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Feasibility of Profitable Transit Service in 

Radial Urban Corridors 

EDWARD K. MORLOK and PHILIP A. VITON 

ABSTRACT 

In view of the 1aplu escalation of deficits 
in urban public transit operations and of 
the increased interest of pr iv ate firms in 
providing transit services, this research 
investigates the possibility of profitable 
provision of service in a particular but 
highly significant market. A model is con
structed in which a private carrier, compet
ing with the automobile, chooses capacity, 
service quality, and price to maximize prof
its. The general conclusions of the study 
are that profitable operation is possible in 
corridors that have a wide range of market 
and automobile competitive conditions. This 
is true for corridors with volumes as small 
as approximately 1,000 persons per peak hour. 

Results of research on the question of the feasibil
ity of operating conventional fixed-route, scheduled 
bus transit service at a prof it are presented. This 
question is important at present because of the 
rapid escalation of transit costs and deficits. Gov
ernments at all levels are resisting further in
creases in subsidies from general tax monies, and 
the federal government is planning to eliminate op
erating subsidies. This naturally raises the ques
tion of whether at least some transit service might 
be operated at a profit, with passenger revenues ex
ceeding costs by an appropriate margin, thereby ob
viating the need for any government funding. 

The specific question addressed in th is paper is 
whether it is possible to operate for profit fixed-

route, scheduled bus services in radial urban cor
ridors. These services are envisioned as connecting 
central business districts (CBDs) and outlying areas 
that are predominantly resinentii'll. The study also 
focuses on relatively long trips in which a portion 
of each bus run could be operated essentially as an 
express, making few or no stops. Although this rep
resents only one type of transit service, it is a 
type found in almost all medium and large metropol
itan areas and hence is important. 

Because discussions of profitability in urban 
transit often become highly emotional, it is impor
tant to note that the present discussion is focused 
exclusively on the question of the possibility of a 
profit. Even if a profit is possible, that does not 
mean that services designed to be profitable should 
replace existing services. The question of desira
bility is quite distinct and cannot be settlea by 
analysis alone. Some aspects about which analysis 
can provide guidance are covered in Viton et al. (1). 

APPROACHES TO THE PROFITABILITY QUESTION 

There are basically two approaches to the question 
of whether a profit can be made in transit service: 
(a) examination of actual systems in case studies and 
(b) mathematical modeling of transit markets. Each of 
these approaches has certain desirable features and 
certain weaknesses. 

Case studies are particularly attractive because 
they represent results achieved in the · real world. 
They are not subject to the problem of misleading 
outcomes of modeling efforts, which result from poor 
or unrealistic assumptions, incorrectly estimated 
model parameters, and so forth. Case studies are 
also usually persuasive to decision makers. However, 
to yield generalizable results, the cases must be 
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sufficient in number and in variety of conditions to 
span the spectrum of influencing factors. Herein 
lies the problem of the case study approach to the 
question of the possibility of profitable transit 
service in the United States. 

Regulatory and legal constraints prohibit private 
firms from providing transit service in almost all 
U.S. metropolitan areas in which exclusive fran
chises have been given to regional public authori
ties. These authorities certainly do not have profit 
as a primary goal; they typically seek other goals 
according to their charters and legislation. Among 
these goals are to ensure adequate transit service, 
to keep fares as low as possible, to provide mobil
ity for the handicapped, and to use transport to 
further regional land use objectives. Other objec
tives and considerations also enter in as a result 
of the political context of many critical decisions 
regarding transit, such as the magnitude of operat
ing subsidies and of capital grants. Most of the 
relatively few remaining private transit firms are 
regulated as to routes, fares, service quality, and 
capacity and are subsidized in accordance with the 
same considerations as apply to public authorities. 
Virtually none of the present providers of transit 
are actively seeking to maximize profit based on 
fare-box revenue, and thus the fact that they do not 
turn a profit is not sufficient evidence to conclude 
that a profit is not attainable. For this reason the 
case study approach, applied to U.S. transit systems 
as a whole, is inappropriate as a means of dealing 
with the question. 

Modeling offers a means of dealing with the ques
tion of the possibility of a profit in transit. It 
provides a means of analyzing what would happen if 
barriers to provision of transit by profit-maximiz
ing firms were eliminated, and enables the explora
tion of the effect of providing transit service with 
characteristics of the product, in quality and 
price, that differ from those of transit service now 
offered. 

For these reasons, the modeling approach was used 
for this study. This approach should be helpful in 
understanding the influence of various conditions 
such as size of the market on the possibility of 
obtaining a profit. Moreover, the modeling results 
could be tested against the case studies of profit
able transit Ill• A satisfactory model would presum
ably be able to r e plicate the cond i tions and profit
ability o f the relat i vely few recently observed 
profitable f irms. 

MARKET MODELING APPROACH 

The general approach to modeling a transit market 
can be understood by considering the case of a 
single route, which can easily be generalized to 
many routes or to an entire system. The basic ques
tion asked is: How would a carrier that wishes to 
maximize profit supply transit service? This carrier 
presumably would attempt to select all the charac
teristics of its service in such a manner as to max
imize profit. The characteristics under the control 
of the carrier are the fare charged (Fl, quality of 
service features such as the percentage of passen
gers seated (Tl, the frequency of buses operated on 
the route (V), and the capacity of the buses (Ql. 
(In practice most carriers operate with the standard 
40-ft bus.) The choices made by the carrier provid
ing this service will naturally influence the demand 
realized (D) for that bus service. Potential riders 
will presumably compare the bus service features 
with those of an alternative means of transport (Al, 
which for these purposes is presumed to be the pr i
v ate automobile. The carrier's choices with regard 
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to some of these features will also determine its 
costs (C). In particular the freq uency of bus trips 
and the size of the buses will d e t e rmine capital and 
operating costs. 

The problem, for maximum F, V, and Q, can thus be 
written in the following form, in which the decision 
variables are selected to maximize profit (Pl with 
demand related to transit price and service char
acteristics and those of the automobile alternative: 

p 

D 

C 

T 

F • D - C 

f(F,V,P,A) 

g(F,Q) 

h(D,FQ) 

where 

D • demand, 
C = cost, 
Ta percent seated, and 

lower case letters functions. 

(1) 

(2) 

(3) 

(4) 

This can be viewed as a constrained optimization 
problem. Depending on the situation, various inter
actions, such as the influence of the number of rid
ers of the bus system on the number of automobiles 
on the highways and hence on highway congestion, 
would have to be taken into account. In some situa
tions this influence would be significant, whereas 
in other situations, such as those in which the bus 
line serves essentially CBD-bound trips and the bulk 
of highway traffic is to non-CBD locations, this ef
fect might be ignored. 

The general form of thes e relat i ons hips is shown 
in Figure L In this f i gu r e, the e ffect of varia
tions in the frequency of service both on travel de-
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0 FREQUENCY, BUSES/DAY 
FIG URE 1 Profit related to management choice of 
frequency, with other service features and fare constant. 

mand, and hence revenue, and on costs are shown. In 
this case the revenue function follows the general 
form that would be expected; that is, for a given or 
fixed fare, it is proportional to traffic that fol
lows the normal logistic curve of most demand (mode 
choice) models. This figure is of course drawn hold
ing fixed all other service choices of the carrier. 

More generally, the problem is one of optimiza
tion in many dimensions. Figure 2 shows this for the 
case of two dimensions, fare and service frequency. 
This figure presents a profit surface, or contour 
map, on which are shown lines of constant profit 
(isoprofit lines). The profit levels in the applica
ble Figure 1 would be represented as a plane inter-
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FREQUENCY 

t 

0 
pm > pl > p2 > P3 
Pm MAXIMUM PROFIT 
P2 ZERO PROFIT 

FARE 

P3 = NEGATIVE PROFIT (LOSS) 
AREA CONTAINED WITHIN LINE P 

PROFITABLE SERVICE-PRICE 2REGION 
FIGURE 2 A profit contour map showing the profitable 
service-price region. 

secting the fare axis at the applicable fare, paral
lel to the frequency axis, and perpendicular to the 
plane of this figure. 

Although the primary interest is in the maximum
profit selection of service features and price, it 
is also important to obtain information on the de
gree to which a profit could be realized at levels 
of price and service different from that optimum. 
This question is important partly because demand in
formation is known only imperfectly, and in fact so 
are cost characteristics, although to a far lesser 
extent. With such imperfect information, a carrier 
would not normally select the true maximum-profit 
characteristics of output, but would deviate from 
them to some extent. The important question is: 
Could the c11rrier still operate profit.bly? To an
swer this, the range of service features and price 
over which a positive profit is still possible can 
be identified. This range can be termed the "profit
able service/price region." In Figure 2, a positive 
profit is possible anywhere within the boundary of 
the isoprofit contour (P2), which means that any 
combination of price and frequency in this boundary 
would yield a profit. When a carrier has entered the 
market at some point in this region (e.g., T), vari
ous techniques including market surveys and actual 
experimentation could be used to identify higher 
profit positions, and there might be some change in 
service offerings. The significance is that if the 
profitable output region is rather large, it is rel
atively easy for a carrier to enter the industry and 
to make a profit, even if the initial choice of 
pr ice and service is nonoptimal. This substantially 
diminishes the risk of loss. Therefore, in addition 
to identifying the maximum-profit service features, 
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an attempt is made to identify this profitable ser
vice/price region. 

MARKET AND MODEL 

Now that the general approach has been described, 
the s pecific urban travel market and bus and au tomo
bile transportation alternatives can be descr ibe d . 
As mentioned ear.1.1er, cnis researc h specifically 
focuses on a bus service connecting suburban areas 
with the central business district. The buses oper
ate in an express mode between the suburban area and 
th"' downtown ano m;ikP no or perhaps a few stops at 
connecting routes. 

The market to be considered is shown schematically 
in Figure 3. There is a circular residential area of 
radius r miles, conn~cted by an expressway or major 
arterial to a central business district. It is as
sumed, for mathematical convenience, that all types 
of trips with which the model is concerned take 
place in this market in the following way: For auto
mobile trips, the driver first drives a long the res
idential streets to the expressway cnt::ance at A. 
She then proceeds along the expressway to C, a dis
tance of L + XL/2 miles. The driver then proceeds 
along city streets a distance (XL+ 1)/2 miles to a 
parking lot near the work loc11tion. 

) AUTO 

~~c /- - -
L BUS 

DISTANCE AB= XL/2 MILES 
DISTANCE BC = L MILES 

FIGURE 3 The transit market. 

The bus trip is somewhat more complicated, be
cause the fact that, in general, bus trips are more 
circuitous than automobile journeys must be taken 
into account. Proceeding along the residential 
streets, the bus collects its passengers. Instead of 
getting on the expressway at A, however, the bus 
proceeds a further XL/2 miles on residential streets 
before joining the expressway at B. From this point 
on, the trip is the same as the automobile trip ex
cept that the expressway portion is only L miles. 
Thus, the disadvantage of the bus trip (for modal 
choice) is not that it covers a greater distance but 
that it takes longer than an automobile to cover the 
s ame distance. The parameter XL is referred to as a 
"circuity factor" in what follows although, as the 
previous discussion indicates, it is actually a 
proxy for circuity. The assumption that the circuity 
in the residential area equals the circuity in the 
relevant part of the downtown distribution area is 
made only to economize on parameters; clearly, it is 
easily modified. The additional 1 mile of distance 
at the CBD end of the trip is included to allow 
analysis of the case in which circuity is zero. 
Without the additional distance, zero circuity would 
be equivalent to assuming the expressway delivers 
the conunuter directly to the parking lot. 
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In the analyses the speeds at which all vehicles 
move on the expressway (S), and the different auto
mobile (ASPD) and bus (SPD) speeds on residential 
and city streets are taken as parametric, This is a 
reasonable approximation, if residential-area-to-CBD 
traffic is not a large proportion of the total ex
pressway traffic. Moreover, as will be noted later, 
these are varied to replicate various road types and 
levels of congestion. 

Demand models developed for transit/automobile 
choices typically reveal three measures of transit 
service that are important to consumers: fare, in
vehicle time, and excess time, For fixed speeds in
vehicle time is given. Excess time is the sum of 
access time to get to the nearest stop and time 
spent waiting for a bus. Each of these measures of 
service quality is determined by the bus carriers' 
selection of three variables: the number of routes 
covering the residential area (R), the bus headway 
(H) as observed on the expressway, and the fare (F), 
The connection between these is derived in the re
search report (1,PP,2-17), and the relationships are 

Walk ,rr/6R (5) 

Wait HR/2 (6) 

Bus Cost Model 

The bus cost model is of the unit cost variety, in 
which the total operating and capital costs (C) are 
related to the number of vehicles required (B), the 
number of driver pay hours required (G) , and the 
vehicle-miles operated (M), In a situation in which 
the number of buses required to operate the service 
during weekday peak periods is sufficient to enable 
the service to be provided at any other period dur
ing weekdays and weekends, and in which the number 
of drivers required during weekday peak periods is 
greater than that required during the midday and 
evenings periods, unit cost models are typically 
written of the following form: 

C (7) 

The vehicle-mile parameter (g) is normally the 
same regardless of the period of day, reflecting 
such expenses as fuel consumed and maintenance, and 
hence there is no distinction between miles logged 
in different periods, However, the vehicle-hours of 
operation variable differs for weekday peak periods 
(G1), weekday middays (G2), weekday evenings 
(G3), and weekends (G 4) because many drivers 
working during the weekday peak periods are paid for 
hours between those peaks even when they operate no 
vehicle. To the extent that this is the case, the 
additional cost of operating a more frequent service 
during midday periods would consist simply of the 
mileage-related cost because drivers for those buses 
are available and are already being paid as a result 
of their working during the peak periods. Thus pa
rameter Y2 will often take on a value of zero. 
This is the case in the Northwestern bus transit 
cost model, which is the only model calibrated for 
the United States that was singled out in a recent 
review of bus cost models conducted by Simpson and 
Curtin for UMTA (l,P,92) as a model especially well 
suited to dealing with peak/off-peak cost variations 
and incremental service charges, Further details on 
this model are provided elsewhere (!). The signifi
cance of these cost characteristics will be apparent 
in a later section. 
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Demand Submode! 

The demand submode! takes a given total volume of 
trips between each residential area and the downtown 
(specified exogenously and varied as a market char
acteristic) and estimates the number of travelers 
who would use the bus service (and the alternative, 
the automobile) as a function of bus service and 
cost characteristics and similar measures for the 
automobile, The model used is one developed for this 
type of market by Train (il for a similar situation 
of work travel in the San Francisco Bay area. The 
model is a relatively standard logit model. The 
probability of choosing the automobile (pa) is 

pa= exp[s'(za - zb)]/{l + exp[s'(za - zb)J} (8) 

where za and zb are vectors of cost and service 
character is tics for the automobile and bus, respec
tively, and 8 is an estimated weighting vector. 

In the particular implementation used, the char
acteristics of the automobile and the bus transit 
mode include the cost of travel divided by the post
tax wage of travelers, the in-vehicle travel time, 
and the out-of-vehicle travel time, Thus the model 
is sensitive to the major service characteristics to 
be chosen by the bus operator, with the exception of 
comfort level (e.g., percent seated), In the case of 
this feature, it is assumed conservatively that the 
bus service must provide sufficient seats for all 
travelers. This consideration did not characterize 
transit alternatives in the sample, and thus demand 
for transit was probably underestimated at least 
slightly, 

The model's parameters were estimated using a 
sample in the San Francisco Bay area in 1973. There
fore income distribution data for travelers in the 
San Francisco region for the same period were used, 
and the costs of traveling by automobile for that 
same year were estimated. It should be noted that 
these data are for a period before the oil embargo 
when gasoline became difficult to obtain and there 
were long waiting lines at service stations. It is 
possible to claim that Bay Area automobile costs are 
atypically high; however, demand and cost data from 
other regions of the United States did not signifi
cantly alter qualitatively the nature of the conclu
sions presented here. After the model was run, these 
costs were inflated to more recent values for pur
poses of comparison, using the Consumer Price Index. 

In principle, a similar demand model for travel 
for purposes other than work could be used for the 
remainder of travel. However, because a model that 
was entirely satisfactory in terms of including all 
of the relevant price and level of service features, 
and encompassing the range of purposes desired, 
could not be identified, it was impossible to ap
proach nonwork (presumably nonpeak) travel in the 
same way. Nonpeak analyses were also hampered by a 
surprising lack of information on travel volumes of 
trips to central business districts via all modes 
relative to peak-period flows. The solution to this 
problem follows. 

.Peak-Period Versus All-Day Ti:avel 

Rather than rely on guesses about total volumes and 
on relatively unsatisfactory demand models, it was 
decided to focus the analysis on peak periods only, 
This was done in a manner that would underestimate 
the daily profit, and hence the analysis gives a 
conservative answer to the question of potential 
profitability of all-day service. It should be borne 
in mind that, although a firm might attempt to ini
tiate a profitable peak-period-only transit service, 
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it is also likely that one would initiate an all-day 
service, as is typical of many of the line-haul ser
vices that have been profitable (£)• 

To understand why the estimated profitability is 
al1iLOS t cei:tain to err on the conservative side. it 
is useful to reexamine the revenue and cost rela
tionships in a manner that distinguishes between 
these items for different periods. If the weekly 
operating activities are divided into the four peri
ods defined previously, the revenue and cost p i cture 
is as follows: 

P = FD1 - y1G1 - aM1 + FD2 - y2G2 - aM + FD3 
y3G3 - BM3 + FD4 - 14C4 - yO - aM4 (<}) 

where Di is the demand for per iod i ( 1 is weekd ay 
peak, 2 weekday midday, 3 we ekday evening, a nd 4 
weekends). Vehicle-hour related costs, which have 
different values for each period, are paired with 
the corresponding revenue term and the corresponding 
vehicle-mile term. 

The estimate of profitability would be under
stated if the incremental profit from the nonpeak 
periods taken together were positive or, more con
servatively, if the incremental profit in each non
peak period were positive. That this is likely to be 
the case can be readily seen. First, with respect to 
the weekday midday period, the only incremental cost 
associated with operating buses is the mileage cost 
because q2 is typically zero as noted earlier. The 
one-way fares that are c alcul ated as optimal in the 
ensuing analysis are typically at least twice the 
cost of operating a bus for 1 mile, and hence a mid
day bus run need only have a number of riders equal 
to half the miles run, on average, to fully cover 
its additional cost. 

This is certainly a likely situation. For weekday 
evening services, the additional cost of operating a 
bus would consist of the mileage cost plus a labor 
cost that is substantially less than that of the 
nominal wage rate. The reason is that if bus service 
were operated after the evening peak per1oa, a sin
gle bus driver who in the peak-only case operates a 
bus in both the morning and the e ve ning peak periods 
would be replaced by two drivers. One driver would 
operate in the morning and continue to work into the 
middle of the day and be paid straight time rather 
than overtime. A second driver would operate the 
evening peak period and continue to work into the 
evening. The r-eplaced single driver would typically 
work and be paid for 10 or 11 hours, with time
and-a-half after 8 hours, for a total of approxi
mately 12 or 13 pay hours. Two straight-time drivers 
would be paid only for 16 hours. Thus the incre
mental cost of bus service in the evening is rela
tively low, and again relatively minimal passenger 
loadinq should more t ha n cover these expenses . 

Weekend service would typically be ope.rated in a 
manner that avoids any significant amount of over
time payments, and hence it is likely--although 
somewhat less so than in the preceding cases--that 
revenue would cover the additional cost of both 
mileage and labor . Note that in all of these cases 
the entire c ost of bus ownership is determined by 
the pea k per iocl , so that none of the other three 
periods must generate addi tiona l revenue to pay for 
vehicles. Thus it is highly likely that the opera
tion. of any or all of these nonpeak serv i ces would 
increase total profit as a result of the relatively 
low incremental cost associated with such additional 
operation. If this is the case, then the analyses to 
follow understate profits and hence err conserva
tively in estimating the condition for profitable 
operation. It might be noted that this conclusion is 
similar to that reached by others in analy zing bus 
cost-revenue relationships <i,pp.116-119). 
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Cond itions fo r Pro fi t a b ility 

To identify conditions under which peak-period ser
vice could be profitable, a wide range of travel 
market characteristics and competitive characteris
tics with the automobile was explored. The charac
teristics that were varied included 

- Length of line-haul portion, L (8-15 miles, 
13-2 4 km); 

- Line-haul speed, S (20-50 mph, 32-80 km/hr); 
- Residential area transit speed, SPD (7-12 mph, 

11-19 km/hr); 
- Residential area automobile speed, ASPD (12-25 

mph, 19-40 km/hr); 
- Circuity, XL (0-4 miles, 0-6.4 km); and 
- Total demand from residential area to CBD (600-

5,000 persons per hour). 

In the following paragraphs an attempt is made to 
identify the general pattern of these results and 
their interpretation. 

Maximum Profi t Analysis 

It is useful to begin by examining the general pat
tern of profitability, assuming that the carrier 
does select the service characteristics and price in 
a manner that in fact maximizes its profit. For this 
a formal optimization model was solved; a separate 
run of the model corresponded to each market/service 
condition. 

Typical results characterized by a single resi
dential-area-to-CBD service are presented in Table 1 
that gives the profit and selected optimal bus ser
vice and fare characteristics and the modal split. 
In general, the optimal fare increased with total 
corridor (automobile and transit) volume as of 
course did frequency. 

Figure 4 shows the results for various situa
tions. ·r·he variat ion in profit level is explained 
primarily by the total travel volume, as would be 
expected, and to a somewhat lesser extent by other 
market characteristics. F i rst, for the highest level 
of potential profits, the circuity via transit had 
to be low and the speed at which transit could oper
ate had to be relatively high, with line-haul speed 
between 30 and 50 mph. As can be seen from the fig
ure, profitability under these conditions seems to 
be possible down to total corridor volumes (i.e. , 
automobile plus transit) of 600-800 persons per hour. 

A substantial reduction in potential profit, and 
truncating o f the range of volumes over which prof it 
is possible, occurs with a reduction of transit 
speed--in this case, a reduction of local speeds to 
approximately 7 mph. Profitable service is possible 
down to a volume of approximately 1,300-1,!>UU pas
sengers per hour. 

A further reduction of profit potential occurs 
when the circuity increases; the lowest band of re
sults refers to a situation with extreme circuity of 
4 miles. It might be noted that this implies that 
each bus run requires an additional 20 minutes more 
than that with zero circuity. Hence this result is 
not surprising. 

Region of Profitable Serv ice Character i stics 

In addition to the maximum-profit situation, the 
degree to which the achievement of profit is depen
dent on choosing the precise profit-maximizing val
ues for service and price characteristics is of in
terest. If the range of possible profitable service 
and price characteristics in any market is large, 
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TABLE 1 Example of Optimal Profit Bus Service: Profit, Fare, 
Level of Service, and Mode Split 

Market (persons System Pro[it Fare No. o[ Buses per Overall 
per peak hour)" ($ per day) ($) Routes Hour Bus Shareb 

5,000 22,596 3,27 9.0 38 .7 0.387 
4,000 16,368 3. 13 8.0 30.2 0.378 
2,000 4,988 2.SS 5.3 13 .5 0.338 
1,000 632 2. 14 3.7 6.7 0,254 

800 45 1.98 3.2 5.0 0.213 
600 (deficit) 

Note: S = 30 mph, L = 8 miles, XL= 0 mile, ASPD = 25 mph, and SPD = I 2 mph; fares and 
profits are in 1981 dollars , 

aTotal corridor volume via automobile and transit. 
bTotal transit volume is slrnre times corridor volume (e .g. , 0.387 x 5,000 = 1,935 persons per 

hour for the 5,000 persons per hour corridor, and 0.2 13 x 800 = 170 persons per hour for 
the 800 persons per hour corridor, 
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FIGURE 4 General patterns of profitability and market 
characteristics for maximum profit choices. 

this reduces the risk to the carrier that results 
from imperfect market information and makes entry 
into the industry much more attractive. 

By a serendipitous exploration of the feasible 
region of service characteristics, a large collec
tion of feasible points for selected market charac
teristics was obtained. Although these points do not 
necessarily indicate the precise boundaries of the 
region of profitability, they do give some idea of 
the size of that region. 

The general pattern of the results is shown in 
Figure 5, which is for a market situation of 2,000 
travelers per peak hour and other conditions as 
given in the figure. Profitable points are obtained 
for a range of frequency from 2.5 to 26.1 buses per 
hour and for fare values from $0. 83 to $1. 53 ( 1973 
dollars). The general pattern here is roughly an el
lipsoidal shape covering a substantial range of val
ues. The highest profit seems to be toward the cen
ter of this region. This is the general pattern 
obtained from analysis of other markets as well. It 
clearly indicates that a carrier can select a value 
of price and of service characteristics anywhere 
within a substantial range and still operate at a 
profit. 
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FIGURE 5 Example of ranges of fare, trunk frequency, and 
profit for peak-hour travel volume of 2,000 persons per hour. 
Other conditions are S = 30 mph, SPD = 12 mph, ASPD = 25 
mph, XL= 0 mile, and L = 8 miles. 

Competitive Conditions 

In interpreting these results, it is important to 
bear in mind three features of the situation mod
eled. First, the transit firm is left completely 
free to choose its service and fares. It is not lim
ited in any way by a regulatory agency of the sort 
that has existed in all states and has regulated 
transit when it was provided by private firms. Such 
an agency could set fares or other conditions of 
service such that a profit was impossible, and thus 
the existence of such an agency would act as a de
ter rent to private investment in transit. 

Second, the private transit firm does not face 
any transit competitors, in particular one that is 
subsidized. A subsidized competitor could easily set 
its fares or service levels so as to drive a private 
firm out of business. This situation was modeled 
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with an extension of the model presented earlier, 
and under almost all conditions an unsubsidized op
erator could be driven from the market (} ). 

Finally, there is only one transit operator in 
each market. Behavior and results for more than one 
operator could be quite different. The reason for 
assuming a single operator is that at present this 
is the general pattern. With this situation a 
profit-maximizing transit operator could be either 
the present transit authority or a new private firm~ 
Allowing more than one operator in a market may be 
desirable but was not analyzed here. 

co1opar i.son of E'.ares and service Charac.ter istics 

In this section the fare and level of service of
fered by the profitable bus operation are compared 
with those of typical u.s. transit systems. In the 
case of fare, comparison is done with reference to 
the major U.S. bus transit systems as well as one 
large commuter or regional rail service. The latter 
comparison was done because the average trip length 
considered is rather long compared to that for bus 
systems, but it is similar to the average for com
muter rail systems. In the comparison of level of 
service, vehicle frequency of the profitable bus 
service is compared with peak-period frequencies 
typically found on bus routes with the same passen
ger volume. 

Figure 6, taken from Morlok and Schueflan (_!!,pp. 
2-168), shows the average fare and trip length for 
Chicago Transit Authority (CTA), Massachusetts Bay 
Transportation Authority (MBTA), New York City Tran
sit Authority/Manhattan and Bronx Surface Transpor
tation Operating Aut hority (NYCTA/MABSTOA), South
eastern Pennsylvania Transportation Authority 
(SEPTA), and Washington Metropolitan Area Transit 
Authority (WMATA) systems and those for profitable 
bus operations for the year 1979. For the profitable 
bus op eration. the rang e of fares corresp onding to 
maximum profit, as well as the lowest fares in the 
profitable service-price region, are shown. These 
ranges apply to peak hourly travel volumes of 5,000 
and 2,000 persons per hour for the spectrum of the 
conditions described earlier. Lines Ll and L2 mark 
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the upper and lower bounds of fare per unit distance 
prevailing in the major u.s bus systems. It is clear 
that in the case of maximum-profit operation the 
fares per unit distance for profitable bus operation 
are well within the upper bound. As for the lower 
fare per unit distance (with positive profit) they 
are much less than even the lower bound of the ex
isting major U.S. bus systems. Of course, the total 
fare for the profitable bus service is considerably 
higher than that for the city bus services, reflect
ing in part the considerably longer trip length. 

Figure 7 shows the minimum fares with positive 
profit of the profitable bus service and commuter 
rail fares of SEPTA's Philadelphia Division (exclud
ing the state of Delaware) as of March 1982. The 
SEPTA fares were obtained by dividing the unlimited 
calendar monthly fare over 44 trips, assuming 22 
workdays in a month. It is clear that for both the 
5,000 and the 2,000 persons per hour cases, the min
imum fares are in most cases about the same as SEPTA 
fares. 

A final comparison focused on the quality of ser
vice, specifically frequency. In general, transit 
operators increase frequency with increasing passen
ger volume (above the peak-load point), so the rela
tionship between frequency and passenger volume for 
the maximum profit express bus service was compared 
to the relationship observed on the CTA bus routes 
[a regression equation, f = 4.10 + 0.013p, with f in 
buses per hr, pin passengers per hr (!,P•l6)]. The 
results of the comparison were that the maximum~ 
profit service frequency was greater fo r any given 
passenger volume of more than about 590 passengers 
per hour. In general, the trunk portion of radial 
transit routes would be expected to have a passenger 
volume greater than 590 persons per hour, so in gen
eral the profitable service would have a higher fre
quency than the usual public authority service. Fur
thermore, even the apparent superiority of the CTA 
service at low volumes should be considered in the 
light of the fact that the Chicago relationship was 

highly likely that if data were available for the 
peak hour alone, the profitable bus service would be 
superior in frequency even at low volumes. This is 
based on the general observation that virtually all 
large city radial transit routes have many standees 
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FIGURE 6 Comparison of fares in profitable service-price region with major U.S. bus 
system fares (in 1979 $) for various trip lengths (8). 
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FIGURE 7 Comparison of lowest fares in profitable service-price 
region with Philadelphia (SEPTA) regional rail fares (in 1982 $) 
for various trip lengths. 

at peak hours, whereas a profitable bus service is 
modeled to provide seats for all. 

Empiric al Validity 

An important question is naturally the empirical 
validity of these results, by which is meant the ex
tent to which real-world observations conform with 
(or vary from) the results. Such an analysis is nat
urally hampered by the very fact that led to the 
choice of the modeling approach in the first place, 
namely that virtually all providers of public tran
sit in the United States do not have as a primary 
goal the maximization of profit. However, there are 
a few instances of profitable transit in the United 
States, and some tests can be applied to conven
tional, unprofitable U.S. transit. 

The only large-scale example of profitable con
ventional bus transit identified in the literature 
appears to be the express bus services connecting 
the Manhattan business district with the residential 
boroughs of New York City. This type of service was 
introduced in 1967 by a private firm operating a 
route from Queens to Manhattan, under a franchise 
granted by the city's Board of Estimate, which con
trols rates, fares, and certain aspects of service 
quality (2). This initial route was a success in 
terms of passenger traffic and profit, and its suc
cess stimulated other private firms as well as the 
city-owned transit authority to seek approval for 
routes, which now number more than 50. Until re
cently those routes operated by private firms were 
provided without any form of subsidy; fares were in
creased to cover cost increases. These routes were 
surely profitable, for firms willingly entered the 
business and service was sustained. Moreover, de
tailed studies made by the city of New York of costs 
and revenues of selected express routes indicated 
profitability. 

These services fit the pattern of profitable ser
vice resulting from the preceding modeling analysis. 
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Almost all of the express routes serve person-trips 
from 12 to 18 miles (19 to 29 km) in length, and the 
fares are higher than traditional transit (typically 
two to three times the flat city transit fare). Ser
vice quality is very high compared to conventional 
transit; buses are usually of the suburban or inter
city design with high-backed seats and air-condi
tioning, and most operators provide seats for most 
if not all passengers. 

Although the services offered and fares charged 
are qualitatively as predicted by previous modeling 
work, the institutional structure is not ideal from 
the standpoint of a profit-maximizing operator. The 
Board of Estimate must approve any fare change, and 
in a period of rapid inflation refusal to grant in
creases could result in deficits. In addition, the 
city-owned transit authority provides regular lower 
quality transit service (rapid rail or bus) parallel 
to the express lines and could engage in predatory 
competition designed to drive the pr iv ate express 
bus lines out of business. But apparently many New 
York firms have been willing to take the associated 
risks. 

In recent years some minimal subsidy has been of
fered to private express bus operators, but the two 
largest private express bus operators have refused 
such subsidies, operate profitably, and pay the city 
a 4.5 percent gross receipts tax. Four other opera
tors are covered by state data for 1980. Of these, 
three had passenger revenue (before subsidy) exceed
ing costs, and the fourth had a deficit of less than 
10 percent of revenue before subsidy (9,pp.68-71). 
The profit or closeness to profit--despite direct 
competition from subsidized transit, offers of sub
sidy, fare regulation, and the gross receipts tax-
certainly does not contradict the results of the 
modeling. 

A few other instances of provision of medium
distance transit service (10-18 mile routes) by pri
vate firms exist in the United States, including 
service in the metropolitan areas of New York (from 
New Jersey), Hartford, Boston, Houston, and Los An
geles (l,10). Fares, routes, and in some cases 
schedules are regulated for all of these services. 
Thus management is not free to choose service and 
price to achieve a profit. That most operate at a 
deficit is not inconsistent with the previous analy
sis. 

Commuter bus clubs represent another relevant set 
of examples. Because these clubs are not for-hire 
carriers, fares and service are usually not regu
lated. Such clubs exist in many areas, but data are 
largely unavailable. However, the clubs must usually 
cover all costs from fares (generally monthly tick
ets). One club operates between Columbia, Maryland, 
and Washington, D.C., with about 600 passengers per 
day each way, at a fare of $2.55 for the approxi
mately 30-mile trip. In the Chicago area Spartan 
Services totaling about 75 buses each way serve 
suburb-to-CBD trips at about one-half the corre
sponding fares on the regional rail lines. Again 
these data are broadly consistent with the results 
of the present modeling. 

An interesting study was recently completed in 
the Los Angeles area of the degree to which some 
existing medium- to long-distance peak-period-only 
express bus services could be operated at a profit. 
Although all 13 regular-service routes now produce a 
deficit, six were estimated to be profitable under 
private operation because of lower cost alone, and 
an additional five were estimated to be profitable 
with fare increases of up to 53.0 percent (11,pp. 
28-31). The resulting service would be similar to 
that emerging from the modeling efforts. 

Finally, there exist a number of profitable tran
s it services abroad, and these have been reviewed 
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(ll) • Although they vary widely in service type, 
many of the profitable services, especially in 
higher income areas (relatively so, for developing 
nations), are of the high-quality and high-price 
type compared to other, transit service in the same 
area or nation. Again, this is broadly consistent 
with previous findings. 

To summarize this section, it must be reiterated, 
first, that in general private firms are prohibited 
from entering the transit field in most metropolitan 
areas of the United States and, second, that even if 
they did enter they would be subject to regulation 
of fares and service that could easily result in 
deficits or bankruptcy. Thus the fact that there are 
tew instances ot profitable privately provided tran
sit is to be expected. However, the service offered 
by the express bus operators in New York City and 
the results of the independent analyses of potential 
profitability of such services in Los Angeles do 
conform to the modeling results. 

CONCLUSIONS 

The first conclusion is that, in general, it appears 
to be possible to operate a workday peak-period-only 
bus service for medium to long trips (longer than 8 
miles) at a profit under a wide variety of condi
tions. With typical income distributions, this seems 
possible with a total corridor passenger volume of 
2,000 persons or more per hour and often is possible 
at much lower volumes depending on corridor road and 
traffic conditions. Furthermore, service can be made 
profitable by offering a price-service package any
where within a rather large range of fares and fre
quencies, indicating that it should be relatively 
easy to implement such a service even with imperfect 
knowledge of the demand function for transit. Such 
service would have fares comparable to those of com
muter railroads, graduated by distance. These fares 
would be considerably higher than typical flat in-
city tran~it fares but would be lc~Qr en a per mile 
basis. The frequency of buses would, in general, be 
high~r than that found on typical bus transit routes 
today, and all travelers could be provided with 
seats. Thus the level of service would generally be 
higher than that of typical city bus transit ser
vices except possibly at very low volumes. 

Some important limitations must also be pointed 
out. The analysis assumed that there is only one 
transit operator in each marketi that the operator 
faces no subsidized transit competition; and that 
the operator can choose service quality and fares 
freely, unrestricted by a regulatory body. The crea
tion of such conditions would require major changes 
in transit institutions. 

On the other hand, it is equally important to 
note that the present results may be far more con
servative than the discussion indicates, because 
costs typical of large regional public transit au
thorities were used. Recent research has revealed 
that small, competitive, private firms generally 
have lower costs--often 50 percent lower--than do 
public carriers (13). If such costs were used in
stead of those typical of public carriers, the range 
of profitability would certainly increase substan
tially. Finally, the minimum fares required for 
profits should be far less than those reported here. 
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