26, 1977, the Massachusetts Port Authority introduced a pilot 
shared-ride taxicab dispatching service called share-a-cab from Boston 
Logan International Airport to 21 cities and suburban towns to the west 
and northwest of the city of Boston. The service provides for the group-
ing of up to four passengers in one taxi for a flat fare known in advance 
to the passenger that is approximately half the average metered fare to 
the city or town to which he or she is destined. Share-a-cab passengers 
are grouped from five airport-terminal locations by means of a central 
assignment and taxi dispatching system that is linked by telecommunica-
tions to personnel in the terminals. On July 19, 1977, the service was 
expanded to 117 additional eastern Massachusetts cities and towns and, 
on September 19, 1977, service at reduced fares was guaranteed after a 
maximum 15-min wait even if only one passenger had requested service. 
Preliminary impacts for the service area of 138 communities indicate 
that the share-a-cab service has attracted approximately 3 percent of the 
total daily trips from Logan Airport to these cities and towns. Among 
the users of share-a-cab trips, approximately 42 percent had shifted from 
exclusive-ride taxi, 30 percent had shifted from private or rental automo-
biles, and about 28 percent had shifted from bus, limousine, or rapid 
transit services. Share-a-cab has significantly increased taxi ridership and 
revenue.' The service was implemented without any major operational 
problems, although its labor-intensity has resulted in subsidies per pas-
senger that are relatively high. The expected demand levels and diver-
sions from private automobile trips have not yet been reached. The 
early results have been evaluated to reach conclusions and provide rec-
ommendations for improvements to the initial service. 

On April 26, 1977, the Massachusetts Port Authority 
(Massport) introduced a pilot, shared-ride taxicab dis-
patching service called share-a-cab from Boston Logan 
International Airport to 21 cities and suburban towns to 
the west and northwest of the city of Boston. The ser-
vice was designed to provide convenient, door-to-door 
taxi service to airport users for approximately half the 
fare of regular, exclusive-ride taxi service. It was de-
veloped in cooperation with state and local government 
agencies and the local taxi industry and is unique in sev-
eral ways: 

minal locations in the airport. 
Passengers pay a flat fare that is half the regular 

taxi fare. 
All passengers are guaranteed service within 15 mm 

even if there are no other passengers to share the ride. 
Representatives of more than 200 independent taxi-

cab owners and operators participated in the planning and 
initiation of the service. 

An aggressive marketing program and extensive 
signing at the airport accompanied the introduction of the 
service. 

This paper describes the background of the planning, 
development, and operating characteristics of this new 
shared-ride taxi service, reviews its goals and objectives, 
and reports the extent to which they have been met during 
the first 12 months of operation. Based on this review, 
preliminary conclusions are reached and recommenda-
tions for improvements to the initial service are made. 

The data analyzed here were collected from daily op-
erating statistics for the service and three user surveys 
conducted during the first 12 months of operation. The 
first survey was conducted at an earlier period when 
service was being offered to the initial 21 cities and 
towns and not guaranteed to the passenger (i.e., taxis 
were dispatched only when groups of two or more pas-
sengers had been formed). The follow-up surveys were 
conducted in December 1977 and January 1978, after 
the territory had been expanded to include 138 communi-
ties in the Boston metropolitan area and guaranteed ser-
vice had been instituted. 

BACKGROUND— GROUND TRANSPORTATION 
ACCESS TO LOGAN AIRPORT: CURRENT 
STATUS AND POLICY 

1. Passengers are grouped from five different ter- 	In 1977, more than 12 million airplane passengers passed 


