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This paper analyzes the demand for and cost of a taxi-operated special 
transportation service for the handicapped. Gross hourly cost is found 
to be $6.74 for regular taxi service and $8.62 for lift-equipped vans. 
About 1.5 percent of the population would need the special service. 
One-fifth of the handicapped need the special vans. Demand for this 
service would take years to develop. After approximately 5 years, de
mands of 1.4 trips/week/eligible person could be expected. The net cost 
of such a service for a standard metropolitan statistical area of 3 million 
people would be approximately $11 million/year. The net cost of service 
is very sensitive to the fares charged, to limitations on trip purposes 
served, and to the advance notice requirement. 

The need for special transportation services for the 
handicapped and elderly has become a critical problem. 
This problem has been recognized by the U.S. Depart
ment of Transportation, which has issued draft regula
tions requiring transit authorities to develop programs 
to meet the needs of the handicapped and elderly. Im
provements in physical design and service will enable 
public transit to transport the elderly and handicapped; 
however, about 1. 5 percent of the population will always 
have great difficulty in using the public transit system 
and will require special door-to-door transportation. 

Taxi companies are logical providers of door-to-door 
transportation services for the handicapped. Currently 
about one-third of the trips taken by severely disabled 
individuals are by taxi. Contracts with taxi companies 
for special services would use existing drivers, dis
patchers, and vehicles although some service and vehi
cle modifications would be required. 

This paper develops a taxi-operated special mobility 
service for a hypothetical metropolitan area of 3 million 
people. The service closely parallels a service provided 
to the disabled in Gothenburg, Sweden. Operating costs 
for regular taxis and special lift-equipped vans are given. 
Demand for the service is developed by trip purpose. 
Metropolitan costs are analyzed in terms of trip purposes 
allowed, fare and other revenue policies, and advance 
notice requirements. 

Publication of this paper sponsored by Committee on Urban Transport 
Service Innovations (Paratransit). 

TAXI OPERATING COSTS 

Taxi operating costs vary with geographic location and 
type of operation. The 1970 cost per vehicle for 27 taxi 
companies, excluding New York City, was approximately 
$11 000; however, the cost per vehicle for 50 taxi com
panies in New York City was about $26 000 (8). Ta).)le 1 
gives a breakdown of the cost per vehicle for-a medium
sized taxi company in Dade County, Florida, in 1973. 
Operating costs are updated to 1975 by using an inflation 
rate of 12 percent for 1 year and 7 percent for the second 
year. Providing for 6 percent p1·ofit and 20 percent 
driver tip gives a total cost per taxi of about $ 32 000. 

Regular taxis would not be appropriate vehicles for 
transporting severely disabled individuals. Many per
sons who travel in wheelchairs, for example, should not 
be removed from their wheelchairs. The ideal vehicle 
for the more severely disabled would be a lift-equipped 
van with a converted roof to ensure proper headroom. 
Such a vehicle is more e:xpensive to own and operate than 
a regular taxi. Table 1 gives a 1975 cost estimate for 
operation of a special vehicle by a taxi company. As
suming a purchase p·rice of $10 000 and a life of 3 years, 
yearly depreciation would be about $3300_ Drivers of 
special vehicles would have to assist persons from their 
doors and into and out of the vehicle. A premium rate of 
10 percent above the regular driver earnings is assumed 
for driving the special vehicles. A Pennsylvania study of 
rural transportation gives a ratio of 1. 56 for the cost of 
maintenance, fuel, and insurance of a van over that of a 
car (7). Table 1 reflects this increase. The total yearly 
operating cost of a special lift-equipped van is thus es
timated to be $ 40 000. Assuming that vehicles operate 
90 h/week, or 4680 h/year, regular taxis cost $ 6. 7 4/h 
and special vans cost $8.62 / h. 

TRAVEL DEMANDS FOR THE 
SEVERELY DIBABLED 

Demand for transportation services by the severely dis
abled is based on the number of such persons, their or
igins and destinations, their trip purposes, trip lengths, 
and likely diversion from existing modes. 

According to estimates from previous studies, between 
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1 and 3 percent of handicapped l?ersons cannot use ex
isting transit services (.!., ~ i, §_). Experience in Gothen
burg indicates that, when a special mobility service is 
offered to the severely disabled, a period of several 
years is required for potential users to learn about the 
service and to be registered for it. Data in Table 2 
show that the number of registered users of the Gothen
burg system increased from O. 5 percent in the first year 
to about 2.8 percent after 6 years and the upward trend 
is likely to continue. The growth pattern is almost 
linear. For this analysis we assumed that the total 
market for a specialized service is 1. 5 percent of the 
population and that 5 years will be needed to reach that 
1. 5 percent market. 

In addition to determining the number of severely dis
abled persons, determining the number of persons who 
can be transported in an ordinary automobile versus the 
number who require special vehicles with ramps or lifts 
is necessary. Various data sources indicate that between 
15 and 23 percent require special vehicles (1, 4). We as
sumed that 20 percent of those who cannot use -existing 
transit modes require special vehicles. 

Although several data sources give trip purposes, 
trip rates, and present mode choice of handicapped in= 
dividuals, none of these sources gives a complete pic
ture of the most severely disabled individual. However, 
from these sources we can establish a range for trip de
mands that would be generated by a comprehensive spe
cial transportation service. Table 3 gives data on trip 
mode and purpose from Abt Associates and the Ontario 
Ministry of Transpor tation and Communications (.!., !). 

Teixeria (!, ~ used the Abt data to predict a range 
for trip demands for a special door-to-door transporta
tion service. Derivations of expected trips per week 
based on different assumptions for rates of diversion to 
a specialized transportation service are as follows: 

Mode Assumption 1 Assumption 2 

Automobile 
Driver 0.0 0.0 
Passenger 0.587 0.235 

Taxi 0.432 0.27 
Special tax i 0.077 0.038 
Transit 0.187 0.094 
Walk 0.155 0.0 

Total 1.438 0.637 

An implicit assumption here is that fares for the special 
service would be set low, in the range of public transit 
f~res. The higher r~tc of 1.438 trips /eligible person/ 
week compares favorably with Gothenburg rates after 5 
years of service. For the purpose of this analysis we 
assumed that the first-year trip rate is 0.6 trip/week 
and the fifth-year trip rate is 1.4 trips / week. 

Another factor to be considered in analyzing travel de
mand of the severely disabled is average trip length for 
a specialized service. The handicapped population is 
interspersed throughout the general population so that 
concentrations of handicapped persons are few. The 
spatial distribution of the handicapped trip demand may 
be different from the demand of the general population be
cause the number of destinations is more limited, which 
implies longer h·ip l engths; howeve1·, the handicapped 
person is hesitant to travel to unfamiliar surroundings 
outside his or her neighborhood, which implies shorter 
trip lengths. 

The Federal Highway Administration published data 
on trip lengths for taxi trips in the U.S. standard meti·o
politao statistical areas (SMSAs) in 1970 (8), Average 
taxi trip lengths were 9.1 km (5.7 miles) for work, 6.4 
km (4 .0 miles) for medical purposes, 5.1 km (3 .2 miles ) 
for s hopping, 7.8 km (4.9 miles) for leisure, and 2.6 Jo11 

(1.6 miles) for education. Because of the lack of data on 
trip lengths for handicapped persons, we assumed that 
trip lengths for a special transportation service would be 
the same as trip lengths for taxi riders. 

ALTERNATIVES FOR TAXI-OPERATED 
SPECIAL MOBILITY SYSTEM 

Many alternatives are available to help in determining 
the special transportation services to be offered and 
their costs. The alternatives discussed in this paper are 
for a hypothetical SMSA of 3 million people. Four as
sumptions were made concerning the proposed taxi op
erated services. 

1. A public coordination office oversees the special
ized services. The coordination office negotiates con
tracts with private taxi companies, arranges for certi
fication of handicapped persons by social service agen
cies, arranges for reimbursements to the program from 
social service agencies, and helps refer clients to the 
appropriate taxi compimies that could offer the transpor
tation service. (The coordination office of the Gothen
burg Transit Authority operates its o·wn special vehicles 
and lets contracts for taxi rides whenever a taxi ride is 
appropriate.) The coordination office receives calls and 
schedules the special vehicles for the taxi companies. 
The overhead cost is 5 percent, which is based on the 
overhead cost for the Gothenburg system of 5 percent of 
the total cost of taxi contracts and special vehicle oper
ation. 

2. The taxi companies supply the special vehicles. 
Federal funding is a future possibility, but for now the 
taxi companies purchase the vehicles. 

3. Driver training is required for drivers of special 
lift vehicles. The SMSA pays for this training at the rate 
of $250 / driver . If the service requires 1.5 drivers/ 
vehicle, the training adds $0.08/ h to the cost of a special 
vehicle. 

4. Demand levels are derived by assuming total mar
ket saturation of 1. 5 percent and trip rates of 1.4 trips/ 
person/ week. Actual first-year demand will only be 
about one-tenth of the demand derived. These demand 
levels were derived from the assumption that fares are 
set low, similar to public transit fares. 

Table 4 gives an analysis of a special service for the 
SMSA assuming that (a) 1. 5 percent of the population is 
eligible and 20 percent of this population requires special 
vt:hicles , (t,) all t i-·ip8 aI·t: t:ligiblt::, (c) st:1·vict: i~ avail
able 90 h/ week, (d) 90 h/ week is sufficient service so 
that a level of demand of 1.4 trips / week/eligible ).)erson 
can be expected, and (e) vehicle use is 2 ti·i1ls/h (the 
same as in Gothenburg and slightly lower than average 
U.S. taxi use). 

The number of trips in Table 6 was developed by 
using the Toronto study data. Paid trip lengths are as
sumed to be the same as for regular taxi passengers. 
The total number of vehicle hours per year is derived 
from total trips based on 2 trips/h. Average total dis
tance per trip is derived by assuming a vehicle speed of 
19 km / h (12 mph), which is the national average for 
taxis (8). Total trip distance is derived by assuming a 
constant ratio of total distance to paid distance. 

The annual gross cost of such a service is given below. 

Cost Item Number Cost($) 

Tax is 280 8 832 096 
Special vans 70 2823912 
Driver training 105 26 250 
Overhead 582 800 

Total 12 265 058 
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Table 1. Operating costs per vehicle for taxis and special vans. The average cost per trip would be $ 3.74. 

Tax.is 

Expense 1973 ($) 1975 ($) 

Depreciation I 000 1 200 
Drivers 11 148 13 378 
Maintenance 1 650 1 980 ! 
Vehicle operation 2 786 3 343 
Insurance I 500 1 800 
General and administrative ~ 3 102 

Subtotal 20 669 24 803 
Profit (6<\'.) 1 488 

Subtotal 26 291 
Driver ti11 (204) 5 258 

Total 31 549 

Special Vans, 
1975 ( $) 

3 300 
14 716 

10 597 

3 102 

31 715 
1 903 

33 618 
6 724 

40 342 

From these data the effect of limiting eligible trips to 
trips for particular purposes can be easily computed. 
Table 5 shows the effect of limiting trips for work, med
ical purposes, and education. As shown below, the ef
fect of eliminating leisure and shopping trips nearly 
halves the cost of the special service. 

Expense Number Cost($) 

Taxis 147 4 650 600 
Special vans 36 1465400 
Driver training 54 13 500 
Overhead 305 800 

Total 6 435 300 

Table 2. Use of Gothenburg special transportation system. 

A second parameter to consider is the fare for the 
service. In this analysis, the assumption thus far has 
been that fares are set low. Fares on the Gothenburg 
system are $0.30 for leisure trips and nothing for work, 
school, and medical trips. 

Registered Users 
Rides per 

Percent of Rides Registered User 

Little information has been gathered on fare elastic
ities for handicapped persons. Further, little informa
tion has been gathered on the effect of fare variations on 
taxi or transit ridership. The method used in this analy
sis to predict changes in ridership assumes a varying 
fare elasticity between -0.3 in the range of transit fares 
and -1.354 (8) in the range of taxi fares. 

Year Number Population Provided per Week 

1969 2 246 0.5 
1970 3 265 0.7 
1971 4 758 1.1 
1972 6 728 1.5 
1973 8 800 1.9 
1974 10 500 2.3 
1975 12 651 2.8 

Table 3. Trips of 
handicapped by mode 
and purpose. 

Table 4. Analysis of 
special mobility service 
for an SMSA of 3 million 
persons. 

629 199 
935 000 

1 172 000 

1. 37 
l .71 
l. 78 

The firsfassumption in this analysis is that the taxi 
and transit riding populations respond similarly to com
parable prices. The second assumption is that the elas-

Toronto Survey 

Abt Associates Cannot Use Transit" ( {) Can Use Trans it ( () 

Trips per Percent Need Special Can be 
Mode or Purpose Person-.. of Trips Vehicle 

Mode 
Walk 3.1 
Automobile 

Driver 2.3 30 6 
Passenger 2.35 31 20 

Taxi 1.08 14 35 
Special taxi 0.077 1 31 
Transit 1.87 24 8 

Total 10.777 

Purpose 
Work 0.14 25 
Shop 0.10 18 
Medical 0.09 16 
Home 0.51 
Change mode 0.03 
other 0.23 41 

Leisure 
Education 

Total 1.13 

a Rates are per week for mode and per day for purpose 
LlTrips by purpose are return trips only. 

Trips Taxi Trips Special Trips 
Purpose (,r:) per Year per Year 

Work 24 628 992 157 248 
Shop 20 524 160 131 040 
Medical 11 288 288 72 072 
Leisure 26 681 408 170 352 
Education 19 497 952 124 488 

Tota l 100 2 620 800 655 200 

Note: 1 km= 0.6 mile. 

Driven 

8 
37 
30 

1 
24 

24 
20 
11 

45 
26 
19 

Paid Trlp 
Length (km) 

9.2 
5.1 
6.4 
7.9 
2.6 

6.4' 

With 
Difficulty 

23 
27 
16 

34 

Avg . Total 
Distance 
per Trip (km) 

13.80 
7.65 
9.60 

11.85 
3.90 

9.6 

a Hours by purpose= trips by purpose-:- trips/h , Numbers do riot sum to total because of rounding 
bWeighted average. 
cspeed + km/trip. The average utilization of 2 is the harmonic mean, 

With No 
Difficulty 

26 
11 

2 

61 

Trips 
per 
Hour 

1.4 
2.5 
2.0 
1.63 
5.0 

2.0° 

Taxi Hours 
per Year .. 

450 000 
210 000 
140 000 
420 000 
100 000 

1 310 400 

Special 
Hours 
per Year' 

110 000 
50 000 
40 000 

100 000 
20 000 

327 600 
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ticities for transit and taxi riders can be used to de
s cribe the 1·es pons e of the handicapped user of a special 
transportation service. The second assumption probably 
underestimates elasticities for the handicapped, so that 
ridership loss by an increase in fare is underestimated 
and revenue gain is overestimated. 

Table 6 gives elasticities assumed for different fare 
levels for special service and the resulting ricle1·sJtip, 
reve!'.lues, and costs. A base fare of $0.25 is assumed 
for the system described in Tables 4 and 5. Fare in
crements are small so that the negative change in rider
ship predicted does not equal or exceed a 100 percent 
loss. Table 6 indicates that a change in fare from $0.26 
to $1.00 yields a l'iders hip los s of 46 percent and a rev
enue gain of 114 percent. Net cost of service goes from 
approximately $11 million to $ 5 million. As stated pre
viously Table 6 probably underestimates ridership de
cline and overestimates revenue gain for the handicapped 
population. 

Another parameter needing to be examined is the 
amount of advance notice required for handicapped per
sons who want special service. The special service de
scribed in Table 4 is based on the Gothenburg syste1ii, 
in which most trips are arranged the afternoon of the day 
before. However, return trips from hospitals, doctors, 
and dentists are arranged on very short notice and must 
be fit into the prearranged schedule. The majority of 
trips in Gothenburg are "standing" orders, that is, regu
larly scheduled trips to schools, work, and nursing 
homes. 

Table 5. Analysis of special service for work, education, and 
medical trips. 

Spec ia l Taxi Special 
Ta xi Trips Trips Hours Hours 

Purpose per Year per Year per Yea r per Year 

Work 628 992 157 248 450 000 110 000 
Education 497 9 52 124 488 100 000 20 000 
Medical 288 288 72 072 ~ 40 000 

Total I 415 232 353 808 690 000 170 000 

Table 6. Elasticities, ridership, revenue, and costs of special service. 

Gross Cost Net Cost 
F::1rP !lt g;~ 74 / APllPOIJP ,,:of S1;>r 11 i<::';' 
($ ') Elasticity Riders Ricie-($l , ($) ($) 

0.45 -0 .3 
2.50 -1.354 
0,25 -0.20 3 276 000 12 265 058 819 000 11 446 0 58 
0.50 -0 .33 2 620 800 9 801 792 1 310 400 8 491 392 
1.00 -0.58 1 755 9 36 6 567 200 1 755 936 4811264 
2,00 -1.10 737 493 2 758 223 1 474 986 1 283 237 
3.00 331 871 1 241 197 995 613 245 584 

Note: Relationship between fare and elasticity is linear 

Table 7. Impact of parameters on special 
service. Cha nge From 

Parame ter Base System 

Base special 
service system 

The large number of standing orders probably allows 
the Gothenburg system to schedule vehicles in a very ef
ficient manner. Thus, if the advance notice requirement 
is increased from 1 day, there would probably be little 
improvement in Gothenburg's productivity of 2.05 pas
senger trips/vehicle/h. However, an increase in the 
advance notice time requirement would cut down on de
mand. For example, a handicapped person would prob
ably not have a problem with a 2-d to a week advance 
notice requirement for work, education, or medical trips 
(trips to medical facilities as opposed to return trips); 
however, that person would have more difficulty sched
uling recreation, social, and shopping trips. A change 
in the time requirement for advance notice could be ex
pected to affect these discretionary trip purposes. Such 
a change would be less effective than limiting trip pur
poses in the first place. 

A first approximation of the effect of increasing the 
advance notice required can be obtained by using the re
sults of an elderly and handicapped demonstration project 
in St. Petersburg, Florida. A 24-h advance notice is 
required for most trips; however, trips to be taken on 
Monday require 3-d advance uutice . Ridership on Mon
day is only 65 percent of ridership on other weekdays. 
Therefore, this analysis assumes a reduction of 35 per
cent for a change from a 1 to 3-d advance notice. 

Finally, if costs of service can be recovered through 
third-party payments, the net cost of the special mobility 
service would be affected. For example, Medicare now 
pays taxis and special vehicles to transport clients for 
medical purposes. An assumption that half to three
quarters of the medical trips are reimbursible by Medi
caid would yield additional revenue between $ 600 000 and 
$ 9 50 000 / year. Unfortunately, current regulations pre
vent Medicaid travel reimbursement at a higher rate than 
that charged to others for the same service. Thus, if a 
regular fare is $0.25 for this service, $0.25 is all Medi
caid pays. Changing this regulation is important to fully 
use existing funds to pay for medical trips made by the 
elderly and handicapped. 

The impact that changing the various parameters has 
on ridership and costs for the special service system 
described in Table 4 is shown in Table 7. Costs are 
most sensitive to fares. Limitations on trip purpose 
also appear to be an important parameter for controlling 
the costs of this service. 

SUMMARY 

This paper provides a theoretical development of a taxi
operated service to meet the travel needs of the severely 
disabled. The service developed is based on a similar 
service operated by the Gothenburg Transit Authority. 

Data on the handicapped from various sources indi
cate that about 1.5 percent of the population require a 
special door-to-door senrice and that each eligible per
son makes about 1.4 trips/ week, 

Gross Cost Net Cost Change in 
of Service Revenues of Service Net Cost 
($) ($) ($) (4) 

12 265 058 819 000 11 446 058 
Trip purpose Eliminate shopping and 

leisure trips 6 435 300 442 260 5 993 040 -47 
Advance notice Increase advance notice 

from 1 to 3 d 7 972 282 532 350 7 439 932 -35 
Fares Increase fare from 

$0 .25 to $1.00 6 567 200 1 755 936 4 811 264 -57 
Third-party Assume three-fourths of 

payment medical trips ar e 
covered 12 265 058 1 762 242 10 502 816 -8 



A service that operates 90 h/week at a fare of $0.25 
would cost about $11 million/year for an SMSA of 3 mil
lion persons. An increase in fare from $0.25 to $1.00 
would reduce costs by about 60 percent. Restricting 
trip purposes to work, medical, and recreation would 
reduce costs by about 50 percent. Increasing the ad
vance notice requirement from 1 to 3 d would reduce 
costs by about one-third. 

Taxi operating costs range from $ 6. 74/h for regular 
taxis to $8.62/h for special vans. Such costs are low 
relative to typical public transit hourly operating costs 
and demonstrate the feasibility of a taxi-operated service. 
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