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Labor Costs 1n Urban Mass Transit: 

A Case for Regulatory Reform 

JOSEPH P. SCHWIETERMAN 

ABSTRACT 

When U.S. airlines, railroads, and motor carriers were deregulated, the incen
tives for organized labor in collective bargaining changed, causing more active 
participation in the containment of lahor costs. Industrywide improvements in 
labor utilization and productivity resulted and much of the subsequent savings 
passed directly to the consumer. In the transit industry, regulatory reform has 
been largely overlooked as a mechanism to facilitate progress in collective 
bargaining. However, a unique sequence of events in Chicago--the growth of 
private transit--provides a clear demonstration of the potential of the private 
sector in an environment free from regulatory entry barriers. State and local 
regulatory bodies have not enforced applicable transit regulation and have 
permitted the private entrepreneurs to enter into direct competition with pub
lic transit operators. The implications of regulatory reform for organized 
labor in the transit industry are explored, focusing on the situation in 
Chicago. A case study example is provided of how the removal of regulatory 
entry barriers can alter the incentives of the public transit operator's labor 
force. The impact of the new low-cost services on the elasticity of demand and 
ridership levels of the city's public transit services is measured, and how 
these changes might affect the position of the labor force at the bargaining 
table is debated. The findings have important implications for assessing the 
potential benefits of regulatory reform in the urban transit industry. 

The deregulation of u.s. airlines, railroads, and 
motor carriers has radically altered the course of 
collective bargaining in intercity transportation. 
Organized labor is participating more actively in 
the containment of operating costs, industrywide 
improvements in labor utilization are being made, 
and unions are relying less heavily on the strike
threat system to help settle contract disputes. 

In the transit industry, regulatory reform has 
received little consideration as a mechanism to 
facilitate progress in collective bargaining. Re
search in this area has not adequately addressed the 
implications of regulation on the incentives of 
management and organized labor at the bargaining 
table. Many studies enthusiastically call for "in
novation" or "cooperation" between labor and manage
ment in containing labor costs but few consider the 
potential contributions of an open, deregulated 
environment in achieving these objectives. 

The implications of regulatory reform for collec
tive bargaining in the transit industry are ex
plored. Previous research that provides an effective 
outline of transit deregulation (1,2) is expanded by 
considering the issue from a mor; quantitative per
spective. This analytical approach incorporates 
important economic variables that other studies, 
because of their qualitative orientation, have heen 
unable to consider. 

The organization of the paper is as follows. 
First, an overview of labor costs in the transporta
tion industry is presented to provide the reader 
with an appreciation of the problem of rising labor 
costs under regulation. Evidence is cited to show 
how deregulation is fostering improvement in per
unit labor costs in air, rail, and motor carrier 
transportation. In the second section the issue of 
whether similar benefits could be realized through 
deregulation of the transit industry is explored. A 

case study of the emergence of low-cost private 
transit operators in the Chicago metropolitan area 
is presented to illustrate the extent to which the 
removal of regulatory entry barriers can alter the 
incentives of the public transit operator's labor 
force. By measuring the impact of the new entrants 
on the elasticity of demand and ridership levels of 
the Regional Transportation Authority (RTA), the 
city's public operator, an analysis is made of how 
these changes might facilitate progress in future 
transit collective bargaining. 

OVERVIEW OF LABOR COSTS 

Efforts to contain labor costs in the regulated 
transit industry have met with limited success. 
Despite continual attempts by public agencies to 
step up labor negotiations and rectify the adverse 
relationship between labor and management, labor 
costs continue to rise. The wages of municipal tran
sit workers rose by 70 percent between 1950 and 
1978, after adjustment for inflation (3), and many 
of the most extreme examples of feitherbedding, 
which have long disappeared from other sectors of 
the transportation industry, remain intact in the 
u.s. transit indu s try. The dramatic rise in labor 
costs in proportion to other factor costs is shown 
in Figure 1. Wages, benefits, and salaries account 
for 50 percent of constant-dollar cost escalation in 
the industry since 1964, and they have risen 30 
percent faster than the consumer price index (CPI) 
in the past 20 years (!). 

Since 1973, l~hnr ~osts have risen at almost 
twice the rate of transit supplies and materials, 
and public workers now earn over 30 percent more 
than their private-sector counterparts (!). Much of 
this increase is attributable to the steady decline 
in worker productivity that has occurred despite the 
introduction of labor-saving technology (2_). 
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FIGURE 1 Trends in public transit costs (4). 

To blame rising transit labor costs on the in
tentions of organized labor is to miss the central 
question (6). Why are labor's demands satisfied so 
much more -in the transit industry than in other 
industries? As suggested in the following sections, 
the experience of related industries indicates that 
the incentives and constraints of regulation are an 
important part of the answer. 

The Airline lndustry 

Consider briefly the effects of regulatory reform on 
lahor costs in domestic air travel. Bct~ccn 1955 nna 
1975, labor costs in the airline industry rose in 
manner similar to that in the transit industry, with 
employee compensation rising from 138 percent to 161 
percent of the average for American industrial 
firms. Salaries of in-flight personnel, such as 
pilots, mechanics, and flight attendants, rose at an 
even faster rate for most firms (4). 

The Airline Deregulation Act of 1978 has brought 
a steady reversal of this trend. In the 5 years 
following its enactment, the competitive environment 
led to a decline in labor compensation rates for the 
industry from 161 percent of the all-industry aver
age in 1978 to 158 percent in 1982 (4). These reduc
t ions have come in the form of salary "givebacks, n 

work rule changes, and more efficient labor utiliza
tion proocdurcn. Eight of th@ 11 largest airlines 
have successfully negotiated dual wage scales for 
in-flight personnel that allow compensation rates 
for new hires to more closely reflect their free
market value (2). Similar arrangements are rapidly 
being negotiated for pilots and mechanics of even 
the most profitable carriers. 

Roland Wilder, Airline Officer of the Teamsters 
Union, summarized the impact of the Airline Deregu
lation Act on organized labor: "Economic pressures 
forced the unions to shift their principal focus to 
job security and retention. At the same time, air
lines became far more conscious of controlling their 
labor costs as a means of countering the inroads of 
new, low-cost airlines." As long as a new entrant 
can "pressure existing carriers into reducing their 
own labor costs to be competitive, unions will con
tinue to hear management requests for cost reduc
t ions" (2), 

---
.. ... -
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The Motor Carrier Industry 

Deregulation has had similar effects on the union
ized labor sector of the motor carrier industry. In 
an Iowa State University study of regulatory effects 
in the industry [8), it is concluded that regulation 
encouraged motor carriers to operate with less-than
optimal cost structures, route structures, and labor 
agreements. Within the 3 years following passage of 
the Motor Carrier Act of 1980, competitive pressure 
led to a decline in motor carrier industry wages from 
119 to 114 percent of industry averages, and four of 
t:he fivt:t- l~_rgest firms ha,.7e r.egotiated work rule 
changes to substantially improve worker productivity 
(j.). The influential Teamsters Union agreed to allow 
over-the-road drivers to make local deliveries, which 
significantly improved labor utilization on smaller 
shipments. Other studies provide similar findings 
and suggest that because of the rapid expansion of 
the nonunionized sector of the industry, the fore
going estimates probably understate the actual impact 
of deregulation on unit labor costs (2). 

The Railroad Industry 

Railroads and transit operators have historically 
been governed by similar work rules and operating 
procedures and often by the same labor organiza
lluns. The protection of the !{ail road Labor Act ot 
1928 has led to compensation rates among the highest 
in all of industry. Railroad employees earned 20 
percent more than their counterparts in comparable 
industries in 1955 and 61 percent more in 1980 (4). 
Other surveys report even greater wage and sai.i:ry 
increases (}) • 

The effects of the Staggers Railroad Act in 1980 
illustrate vividly the potential benefits of regula
tory reform on collective bargaining. The liberal
ized branch-line procedures under the act, for exam
ple, provide organized labor with greater incentive 
to allow less restrictive operating procedures on 
marginal routes. This act enabled Consolidated Rail 
Corporation (Conrail), Milwaukee Road, and Chicago 
and Northwestern to negotiate union provisions to 
reduce labor costs on branch lines by using smaller 
crews and less rigid scheduling rules (..!..Q.). Rail
roads are also reducing labor costs by negotiating 

.. .. -
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productivity improvements and wage givebacks. The 
Illinois Central Gulf, Delaware and Hudson, Conrail, 
and Milwaukee Road have secured provisions that are 
expected to save millions annually through reduced 
crew requirements on express freight services. Sev
eral major western railroads have negotiated special 
crew arrangements for intramodal services. U.S. 
Class I railroads have reduced labor expenses per 
employee from 161 percent of the industry average in 
1980 to 159 percent in 1982 (!), and these arrange
ments have led some observers to anticipate a drop 
to less than 145 percent by 1986 (l.Q_). 

The dramatic progress in collective bargaining 
that deregulation has sparked in the 10 largest U.S. 
air, motor carrier, and rail operators is summarized 
in Table 1 (4,10,111 miscellaneous annual reports of 
airline, moto;- carrier, and railroad operations, 

TABLE 1 Trends in Transportation Industry Collective Bargaining 
Since Deregulation ( 4, 10, 11) 

Trend 

Airline Industry 

Reduced salaries and wages for existing employees 
Reduced salaries and wages for new hires 
Increased on-duty time for flight attendants 
Changes in overtime pay provisions 
Reduced fringe benefits and retirement compensation 

Railroad Industry 

Elimination of locomotive crew member on certain services 
Elimination of caboose or conductor on certain services 
Special branch-line labor arrangements 
Reduced applicability of overtime compensation 
Elimination of 100-mile day 
Wage and salary freezes 
Wage and salary givebacks 

Motor Carrier Industry 

Increased flexibility in scheduling and routings 
Wage and salary freezes 
Reduced fringe benefits 
Provisions for increased worker productivity through 

elimination of certain work rules 
Lower salaries to new hires 

No. of Firms" 

4 
6 
5 
4 
4 

3 
2 
4 
3 
3 
3 
2 

3 
2 
4 

3 
2 

Note: Data also from miscellaneous annual reports of airline, motor carrier, and railroad 
operations, 1980-1983. 
8Ten largest firms in each sector. 

1980-1983). Regulatory reform has affected the three 
modes in vastly different ways, but the result has 
been a reduction in labor costs to a level more 
closely paralleling those in other industries. The 
success in these industries highlights the need to 
consider regulatory reform for the transit industry. 
The following section, by focusing on the elimina
tion of regulatory entry barriers in Chicago's tran
sit system, provides insight into this important 
issue. 

A CASE STUOY OF CHICAGO'S EMERGING PRIVATE TRANSIT 
OPERATORS 

The effects of Chicago's new transit entrants on the 
incentives of the public transit operators' labor 
force are evaluated in this section. A graphical 
model is constructed to illustrate the shift in 
demand brought about by these new private operators 
and how this shift affects the consequences of 
various labor union positions at the bargaining 
table. Hypothetical bargaining scenarios are con-

3 

sidered to show how this competitive environment 
might alter the course of future labor negotiations. 

Chicago's private transit operators initiated 
service following a government-mandated fare in
crease of nearly 100 percent on publicly operated 
RTA rail services in 1981. Many questioned the need 
for such a dramatic fare increase, but few antici
pated the rapid shift in market share that was to 
follow. Within weeks a fleet of more than 100 pri
vately operated buses--nicknamed "subscription 
buses"--was in service to more than two dozen 
suburban communities. The private buses currently 
handle more than 5,000 passengers daily, mostly from 
lower-income groups, and have captured a market 
share of 30 percent or more from many suburbs (12). 
Able to provide service for as little as 4. 3 c;;;-ts 
per passenger mile--a full 7.3 cents below com
parable RTA rail costs--the buses save many con
sumers more than $100 per month in transit expenses. 

The great dependence of lower-income groups im
mediately led to a favorable public opinion of the 
private services and placed substantial pressure on 
regulatory bodies not to enforce applicable regula
tion under the Illinois Public Utilities Act. Many 
operators claim that compliance with such regulation 
would force discontinuance of the services and 
create financial hardship for those unable to afford 
RTA services. 

The service hardest hit by these private opera
tors is the Illinois Central Gulf (ICG) electrified 
commuter line operated by the RTA. The ICG corridor, 
linking the central business district with the city's 
southern suburbs, is the principal focus of this case 
study because it has experienced more than 60 percent 
of the total ridership loss. 

As the marketplace became more competitive, de
mand shifted to the less expensive form of transit 
and has placed strong pressure on the RTA to better 
control wage and salary expense. In addition, be
cause government subsidies do not fully cover public 
transit expenses, the RTA is forced to consider 
productivity improvements as a cost-cutting measure. 
The significance of each of these four factors in 
collective bargaining (demand shifts, labor costs, 
subsidization, and productivity improvements) is 
discussed in detail in the following sections. 

Shifts in Demand 

By providing consumers with a low-cost transit 
alternative, the emergence of privately operated bus 
services has increased the elasticity of demand for 
public transit services. The magnitude of the demand 
changes is difficult to measure, but a general esti
mate can be made by evaluating how marginal changes 
in RTA fares have affected its market share. (Analy
sis of the shift in demand for the public transit 
operator is conducted under the assumption that the 
only change occurring, and being evaluated, is the 
introduction of private-sector transit service.) 

The RTA' s average fare in the ICG corridor in 
December 1979, for example, was $1.17 (measured in 
constant 1982 dollars), At this fare, there was no 
ridership on private buses. When the average fare 
was increased to $1.41 in February 1981, private 
entrepreneurs entered the market and captured a 
market share of 400,000 passengers per year. The 
dramatic fare increase in July 1981 brought the 
average fare to $2.30, and 1,400,000 passengers rode 
the private buses. Inflation brought down the real 
cost of RTA fares in October 1983 and January 1984 
to $2.15 and $2.08, respectively. The result was a 
successive decline in subscription bus ridership 
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FIGURE 2 Effects of competition on the demand for ICG commuter rail service. 

( 11). By using these estimates and a simple regres
sion analysis technique, a demand curve for RTA rail 
s e rvice can be constructed and the shift in demand 
brought about by low-cost private competitors esti
ma t ed . 

In Figure 2, the horizontal distance between the 
two curves can be interpreted as the annual rider
s hip o n subscription buses at a given price level. 
In the fall of 1982, for example, the average rail 
fare was $2.20, resulting in the use of private bus 
services in the corridor (45 buses in each direction 
daily) by about 1 million passengers. 

The new curve has a more elastic slope i competi
tion has magnified the consequences of fare in
creases on ridership. Because the slope of this 
curve determines the ability of the RTA to pass cost 
increases on to the consumer, it will be shown to 
greatly affect the incentives of the operator to 
r.ont.r1in r.osts . 

Rising Labor Costs 

Since 1981, more than 66 percent of the ICG cor
ridor's real escalation in cost has come in the form 
of labor expense. A survey of the expense account 
reported in the R-1 Report to the Interstate Com
merce Commission (13) reveals that nearly 70 percent 
of the constant-dollar cost escalation is due to 
increased staff size, salaries, wages, benefits, and 
other emplo yee-rela ted costs. Some of the most sig
nificant cost i ncreases in recent years, for exam
ple, have been incurred in the following areas: 

1. Train crews, 
2. Swit<.:b crews, 

$4 

"' "' \.J z $3 "' 
"mpio 

3. Engine crews, 
4. Clerical and accounting, 
S. Train operations administration, 
6. Operations control, 
7. Car maintenance administration, and 
8. Fringe benefits. 

Only about 30 percent of the real cost 
be attributed to increased material 
expenses (electric power, supplies, 
mainte nance, etc.). 

increases can 
and capital 
right-of-way 

The e ffects o f this r apid rise in labor costs on 
the RTA' s ability to provide cost-effective service 
can be best shown graphically. By using a cost model 
developed by Simpson and Curtin (11) for the RTA 
system and official cost data published in the R-1 
Report, an approximation of the slope of the car
rier's long-run average cost curve can be calculated 
to ill~~t~~t~ the effects of r is ii-Jg .1.duu1. ~x~ense. 
[A more detailed description of the estimation pro
cess is presented elsewhere (11) .] 

Figure 3 shows how rising labor costs ( in con
stant 1982 dollars) have shifted the carrier's aver
age cost curve between 1976 and 1982 (11). This 
shift is divided into two components, employee-re
lated cost escalation and non-employee-related cost 
escalation, which make up the supply curve of the 
public transit operator. This curve plays an im
portant role in this analysis by indicating the 
level of service that the transit operator can pro
vide with a given opera ting budget. If, for example, 
r 1sing labor costs lead to a situation in which 
total costs exceed total revenues, the curve shows 
the amount of service that must he eJ iminated to 
rectify this shortfall. 

aver a 

"' "' < 

Yee related 
cosr escalation 

ge co,, 1982 

0.. 

"' "' $2 0.. 

.... 
"' 0 
u 

$1 

averag 

10,000,000 l S,000 .000 

e co,, 1976 

20,000.000 

ANNUAL 
PASSENGERS• 

·sased on level of service ICG must provide to retain its cu rrent system load factor; 1,000,000 
passengers represent approximately 700, 000 annual train miles of service. 

FIGURE 3 Cost escalation in the ICG Corridor (11) . 
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Subsidization Arrangements 

A third factor that must be considered is subsidiza
tion. The degree to which this shift in demand af
fects the incentive structure for public transit 
employees depends on how the government's position 
toward increased subsidies is perceived. If, for 
example, it is believed that public institutions 
will systematically bail public transit out of 
financial hardship with larger subsidies, the pre
sence of private competition obviously will not 
provide much incentive for cost containment. On the 
other hand, if it is perceived that the public sec
tor is unwilling to increase subsidies, competition 
from the private sector will serve as a stimulus for 
reform in collective bargaining. In the latter case, 
cost escalation necessitates fare increases, service 
cutbacks, furloughs, reduced hiring, and other ac
tions contrary to the interests of labor. 

The following four scenarios depict likely real
world subsidization arrangements: 

• Scenario 1: The public sector will effec
tively bail out the operator by financing 80 percent 
of the real cost increase. The remaining 20 percent 
will be financed through higher fares and service 
cutbacks. 

• Scenario 2: The public sector will be willing 
to increase subsidies at 50 percent of the rate at 
which costs escalate. The remaining 50 percent must 
be financed through higher fares and service cut
backs. 

• Scenario 3: The public sector will be unwill
ing to increase subsidies because of cost escalation. 

• Scenario 4: The public sector will subsidize 
the operator only to the extent that the operator 
covers at least 60 percent of its costs. Deficits 
above this amount must be financed through higher 
fares and service cutbacks. 

There is a whole assortment of other conceivable 
deficit-reimbursement scenarios, but these four are 
sufficient for illustrative purposes. On the basis 
of these scenarios, the average cost curve shown in 
Figure 3, and the demand information shown in Figure 
2, the following discussion illustrates how the 
removal of regulatory entry barriers is likely to 
alter the collective bargaining process. 

Consider a case in which organized labor seeks a 
15 percent across-the-board increase in wages 
through collective bargaining. This shifts the aver
age cost of transit upward and increases the dis-
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crepancy between the amount consumers are willing to 
pay (shown in the demand curve) and the cost of 
providing service (shown in the average cost curve). 
The situation (simplified for illustrative purposes) 
is graphically shown in Figure 4. How must the RTA 
respond to this upward shift in cost to remain 
financially viable? This depends on which deficit
reimbursement scenario is considered. 

Consider Scenario 2, a situation in which the 
public sector is willing to increase subsidies at 
only half the rate of the cost escalation (roughly 
$2 million per year). The remaining half would 
necessarily be financed through fare increases and 
service cutbacks. Assume that the RTA selects a 
combination of fare increases and service cutbacks 
that keeps load factors roughly the same (i.e., it 
will not select an alternative that leads to more or 
less crowding on its trains). 

If the RTA is protected from competition through 
regulation, the supply and demand information shown 
in Figure 4 indicates that the authority could cover 
costs by raising the average fare $0.36 to $2.46 and 
reducing service by roughly 40,000 train miles per 
year. This would result in the elimination of ap
proximately four trains daily and the furlough of 
roughly 24 employees (11). With a total work force 
of 700, it is not difficult to see that such a small 
cutback would probably not induce organized labor to 
reconsider its request for a wage increase. The 
benefits of a 15 percent wage increase to the labor 
force appear to far outweigh the loss in job 
security. 

It might be argued that the foregoing estimates 
overstate the need for service cuts because the 
public transit operator could choose simply to raise 
fares more dramatically rather than reduce service. 
This is plausible, but it overlooks the fact that 
price increases greatly supress ridership and 
quickly render major fare increases an unattractive 
alternative i with high elasticities of demand, ser
vice cuts are an essential component of any deficit
reduction plan. 

In an environment free from regulatory entry 
barriers and open to private transit operators, the 
consequences of a wage increase are much more 
dramatic. Under the same deficit-reimbursement 
scenario, a 15 percent increase in wages (because of 
the higher elasticity of demand) requires the cur
tailment of 110,000 train miles of service per year 
(roughly 10 trains) and raising fares from an aver
age of $2.10 to $2.45 per passenger. This would 
result in a ridership loss of approximately 1.6 
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FIGURE 4 Effects of 15 percent increase in union wages (11). 
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million passengers per year and the furlough of 60 
employees, 2. 5 times as many as if regulation in
hibited private operators from serving the market. 
With a reduced ability for management to raise fares 
to cover the cost increase, it is easily seen how 
the removal of entry barriers might influence the 
behavior of organized labor at the bargaining table. 

The results are much the same under each of the 
four hypothetical subsidization scenarios (Table 2). 
Note that even when the public sector is willing to 
effectively bail out the carrier by financing 80 
percent of the increase in cost (Scenario 1), the 
new entrants will have a measurable effect on the 
need for employee furloughs. The 15 percent wage 
increase would require the furlough of 24 employees 
under competition compared with 12 under a regulated 
monopoly. 

In the most dramatic case--Scenario 4--competi
tion increases sixfold the need for furloughs fol
lowing the wage hike. Organized labor would have a 
strong incentive to reconsider its request for the 
wage increase in such a situation. A similar con
clusion can be drawn in Scenario 3. 

The union, of course, is not likely to have this 
type of detailed information on the consequences of 
their wage increase request. There is little ques
tion, however, that this threat of job loss will 
exert a powerful, persuasive pressure for organized 
labor to moderate their demands at the bargaining 
table. 

Productivity Improvements 

The removal of entry barriers for private com
petitors has created an incentive for public transit 
unions to agree to eliminate certain work rules that 
inhibit efficiency. A good example is the issue of 
split shifts. In Chicago's RTA system, unions have 
historically opposed efforts to employ labor on 
split shifts. However, management has sought split 
shi£Ls to handle the highly peaked demand condicions 
that occur during the morning and evening rush hours 
more effectively. These conditions make it possible 
to schedule many train crews for only one inbound 
trip (during the morning rush hour) and one outbound 
trip (during the evening rush hour). Because the 
total work day often exceeds 8 hr, substantial over-

TABLE 2 Effects of 15 Percent Real Increase in Wages on Job 
Security (11) 

Necessary Service Approximate 
Cutbacks (daily No. of 

Condition New Fare($) round trips) Jobs Lost 

Scenano 1 

Monopoly 2.40 1 12 
With competition 2.40 2 24 

Scenario 2 

Monopoly 2.46 2 24 
With competition 2.45 5 60 

Scenario 3 

Monopoly 2.45 3 36 
With competition 2.50 6 72 

Scenario 4 

Monopoly 2.40 12 
With competition 2.70 84 

Note: Scenario 1 = the pubJic sector is willing to subsidize 80 percent of the cost in• 
crease; Scenario 2 = the public sector is willing to subsidize 50 percent of the cost in• 
crease; Scenario 3 = the pubJic sector is unwilling to increase subsidies; Scenario 4 = 
the public sector requires the RTA to cover 60 percent or Hs costs. 
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time pay often must be given to these employees even 
though their total time on board the train may not 
exceed 2.5 hr per day. 

Consider a situation in which management attempts 
to offset a 5 percent general rise in operating cost 
by utilizing labor on split shifts. Assume that only 
those train crews with more than 5 hr idle time at 
midday are subject to the change (about 30 percent) 
and that such a measure could reduce the costs of 
these crews by 2 5 percent ( roughly equal to the 
amount of overtime pay that they are currently 
receiving). The public sector is assumed to be will
ing to finance only half of the increase in deficits 
through increased subsidies (Scenario 2). 

If the public transit operator is protected from 
competition and there are no provisions to allow 
split shifts, the supply and demand information 
presented earlier indicates that the public transit 
operator would be required to raise fares $0. 32 to 
an average of $2.42 per passenger and reduce 35,000 
train miles of service per year to remain operative. 
If the carrier is able to secure provisions to uti
lize labor on split shifts, these figures drop to 
$2.39 and 18,000 train miles per year. In a regu
lated environment, a split-shift provision would 
essentially create about 10 jobs by enabling 12,000 
train miles of service to remain operative (!1.). 
This is not likely to provide a great deal of in
centive for a work force of 700 employees to agree 
to the change. One might expect that, to the union, 
the costs of split shifts in this situation would 
outweigh the resulting benefits of increased job 
security. 

When regulatory barriers are removed and private 
operators are permitted to enter the market, the 
elasticity of demand and the benefits of split 
shifts are intensified. Without a split-shift 
clause, the public carrier would be forced to 
respond to the same 5 percent general rise in costs 
by raising fares to $2. 40 and reducing 85,000 train 
miles of service. A split-shift agreement in this 
situation would reduce the necessary price increase 
to $0.10 to $2.32 and service curtailments to 31,000 
train miles. It would, in essence, create about 30 
jobs by preventing the elimination of 54,000 annual 
train miles of service. The benefits to the work 
force by allowing split shifts are more than doubled 
in a marketplace free from regulatory entry bar
riers. This relationship becomes apparent by in
specting the slope of the supply and demand curves 
described earlier [a more detailed explanation of 
the mathematical derivation of the foregoing esti
mates has been given by Schwieterman (11)]. Again, 
it is management IS inability tO paSS 00 COSt in
CreaSeS to the consumer that causes this dramatic 
change. 

The important conclusion that can be drawn is 
that the private sector has created a powerful 
stimulus for the labor force to cooperate in efforts 
to revise work rules that hamper productivity in 
addition to reducing upward wage pressure. Subsidi
zation arrangements, of course, will play an im
portant role in the costs and benefits resisting 
work-rule reform. The data in Table 3 demonstrate 
that even under relatively generous subsidization 
arrangements the presence of the private sector 
greatly intensifies the consequences of such re
sistance. 

If the public sector is willing to finance as 
much as 80 percent of the increase in cost, for 
example, the benefits to the union from split shifts 
are increased more than 50 percent in a competitive 
environment. When the public sector is less willing 
to finance cost escalation, the presence of private
sector operators magnifies the benefits of a split-
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TABLE 3 Effects of Revision in Work Rules to Allow Split 
Shifts (11) 

Condition 

Scenario I 

Mo nopoly 
With competition 

Scenario 2 

Monopoly 
With competition 

Scenario 3 

Monopoly 
With competition 

Scenario 4 

Monopoly 
With competition 

Necessary Service Cutbacks (daily 
round trips) 

Without With 
Ptovisions Provisions 
for Split Shifts for Split Shifts 

I 0 
2 I 

2 I 
4 2 

3 2 
5 2 

2 I 
5 2 

Approximate 
No. of Jobs 
Retained 

8 
12 

10 
30 

12 
36 

10 
40 

Note: Scenario l = the publk u1c1or IJ wi1ling to 1ubsldh,t! 80 percent of the <'OS t in
crease; Sccnnrlo 2 = the public sec lor 11 wi1Hng to ,ub:dd l1.o so ptrtcnt of the co,1 in
crease; St:cnar.to 3 = the pub He l$ rnHvi11ing to increase .i ub1idies; $(.'.tu1ario 4 = lhe 
public sector requires the RTA to cover 60 percent of its costs. 

shift agreement by as much as 400 percent (Scenario 
4). Thus, the benefits of regulatory reform are not 
likely to be undermined by an overly generous public 
sector. 

CONCLUSION 

A case study of Chicago's emerging private-sector 
public transit operators demonstrates that the 
elimination of regulatory entry barriers in the 
transit industry could greatly facilitate progress 
in the collective bargaining process. Many of the 
same benefits that deregulation has brought forth in 
air, rail, and motor carrier collective bargaining 
might also be realized in a deregulated transit 
marketplace. 

The model used in this analysis, though a simpli
fication of the incentives and constraints of labor 
negotiations, illustrates the general consequences 
of deregulation for organized labor at the bargain
ing table. The failure of labor to participate more 
actively in efforts to contain spiralling labor 
costs can seriously reduce job security, even when 
the public sector fosters such escalation with 
generous subsidization arrangements. 

An important conclusion is that some of the same 
market forces that have led to beneficial change in 
other sectors of the deregulated transportation 
industry also apply to the transit sector. The 
elimination of regulatory barriers in Chicago's ICG 
Corridor has exerted a subtle, persuasive pressure 
on the public transit system's labor force to help 
contain costs. It encourages the following types of 
changes: 

1. Reductions in on-board crew requirements; 
2. Provisions for split shifts; 
3. Elimination of the 100-mile work day, 
4. Revisions in existing work rules that pro

hibit train crews from engaging in certain switching 
and yard work; 

s. Restraints on salaries, wages, and benefits 
in collective bargaining; and 

6. General productivity improvement. 
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Because this paper provides only one case-study 
example, it cannot be concluded that regulatory 
reform will foster similar developments in other 
cities. But the analytical process set forth in this 
study may serve as a useful guideline for additional 
research. The model is useful in considering some of 
the important economic variables that cannot be ade
quately addressed in a more qualitative approach. 

The goal of this paper has been to focus atten
tion on these long-overlooked consequences of regu
lation in the transit industry; its conclusions are 
not intended to suggest that regulatory reform will 
provide a clear-cut solution to the problem of labor 
cost escalation. Although the factors that affect 
labor costs are many, complex, and deeply rooted, 
the elimination of regulatory barriers to entry is 
likely to provide a step in the right direction. 

Unlike other labor cost containment programs, 
which all too often treat only the symptoms of the 
problem, incceased competition addre sses the problem 
itself by systematically altering the incentives 
that govern the behavior of management and organized 
labor in the transit industry. Through the use of 
proven market mech;misms , it bypasses bureaucratic 
and poli tical i nefficiencies that have inhibited 
collective bargaining in the past. 
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Subsidies, Political Control, and Costs of 

K. J. BUTTON 

ABSTRACT 

In this paper the impact of three aspects of public policy--levels of subsidy, 
objectives of controlling political authority, and central government's deci
sions regarding the appropriate scale of local operating units--on the costs of 
providing urban bus service in the United Kingdom is examined. A cross section 
of operations is surveyed by using standard econometric procedures and data for 
the financial year 1979-1980. Several alternative specifications are employed 
to test the sensitivity of the analysis to the implicit underlying economic 
assumptions of different model frameworks, and a wide variety of variahles is 
incorporated to normalize across operations. The general conclusions are that 
public policies of the kind examined do, to d i f f ering degrees, exert an in
fluence over the costs of public bus service provision. 

Urban bus transit subsidies have risen substantially 
in recent years. In most countries the rise has been 
both in absolute terms and as a proportion of over
all transit operating costs. The extent of the rise 
has varied enormously across countries. Countries 
such as the United States and France have tried to 
restrain far e i nc reases below their pr evail ing 
levels of inflation with t he c onsequential upward 
drift in subs idy support. A few count r ies , s uch as 
the United Kingdom, have increased subsidies in real 
terms, because the absolute costs of bus operations 
have risen faster than the average cost index, but 
because of government policy, which caused fares to 
increase broadly in line with the rate of inf lati on, 
subsidies as a proportion of costs have not r isen so 
dramatically (ll. 

One of the main difficulties with providing urban 
public transit, and a major contributor to the re
cent rapid rise in costs, is the inherently tech
nolog i cally unprogressive nature of t he industry 
(2). Es sentially , there is only l imited s cope for 
al t ering t he method o f s upplying a servi c e by sub
stituting c heaper i nputs in p l ace of othei: inputs 
where costs change . The particular problem has been 
that labor costs have tended to rise more rapidly 
than the costs of other inputs in a situation where 
manpower is a major componPnt nf the production 
process. The scope for replacing labor by other 
factors of production is limited. 

Equally, on the revenue side, the changing com
position of urban areas in which there is a gradual 
outflow of residents from the core, or inner city, 
has meant that for social and land use planning 
reasons many urban authorities have been reluctant 
to initiate a fare increase (even to cover the 
rising costs of supply in most countries other than 
the United Kingdom). This has been coupled with the 
use of public transpor.t policy as an instrument of 
t r affic managementi it has been seen (at least by 
its advocates ) a s a second-best strat egy for at
tracting potential mot ori sts away f rom private a uto
mobiles, especially at peak commuting times . 

Although these t ypes of ~itua tions have s omethi ng 
of a univers a l nature, the ac tual con t rol a nd regu
lation of urban bus transit a nd ·t he nua nces of s ub
sidy policy tend to be specific to individual coun-

tries . The central government in the United Kingdom, 
for example, has tended to exercise much stronger 
contr.ols over subsidy policies at the local urban 
level than has been the experience of the United 
States, at least until recently. 

In the U,K, Transport Supplementary Grant system, 
although local governments are g ive n a high degree 
of flex i bility in the way they use centrally allo
cated funds, the system still permits the national 
government to monitor and regulate expenditure at 
the urban level. Indeed, in th"' P"'"t f1_1nas ha,!e been 
withheld when a me t ropol i tan a rea attempt ed to i n
dulge i n what the centra l gover nmen t deemed a pol i c y 
of excessive bus serv i ce s ubs i dization. The s ystem 
of cash/limits and more recently rate capping also 
provides control over, respectively, the expendi
tures of local government from the general support 
grants from the exchequer and the extent to which 
local property taxation may be increased. The legis
lation or the late 1960s [most notably the 1968 
Transport Act and the 1969 Transport (London) Act) 
and the early 1970s (especially the 1972 Local 
Government Act) provides a framework of check s and 
balances that has been used, on occasion, by local 
groups to limit urban authorities' expenditures on 
bus provisi on, for exampl e , the legal rejection of 
the "Fare11 !."a i r" t tau;,lt subsidy scheme proposed by 
the Greater London Counc il in 1982. 

Despite the fact that by international standards 
the level of subsidies e njoyed by urban bus opera
tions in the United Ki ngdom is compara tively low 
(Table 1), there is still a growing concern about 
both their efficiency and their long-term funding. 
The concern may be specifically attributed to a 
number of factors. First, the absolute level of 
subsi dies is seen as hi gh by the c entral government, 
especially in the context of the ove ra l l macroeco
nomic philosophy of the Conservative administration 
with its focus on low public borrowing and taxation. 
Second, although there are central controls on local 
expenditure, there is still concern about their ef
fectiveness. The debate is partly political, because 
many urban areas are controlled by Labour local 
governments, but it also proves to be much wider 
than a simple concern over transport subsidies, em
bracing an entire range of issues surrounding local 
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TABLE 1 International Comparison of Levels of 
Urban Transport Subsidy for 1977 (3) 

Country 

Australia 
Canada 
France 
Netherlands 
Sweden 
United Kingdom 
United States 

~Population < 400,000. 
Population> 400,000. 

Subsidy(% of costs) 

Small Towns' 

48 
37 
26 
57 
25 
14 
24 

Large Townsb 

29 
26 
55 
67 
41 
21 
26 

autonomy and accountability. Transport is, given the 
powers vested in local authorities, a not insignifi
cant component in these controversies. 

The most important practical manifestion of 
future change here is likely to be the reformation 
of the metropolitan tier of local government in the 
major conurbations (and, in the longer term, the 
possible removal of the higher tier). There is thus 
likely to be a need to redefine responsibilities for 
urban transport finance. Finally, there is a growing 
interest in the overall efficiency of the urban 
transport system and, in particular, whether sub
sidies may result in reduced efficiency (which 
usually involves arguments couched in terms of X
efficiency as well as allocative efficiency). The 
question of privatization of certain urban rail 
services and of profitable, nationally owned inter
urban bus operations has led to considerc.tion of 
possible extensions to the urban bus sector. Reports 
by the Monopolies and Mergers Commission (!) and the 
House of Commons Select Committee on Transport (_'.?_) 
have also highlighted broader matters of efficiency. 
The culmination of these debates was the publication 
in 1984 of the white paper Buses (~), which set out 
official proposals to initiate franchise bidding for 
many urban routes with free market conditions pre
vailing over much of the system. 

The aim of this paper is to examine some of the 
more objective elements of these debates and to 
introduce a degree of quantification into what has 
often been essentially a qualitative series of argu
ments, In particular, the impact of subsidies and 
the attitudes of the local authority on the costs of 
providing urban bus services are examined. 

There is mounting (although not yet conclusive) 
evidence from U.S. econometric studies that sub
sidies do ultimately lead (other things being equal) 
to higher costs of service provision (l-ll), whereas 
cost savings may well come from leaving the supply 
of urban bus service to private companies (l,~,g, 
l_l), Statistical analysis along these lines is 
generally lacking in the United Kingdom, in part 
because of inadequacies in both the coverage and 
reliability of data but also because, given the 
comparatively recent upsurge in concern over the 
levels of subsidy, more attention has been paid to 
devising methods of subsidy allocation. 

Three specific (although interrelated) questions 
are addressed. First, is there any evidence that 
U,K, areas adopting high subsidy policies have ex
perienced higher levels of cost than other areas? 
Second, does the political composition of the con
trolling authority (which, one assumes, reflects 
priorities and objectives) influence the costs of 
bus transit supply? Finally, is there any evidence 
to suggest, from the point of view of cost minimiza
tion, that the existing size of bus operations is 
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optimal or should policies be adopted for their 
reorganization? 

APPROACH 

The econometric analysis required to answer ques
tions of the foregoing type necessitates the speci
fication of an appropriate cost function and its 
subsequent estimation, A number of fairly sophisti
cated frameworks have been developed in recent years 
[e.g., the transcendental logarithmic cost models 
(14-16), which permit a high degree of generality in 
the ~derlying assumptions required] , but for rea
sons set out in the following discussion, a rather 
more traditional approach is favored here. [In fact, 
the data used have been subjected to a translog 
modeling study, but because of the nature of the 
data available, this only really proved suitable for 
analyzing the functional form of the cost equation 
and not for testing policy sensitivity (]2) .] 

In this paper the emphasis is on simple linear 
and log-linear models, which, in economic terms, 
correspond to production functions of the Leontieff 
and Cobb-Douglas types, respectively, 

The linear framework has been widely used in U,K, 
urban bus transport cost studies (18,19) and simply 
involves regressing costs against aset of explana
tory variables. The linear nature of the model im
plies a so-called Leontieff technology with a zero
factor elasticity of substitution (i.e., one cannot 
substitute, say, capital for labor if the cost of 
the latter rises). Such a framework would seem to 
offer a general approximation to the technologically 
unprogressive nature of the bus industry mentioned 
earlier. Because estimation can, in most circum
stances, be conducted by using ordinary least 
squares, this facilitates easy computation. These 
factors combined with the ease of parameter inter
pretation and the previous use of the model in U.S. 
work (9) suggest that some guidelines as to the 
sensitivity of costs with respect to transport 
policy may be forthcoming, 

Given the need to hold nonpolicy effects constant 
in the analysis, the following general form of model 
would seem to be recommended: 

Cost f (size of operator, factor prices, homogene
ity of services, physical and traffic environ
ment, financial motivation, political con
trol), 

Although a linear regression framework of this 
kind has much to recommend it, there are, nonethe
less, potential weaknesses, In particular, the model 
form tends to be intuitive in its formulation, al
though the exact acceptance of parameters tends to 
place reliance on statistical significance, Also the 
assumption of zero elasticity of factor substitution 
may be seen as extreme. An alternative model is the 
Cobb-Douglas function, which has been widely used in 
U, S, studies of bus costs in the context of both 
urban (~) and interurban (~) operations. This 
model has its weakness (as discussed in the follow
ing) but retains the advantages of relative ease of 
interpretation and computation. 

The Cobb-Douglas specification (~) takes the 
following general form: 

where 
inputs 

Y is 
(say, 

output 
labor, 

and x 1 ••. x 3 
capital, and 

cost function is, therefore, 

(1) 

are three factor 
fuel), The total 
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(2) 

where P1 •••P3 represent the factor input prices. 
Equat ions 1 and 2 are solver! for each input (x) 

to obtain the demand equations for each. Thus, 

(3) 

where 

r = ()1 + ()2 + ()3, 

I<i ()i (a()/1 ()/2 ()/3,-1/r, and 

v = a-1/r . 

Substituting Equation 3 into the production func
tion (Equation 1) and manipulating yields the total 
cost function: 

(4) 

For estimation purposes the Cobb- Douglas funct i on 
is conveniently linear in logarithmic form. In this 
case the exact specification employed follows that 
of e arlie r U.S. work (20), which is partl y deter
mined by data availability but also influenced by 
the potential for making useful comparisons. The 
basic operational form is, therefore, 

(5) 

where the subscripts L and F relate to labor and 
fuel, respectively, and Bis fleet size (as a proxy 
for capital). The linear form becomes 

To introduce policy variables into this cost
minimizing framework requires that certain assump 
tions be made regarding their probable impact on 
cost structures. In this case they may be viewed as 
factors influencing the production technology em
ployed, that is, as sh i ft variables. Essentially, 
therefore, an attempt is made to see whether the 
short-run cost function is shifted (either up or 
down) as a result of subsidization, and so on. This 
does not mean a deviation from the idea of cost 
minimization per se on the part of management but an 
exploration of whether the nature of the act ivities 
of bus operations is so affected by subsidies, the 
political composition of the controlling hody, and 
so on, that costs are significantly increased or 
decreased. 

The Cobb-Douglas formulation, therefore, provides 
a hypothesis to be tested that is derived directly 
from microeconomic theory. The limitation to be 
borne in mind is that an implicit assumption of the 
Cobb-Douglas model is that the elasticity of factor 
substitution is unity, which, if bus transport is 
technologically unprogressive, cannot hold. Essen
tially the Cobb-Douglas model assumes complete ease 
of introducing more of a cheaper factor input if the 
costs of other inputs increase. There are argument s 
against this, however, which would seem to offer some 
justification for empirical analysis with this model 
form. There is scope in many instances for an urban 
bus operation to adjust relative factor inputs in 
the face of input cost variations by policies of re
routing and rescheduling. In other cases changes in 
operating practice (e.g., one-man operations or auto-
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matic fare collection) may provide greater flexibil
ity than is often claimed. 

THE DATA 

There is no easily accessible national data source 
in the United Kingdom providing the type of informa
tion required for a detailed statistical examination 
of the s ensitivity of urban bus costs to urban 
policies. This study relies heavily on a specific 
data base employing information collected by Hig
ginson and White (12_) with adjustments and additions 
made where helpful. The full claLa mdLtix t.:uver~ a 
period of 8 financial years (1971-1972 to 1979-1980) 
and embraces 44 district council bus operations in 
England and Wales, 3 Scott ish regional council 
fleets, 7 Passenger Transport Executives (PTEs), and 
London Transport. The data provide information for 
each operation in terms of physical measures (e.g., 
fleet size and patronage), financial variables 
(e.g., fuel costs and fare base revenue), and indi
cators of the local operating environment (e.g., 
population served) • To this was added supplementary 
geographical information extrac t ed f rom standard 
official sources. 

The actual variables employed in the l inear model 
are given in Table 2 together with the notation 
adopted. Although most of the variables are self
expl ana tory , one or two comments appear appropriate. 
The data are for a 1-year cross section--the fi
nancial year 1979-1980. The large number of missing 
cells for the earlier years of the data series pre
cluded pooling over the full decade, and no useful 
purpose would have been served by pooling for the 
short period 1977-1978 to 1979-1980. Given the dif
fering nature of the broad groupings of undertakings 
and the differing environments and legal frameworks 
under which they operate, dummy variables were in
troduced to see whether these factors significantly 
affected costs of provision: Scale is reflected i?? 
two different ways. The number of bus miles is in
troduced to reflect a genuine scale effect in the 
sense of magnitude of operat i ons and potential costs 
savings resulting from this, whereas the number of 
buses is examined to see whether there are economies 
associated with the sheer size of operations. 

TABLE 2 Variables and Notation 

Variable 

Dependent 
TC 

X14 

Definition 

Total operating costs per bus mile (pounds per 1,000 bus 
miles) 

Annual bus miles (million miles) 
Buses 
Bus miles 1980/bus miles 1979 
Labor costs (thousand pounds per employee) 
Peak/inter peak bus output 
Acres per population served 
Percentage of two-man operations 
Miles per bus 
Deviation from mean fuel cost per 1,000 bus miles (pounds 

per mile) 
Bus miles per staff (1,000 bus miles per employee) 
Takes value of I for districts; otherwise 0 
Takes value of l for Scottish regions; otherwise 0 
Takes value of l for PTEs and London Transport; 

otherwise 0 
Takes value of I for Conservative-controlled area; 

otherwise O 
Takes value of I for Labour-controlled area; otherwise 0 
Percentage of total revenue coming from subsidies 
Passengers ( 1,000s) 
Staff 
Population served (l ,OOOs) 
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Although a limited amount of analysis is possible 
on the determinants of various cost components 
(e.g., traffic operating costsi management, welfare, 
and general costs and servicingi repairs and mainte
nance costs), the attention here is focused on 
total operating costs per bus mile. [Details of 
results obtained at a more disaggregated level, in 
which costs are broken down into their various com
ponents, are to be found elsewhere (±.i_)l. Costs and 
other variables are normalized by bus mileage to 
reduce statistical problems of heteroscedasticity. 

RESULTS 

Leontieff Technology 

In Table 3 the results are given of a number of runs 
in which the simple linear framework was used. A 
number of simple transformations were also examined 
and several of these are included. In general a step
wise regression approach was adopted to sift through 
for significant variables, although where it was be
lieved that a variable was likely on strong a priori 
grounds to influence costs of bus service provision, 
this was forced into the regression. All the policy
sensitive variables reflecting subsidies, political 
control, and size or scale of operations were exam
ined both in the context of the stepwise procedure 
and by being forced either individually or in combi
nations into the regression. 

Models 1 and 2 represent results with no attempt 
to reflect policy factors other than scale of opera
tions. As car. be seen, slightly more than 70 percent 
of the variations in total operating costs can he 
explained by variations in a limited number of in
dependent variables. Model 1 offers a quadratic form 
(i.e., nonlinear), which provides a good fit to the 
data based on labor output and population served. 
Costs rise (as one may expect, given the network 
spread effect) with population served. Costs rise 
initially with s~aff employed after an initial fall 
(i.e., X10 < Oi X10 > 0). This may seem rather per
verse but is not inconsistent with early work in the 
United Kingdom (17) explained in terms of the catch
all nature of th;-variable. Model 2 provides a varia
tion by including labor costs (the stepwise regres
sion being tested with no transformations), which 
offers intuitively more satisfactory results. Operat
ing costs rise with labor costs and population served 
but fall (i.e., X10 < 0) with increased labor 
productivity. 

A key point in both of these simple models is that 
both the scale variable (X1) and the size variable 

TABLE 3 Results from Linear Equation Models 

11 

(X 2 ) prove insignificant statistically, which sug
gests that in these simple specifications there is 
no evidence that the size of operations pushed up 
costs. 

Interestingly, the dummy variables reflecting the 
nature of operations (e.g., district council or PTE) 
proved statistically insignificant in the calcula
tions. Further, additional regressions based only on 
the sample of district council bus operations proved 
very similar in their nature to those for the full 
set of bus fleets. This would appear to suggest that 
the differing remits under which the various forms 
of urban bus providers operate have no significant 
impact on their costs. 

Models 3 to 5 introduce the subsidy and political 
control variables into the analysis. Equations 3 and 
4 simply involve introducing X16 into the stepwise 
procedure to examine the extent to which operating 
costs are affected by levels of subsidy. (Again this 
was done with and without the inclusion of transfor
mations.) The subsidy variable proves statistically 
significant. Interpretation is not simply, however, 
in the single-equation framework. Of course, one 
explanation may be that high subsidies induce laxity 
in management and this in turn leads to higher costs 
of provision. Alternatively, however, the reasons 
that subsidies are provided may well be influenced 
by the costs of provision of bus services in various 
citiesi operations in high-cost areas are provided 
by funds to compensate them for their inabilities to 
raise revenues through the fare box. Whereas such 
variables as peak- and off-peak service, population 
served, and so on, attempt to reflect these cost 
variations, they are unlikely to do so perfectly. 
Only a comprehensive equation system beyond the 
scope of this study could shed light on the exact 
direction of causation. 

Model 5 embraces both the subsidy variable and 
the political control dummies [ in the latter case 
only the Labour control (Xis) and the Conservative 
control (x14) were includedi other authorities, i.e., 
no overall control or control by another party, were 
omitted from the procedure]. The two political con
trol dummies do not perform well when included in 
tandem hut provide consistent results when intro
duced separatelyi the Conservative control dummy 
yields negative coefficients consistently and the 
Labour control dummy is associated with positive 
coefficients. (Model 5 simply shows the case of the 
inclusion of the Conservative control dummy.) Of 
course, the simple interpretation of this is that 
Labour control means (other things being equal) that 
the costs of providing urban bus services will be 

Dependent Variable' by Model (pounds per I ,000 bus miles) 

2 3 4 5 
Independent 
Variable Coefficient t-Ratio Coefficient !-Ratio Coefficient !-Ratio Coefficient !-Ratio Coefficient !-Ratio 

Constant 2,150.3 1,442.3 2.046 1,354.5 1,436.7 
X4 44.95 2.43 
Xs 49.84 2.76 
Xs -0.017 4.02 
X1 0 -203.3 3.71 -77.22 8.46 -186.2 3.31 -72 .32 7.90 

Xio 7.622 2.53 6.884 2.25 
X13 154.6 1.99 
X1 4 -32.29 1.02 
X1 6 1.16 1.23 1.905 2.09 1.68 1.28 
Xi s 0.039 3.05 0.049 1.95 
X1 9 0.040 3.08 0.045 3.57 0.041 3.35 -0.176 1.42 

Note: Definitions of variables are shown in Table 2. R2 for the models jg as follows: Model 1, 0.703; Model 2, 0.701; Model 3, 0.706; Model 4, 0.719; Model 5, 0,531. 
8 0peratjng costs per bus mile. 
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higher than they would otherwise be, whereas Conser
vative control means that they will be lower. Sever
al qualifying points must, however, be made. 

First, the level of significance of the political 
control dummies is poor: they had to be forced into 
the stepwise regression, indicating that the statis
tical foundations of this conclusion are tenuous. 
Second, the introduction of the political control 
dummies generally reduces the absolute t-ratio as
soc i a ted with the subsidy variable (X16} and results 
in smaller coefficients, which indicates potential 
problems of multicollinearity. Finally, the point 
needs repeating that the analysis is based on 
single-equation models and thus simultaneous equa
tion bias may be exerting an influence (e.g., Labour 
authorities may be elected in areas where, for a 
variety of reasons, there is a desire on the part of 
the electorate to have high-cost urban public trans
port). 

Cobb-Douglas Model 

The Cobb-Douglas calculations essentially involve 
employing regression procedures to estimate the 
parameters of Equation 6 and those reflecting policy 
effects (the latter being entered directly into the 
otherwise log-linear specification). The main find
ings are shown in Table 4 where the notation is as 
given earlier with the addition of S for subsidy 
level, PE fo r the peak/off-peak ratio, PC for a 
dummy reflecting political control by the Conserva
tive Party of the local administration, and D for 
the urban population residential density. Both the 
dependent variable, total operating costs, and the 
independent variables are divided through by bus 
mileage per operation to minimize potential problems 
of heteroscedasticity. 

The actual data base employed in these calcula
tions relates solely to the 44 district council bus 
fleets. This is because they offer a more homoge
neous set of undertakings and avoid possible distor
t ions due to extreme observations. (Examination of 
the full data base produces broadly identical re
sults, but London Transport in particular tended to 
be an outlier.) The sample is also large enough to 
facilitate sensible estimation. 

The introduction of subsidies into the specifica
tion seen in Equation 8 provides the parameters of 
Model 1. Subsidies would appear to push up costs (S 
is significant at the 90 percent level), but the 
model is not entirely satisfactory given the sign 
and level of significance of the price-of-fuel va r i
able (PF). Model 2, therefore, excludes PF• [Inter
estingly, the rather perverse PF has proved equally 
problematic in U.S. studies of a similar nature 
(20) .] In practical terms, although the overall 
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model is more satisfactory, the exclusion of PF 
makes little difference to the sign or level of 
statistical significance of the subsidy variable. 

The fleet-size variable IB) is significant in 
both equations and takes a positive sign, indicating 
the existence of negative scale effects. This result 
differs from the findings of the linear model but 
may, in part, be due to the rather smaller range of 
variables employed . Indeed, as may be seen in the 
following discussion, the addition of further vari
ables reduces both the size of the parameter 
(slightly) and the degree of statistical sig
nificance. 

Model 3 introduces both a fuller range of vari
ables to reflect the nature of the conditions under 
which the various operators provide bus services and 
also the political nature of the responsible author
ity. The results are clearly similar to those ob
tained from the linear models: subsidies tend to 
correlate with higher costs of provision, whereas 
Conservative-controlled urban areas have, other 
things being equal, lower costs of provision. The 
parameters are, however, not statistically signifi
cant at the 10 percent level, so once more caution 
must be exercised in placing excessive weight on the 
findings. Further, the adjusted coefficient of deter

mination (R2
) suggests that the addition of the three 

variables does nothing to enhance the explanatory 
power of the model. 

CONCLUSIONS 

In this paper an attempt has been made to use avail
able U.K. data to examine the impact of a number of 
policies on the costs of providing urban bus ser
vices. TWo modeling approaches are examined: one is 
essentially empirical in its underlying basis, 
whereas the other is more directly derivable from 
standard economic theory. In general the approaches 
yield broadly similar conclusions, although the 
statistical strength of the policy-sensitive vari
ables is sometimes rather weak. 

Broadly, costs of urban bus services would appear 
to be higher in those areas where subsidies are 
greater and where the Conservative Party does not 
have control of the responsible local government. 
There is limited evidence of scale economies from 
the data, which suggests that administrative re
organization of bus operations to change the scale 
of operations either upward or downward is not really 
justified by the analysis. [A caveat is that this 
type of result obtained from U.S. studies employing 
methods similar to those used here has subsequently 
been reworlced with translog cost functions and die 

TABLE 4 Results from Cobb-Douglas Model 

Dependent Variable• by Model 

2 3 
Independent 
Variable Coefficient I-Ratio Coefficient !-Ratio Coefficient 

Constant l.561 1.530 1.57 3 
JnQ -0.034 0.69 -0.035 0.72 -0.041 
In PL 0.729 7.05 0.730 7.15 0.741 
In PF -0.008 0.15 -0.01 9 
In B 0.183 2.21 0.181 2.24 0.180 
s 0. 28 1 1.43 0.283 1.46 0.228 
PE 0.001 
PC -0.028 
D -0.009 

Note: R2 for the models is as follows: Model 1, 0.756; Model 2, o. 762; Model 3, 0. 746. 
8 Log of total bus operating costs per bus mile, 

I-Ratio 

0.81 
6.79 
0.32 
1.81 
1.07 
0.01 
1.20 
0.32 
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economies of scale have emerged. A similar reworking 
of this data set (17) produced identical results, 
although the conclusions regarding subsidies, and so 
forth, proved robust.] 

Of course, evidence of higher costs of service 
provision is not in itself necessarily a bad thing. 
Demand factors may, for example, mean that higher 
costs are associated with greater benefits with 
resultant enhanced net benefits, demand here being 
viewed in a social sense rather than the more tradi
tional economic idea of effective demand. Similarly, 
costs may be higher because working conditions and 
methods of labor payment push them up. Although in 
one sense this may be viewed as inefficient, in 
another sense an enhanced working environment may in 
itself be seen as an additional cost that society 
ought to bear. The conclusions reached previously, 
therefore, should be seen in this wider context of a 
cost-benefit assessment and as only contributing to 
one side of the equation. In the past, however, 
there has been a tendency to focus on the benefit 
side in the United Kingdom to the almost total ne
glect of costs and efficiency. 
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An Economic Analysis Computer Package for 
TT ~i.. ........ H:.n-t....,,.,,,,....,,, 
U 1 uau J. loll VV a.y lmprovenieuts 

PETER M. LIMA 

ABSTRACT 

The structure and operation of an interactive FORTRAN computer package to per
form economic analyses on highway improvements are described. The computational 
methodology of the program is discussed: this includes defining the broad range 
of alternatives, computing highway segment costs, computing intersection delay 
costs, computing intersection accident costs, and performing an economic analy
sis of the alternatives. Next, the overall design and operation of the program 
are outlined along with descriptions of the inputs and outputs of each program 
within the package. The various program options available to the user are also 
presented. In addition, the data file structure within the package and the 
programs provided to update existing files are discussed. A comparison of a 
four-way stop sign control with a fully actuated traffic signal is then pre
sented to illustrate one application of the package. 

Transportation planners and engineers are confronted 
daily with the task of identifying the best projects 
among what may be a never-ending list. In the area 
of economic evaluation, state-of-the-art tools help 
the analyst to identify the most economically effi
cient project (1). However, such tools do not always 
address the specific range of projects within a given 
city, nor do such manual methods lend themselves to 
quick and easy solutions that are consistently re
produced. 

Computer 1,n:ograms have also been designed to per
form the economic evaluation of alternative high
way improvements (l,ll. But, again, these programs 
do not always address the specific needs of the user. 
Along this line, the city of Lincoln, Nebraska, re
quested that the University of Nebraska develop a 
highway economic analysis computer package to oper
ate on their VAX-11/750 minicomputer. The Highway 
Economic Analysis computer package was the result. 

The general specifications for the program in
cluded the following items: 

1. Program methodology should generally follow 
that of the 'AASHTO manual (_!): 

2. The program should be interactive and user 
friendly: 

3. The methodology should be revised where 
needed to include a broader range of highway facil
ities, intersection types, and control strategies: 

4. When available, local data should be used 
instead of national averages: and 

5. All data files accessed by the package should 
be located outside the individual programs and, in 
addition, the package should provide for quick and 
easy updating of all data files. 

The remainder of this paper includes a discussion 
of the computational methodology and an outline of 
the program operation. In addition, a sample appli
cation of the package for comparing a four-way stop 
control with a signalized control is presented, 

GENERAL METHODOLOGY 

As mentioned earlier, the package design is based on 
the AASHTO methodology for estimating highway user 

benefits. The general steps include (a) defining 
alternatives and project types, (bl computing high
way segment user costs, (c) computing intersection 
delay costs, (d) computing intersection accident 
costs, and (e) performing an economic analysis. 

Defining Alternatives and Project Types 

The package design permits great flexibility in 
modeling alternative highway improvements for analy
sis. First, an alternative improvement might consist 
solely of highway segments selected from 11 differ
ent types of highway segments: 

1. One way, 
2. Two lane, 
3. Two lane with common left-turn lane, 
4. Two lane with left-turn lanes, 
5. Four lane undivided, 
6. Four lane with painted median, 
7. Four lane divided, 
8. Six lane undivided, 
9. Six lane divided, 

10. Four-lane expressway, and 
11. Six-lane expressway. 

Second, the user can specify one or more intersec
t ions or railroad crossings for a given alternative. 
Intersection types include signalized, stop-signed, 
and railroad crossings. Third, any combination and 
number of segments, intersections, and railroad 
crossings up to the program limitations may be spec
ified. The package will accommodate up to 10 alter
natives made up of 999 segments and 99 intersections. 

The user can analyze a broad array of projects, 
including the following: 

1. Constructing a new facility: 
2. Widening an old facility; 
3. Eliminating existing horizontal curves: 
4. Changing vertical grades: 
5. Separating vertical grades: 
6. Adding lanes at an intersection: 
7. Changing traffic control from stop signs to 

signals and vice versa: 
8. Changing signal type, coordination, or 

timing: 
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9. Implementing traffic safety countermeasures; 
and 

10. Eliminating railroad crossings. 

Computing Segment User Costs 

User costs on highway segments are a function of the 
type of facility, traffic characteristics, geometric 
character is tics, and surface quality. Segment user 
costs are divided into four categories: vehicle 
operating costs, travel-time costs, discomfort and 
inconvenience costs and, accident costs. 

Vehicle Operating Costs 

Vehicle operating costs include those for fuel, oil, 
tires, maintenance, and time-dependent vehicle 
depreciation. Operating costs are often categorized 
as tangent running costs, grade costs, curvature 
costs, and speed-change costs. Tangent running costs 
(in dollars per 1,000 vehicle miles) are those oper
ating costs incurred at the average running speed on 
a level tangent section of highway. Grade costs (in 
dollars per 1,000 vehicle miles) are those addi
tional operating costs incurred when a vehicle 
travels up or down a vertical grade, and curvature 
costs (also in dollars per 1,000 vehicle miles) are 
the additional operating costs incurred as a vehicle 
travels around a curve. Speed-change costs (in dol
lars per 1,000 vehicle miles) are the additional 
operating cost incurred when a vehicle decelerates 
to a reduced speed and accelerates back to the run
ning speed. 

The computer package includes data files of 1980 
operating cost tables (!) for the following vehi
cles: (a) large, medium, and small automobiles; (b) 
pickup trucks; (c) two- and three-axle single-unit 
trucks, and (d) four- and five-axle semitrailers. 
However, the individual programs do not access every 
operating cost table. Instead, operating cost tables 
derived for a composite set of vehicles, including a 
composite automobile, medium truck, and heavy truck, 
are used. The user periodically produces his own 
composite cost tables by entering the desired vehi
cle mix and cost adjustment factors in a separate 
file-handling program. Thus, the base 1980 vehicle 
operating cost tables remain unchanged and composite 
tables can be changed quickly outside the main pro
gram structure. The package also includes another 
file-handling program for loading in new or revised 
data files as new data become available. 

The following operating cost tables are included 
in the package: 

1. Tangent running costs as a function of speed, 
grade, and present serviceability index (SI ~ 4.5, 
3.0, 1.5); 

2. Speed-change costs as a function of volume
to-capaci ty ratio (v/c) on the highway segment; 

3. Excess operating cost tables as a function of 
approach and slowdown speed (accessed by the inter
section delay programs described in the following); 
and 

4. Curvature costs as a function of speed and 
degree of curvature. 

Travel-Time Costs 

Travel-time cost is the value of the drivers' and 
passengers' travel time (dollars per 1,000 vehicle
h r) to traverse the length of the highway segment at 
the running speed. The user enters his own value of 
time (dollars per hour) for automobiles, medium 
trucks, and heavy trucks. One way to express value 
of time per vehicle hour is as a function of the 
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time saved per trip and the vehicle occupancy as 
outlined in Chapter II of the AASHTO manual (1). 

Discomfort and Inconvenience Costs 

Discomfort costs (dollars per vehicle hour) are a 
function of the degree of congestion measured by the 
v/c. As the v/c increases, discomfort costs increase. 

Accident Costs 

Segment accident costs (dollars per 1,000 vehicle 
miles) include costs due to fatal, injury, and prop
erty-damage accidents on the highway segment. The 
package includes a set of accident rates and costs 
for the 11 types of highway facilities. Similar to 
the operating cost tables, the data file for the 
accident cost data can be updated periodically. 

Procedure for Computing Segment Costs 

Highway segment costs are estimated by carrying out 
the following steps: 

1. Estimate or field measure the volume (vehi
cles per hour per lane) on the highway segment, 

2. Estimate or field measure the average vehi
cle running speed (mph) on the segment (as an option 
the computer package will compute operating speed as 
a function of the v/c ratio and design speed); 

3. Find the tangent running cost at the given 
running speed, grade, and surface condition; 

4. Find the added curvature costs as a function 
of speed and degree of curvature; 

5. Find the speed-change costs as a function of 
speed and v/c; 

6. Compute the total segment operating costs; 
7. Compute the time to travel the length of 

segment; 
8. Compute the time costs; 
9. Compute the discomfort and inconvenience 

costs; 
10. Find the accident rate accident cost per 

accident; 
11. Compute the accident costs on the segment; 

and 
12. Compute the total annual segment costs. 

Computing Intersection and Railroad Crossing 
Delay Costs 

Intersection vehicle delay is a function of the type 
of intersection geometry and control, traffic vol
ume, vehicle mix, and turning volumes. Railroad 
crossing delay is a function of train volume, train 
speed, traffic volume, and vehicle mix. 

Vehicle delay is divided into the following three 
components: 

1. Stopped or idling delay (hours per vehicle) 
is that time delay incurred by vehicles stopped at 
an intersection, 

2. Deceleration delay (hours per vehicle) is the 
time required for a vehicle to decelerate from the 
approach speed to a stop, and 

3. Acceleration delay (houro per vehicle) is the 
time required for a vehicle to accelerate from a 
stop to the approach speed. 

Total intersection delay is the sum of the stopped, 
deceleration, and acceleration delays. 

Vehicle delay influences both time costs and 
operating costs as a vehicle enters and leaves an 
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intersection. Time and operating costs will increase 
as vehicle delay increases and decrease as delay 
decreases. The vehicle delay costs are divided into 
the following categories: 

1. Stopped or idling delay time cost (dollars 
per vehicle hour) is the value of time due to the 
added delay at an intersection, 

2. Stopping delay cost (dollars per hour) is the 
added time cost due to the added delay of decelerat
ing to a stop and accelerating from the stop to 
approach speed, 

1. Tnl ing nperating r.oi;;t (dollar& p11r 1,000 
vehicle-hr) is the added vehicle operating cost due 
to vehicle idling while stopped at the intersection, 
and 

4. Stopping operating cost (dollars per 1,000 
stops ) is the added vehicle ope rating cost due to 
decelerating to a stop and accelerating from the 
stop to approach speed. 

The general steps to compute the delay for each 
intersection approach follow: 

1. Estimate approach volume (vehicles per hour), 
2. Compute the average stopped delay per vehicle, 
3. Compute stopping delay per vehicle, 
4. Compute the number of vehicles stopping, 
5. Compute the added time costs due to the 

stopped delay and accelerating and decelerating, 
6. Compute vehicle operating costs due to 

stopped delay and accelerating and decelerating, 
7. Compute total delay time and operating delay 

costs, and 
8. Compute total annual intersection delay costs. 

The Highway Economic Analysis computer package 
computes intersection delay costs for three differ
ent types of intersections: signalized, stop-signed 
(two- or four-way), and railroad crossings. The pri

mary difference in the intersection programs is in 
the computational algorithms for computing vehicle 
delay, which are based on available methods (2,3,5). 
The user's manual for the package includes the-c;m
putational methods for both the intersection delay 
and accident costs discussed in the following (_§_). 

Comp uting I nte r s ect i on Accident Costs 

Intersection accident costs are a function of the 
number and type of accidents at the intersection . 
Each accident is classified as a fatal, injury, or 
property-damage accident and the total number of 
accidents is converted to equivalent property-damage 
only (EPDO) accidents. The EPDO ic then multiplied 
by the average cost of property-damage accidents to 
find the total intersection accident costs (2_). 

In the case where a safety countermeasure such as 
intersection channelization is implemented, the 
number of accidents under the improved condition is 
estimated by the package and a new EPDO is computed. 
To estimate the number o f accidents under the im
proved condition, the program first accesses a data 
file of accident reduction factors for each type of 
correctable accident and countermeasure. The inter
section types included in the package are as follows: 

1. Major/major, signalized1 
2. Major/collector, signalized1 
3. Collector/collector, signalized1 
4. Major/major, stop-signed1 
5. Major/collector, stop-signed1 
6. Major/collector, stop-signed1 
7. Local/local, stop-signed; 
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8. Local/local, stop-signed1 
9. Local/local, yield-signed; 

10. Local/local, no signal. 

The following safety countermeasures are included: 

1. Markings 
a. Arrows and ONLY's 
b. Stop bars 

2 . Signs 
a• Advisory 
b. Warning 
C, Regulatory 
d. Sight hazard 
e. Speed limit 

3. New signals 
a. Intersection signal 
b. Intersection beacon 
c. Approach beacon 

4. Modified signals 
a. 12-in. signal heads 
b. Exclusive right turn 
c. Protected left turn 
d. Remove permissive red 
e. Two-phase to multiphase 
f. Yellow clearance 
g. All red 
h. Progression 

5. Geometrics 
a. Intersection widening 
b. Approach widening 
c. Concrete median 
d. Remove median 

The accident reduction factors are then multiplied by 
the existing correctable accidents to compute the 
number of accidents under the improved condition, 
which is used to compute a new EPDO, and the new ac
cident costs are computed by multiplying the new EPDO 
by the average cost of property -damage accidents. 

The general steps to compute intersection acci
dents are summarized as follows: 

1. Find the existing fatal, 1nJury, and prop
erty-damage accidents for the year under considera
tion ( the user also has the option to use the in
ternal intersection accident default values) 1 

2. Find the number of rear-end, right-angle, 
left-turn, right-turn, and fixed-object accidents 
for the year under consideration1 

3. Estimate the average daily traffic; 
4. Compute the EPD01 
5. If no safety improvement is made, compute the 

annual accident costs under existing conditions; 
6. If a safety improvement is made, estimate the 

number of nccidenta reduced as a result of Lhe im
provement; 

7. If accidents are reduced, compute the new 
EPD01 and 

8. Compute the estimated annual accident costs 
under the safety improvement. 

Performi ng t he Economi c Ana lysis 

This computer package carries out a present-worth 
economic analysis on each project alternative. First 
the package computes the total segment and intersec
tion user costs for each alternative for a first and 
last analysis year. On the basis that user costs 
grow uniformly between the first and the last analy
sis year and a stated discount rate, the program 
computes the present worth of the user costs over 
the analysis period with respect to a given base 
year. The package also computes the present worth of 
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the build costs for each alternative ( input by the 
user) with respect to the same base year. The net 
present worth and a benefit-cost ratio are then com
puted for each alternative with respect to the null 
alternative. 

PROGRAM DESIGN AND OPERATION 

The computer package is written in FORTRAN for the 
Digital Equipment Corporation's VAX-11/750 minicom
puter. Written in version 2.0 of VAX FORTRAN, the 
package also operates on the VAX-11/780. The follow
ing programs make up the main structure of the pack
age: (a) main driving, (b) segment user cost, (c) 
signalized-intersection delay cost, (d) stop-signed 
intersection delay cost, (e) railroad crossing delay 
cost, (f) intersection accident cost, (g) build 
cost, and (h) output formatting. All the programs 
and data files for the package take approximately 
3,000 blocks of permanent disk storage. Additional 
permanent storage is required because the package 
produces several data files as it runs; tbe amount 
of storage required varies according to the total 
number of alternatives and the total number of seg
ments and intersections for each alternative. 

Generally, each program produces one file for the 
input data and one file for the output data, which 
are organized by indexed "keys" that uniquely iden
tify each stored record. For instance, the keys for 
the signal data files include the following: project 
name, alternative name, alternative number, inter
section number, approach number, and analysis year 
(first or second). Input and output data files pro
duced by the package are permanent files that are 
opened and closed each time a particular program is 
run. New data are inserted into the appropriate 
position within a file according to the keys while 
the old data are maintained. Files are accessed later 
by using the same keys. When finished with the files, 
the user may either delete them or rename and retain 
them in storage by using standard VAX commands. 

In the following section a description is given 
of how the user runs the package, and the inputs and 
outputs of each program within the package are dis
cussed. 

RUNNING THE PACKAGE 

The first menu in the package asks the user to enter 
a project name and alternative name (up to 10 char
acters each) and the number of alternatives (up to 
10) • For instance, the user may have a project en
titled Lincoln, an alternative name Test, and two 
alternative projects. The user also enters the de
s ired discount rate in decimal form to be used in 
the economic analysis, a base year, a first year, 
and a last year of the analysis period. 

The next menu asks the user to select one of the 
five user cost categories: segment cost, signalized
intersection delay cost, stop-signed intersection 
delay cost, railroad crossing delay cost, or inter
section accident cost. Upon selection, the program 
control is transferred to the appropriate user cost 
program, which is further described in the following. 
Each time the user completes the data entry for a 
particular user cost category, the program computes 
the user costs for that particular segment or inter
section and writes them into a file. 

Upon termination of the user cost session for a 
given alternative, program control is transferred to 
the cost menu. The number of years, calendar years, 
and costs for engineering, construction, right-of
way, periodic maintenance, traffic control devices, 
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and routine annual maintenance are entered on a 
series of menus. After the data for the build costs 
have been entered, the program computes the net 
present worth and benefit-cost ratio of each alter
native. 

Step-by-step procedures for running the individ
ual programs and a discussion of the inputs and 
outputs for each program are covered in the follow
ing sections. 

Segment Cost Program 

The segment cost program computes highway users' 
costs for each separate segment of the highway. In 
order to run the program the user must input the 
following data for each segment: facility type (11 
categories); area type (urban or rural); segment 
length (miles); capacity (vehicles per hour per 
lane); peak and off-peak lane volume (vehicles per 
hour); number of peak and off-peak hours; operating 
or design speed (miles per hour); percentage of 
accident reduction on the segment; percentage of 
vehicle mix; value of time (dollars per vehicle 
hour) fbr automobiles, medium trucks, and heavy 
trucks; percentage of grade; surface quality (1 = 
poor, 2 = fair, 3 =good); and degree of horizontal 
curvature. 

If the user enters design speed, the segment cost 
program computes the operating speed as a function 
of v/c, design speed, and facility type. Otherwise 
the program uses the operating speed input by the 
user. Users also have the option of either entering 
their own figures for capacity or defaulting to the 
internal capacity tables. On the basis of operating 
speed, grade, and curvature, the program computes 
the travel-time costs, tangent running costs, speed
change costs, curvature costs, discomfort and incon
venience costs, and the total segment user costs. 

The program output includes the following items: 

1. Echo of the program input of facility type, 
area type, capacity, volume, speed data, accident 
reduction, vehicle mix, and value of time, grade, 
surface quality, and curvature; 

2. Output of the yearly costs for travel time, 
tangent running, discomfort and inconvenience, speed 
change, curvature, and total segment for each high
way segment. 

Signalized-Intersection Delay Cost Program 

The signalized-intersection delay cost program com
putes the delay costs for signalized intersections 
under pretimed and full or semiactuated control with 
or without coordination. In order to run the program 
the user enters the following data for each approach 
of the intersection: signal cycle time (seconds); 
through, left, and right green times (seconds); type 
of left- and right-turning movements (prohibited, 
permissive, protective, or protective/permissive); 
traffic signal control type; signal coordination 
type based on platoon arrival patterns; number of 
through, right, and left lanes; peak-hour factor; 
approach speed (miles per hour); number of peak and 
off-peak hours; peak and off-peak volume (vehicles 
per hour) for each lane in the approach; vehicle 
mix; and value of time (dollars per vehicle hour) 
for ;rnt.nmnhilPR, mPni11m tr11r.kis, anil hP;,vy tr11,:,ks. 
The user also has the option of entering his own 
average delay (seconds per vehicle) and number of 
vehicles stopping per lane rather than computing 
delay and vehicles stopping. 

The signalized-intersection delay cost program 
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first computes the average vehicle delay ( seconds 
per vehicle) on a lane-by-lane basis for each ap
proach, beginning with the right lane and moving 
toward the left lane. The program then computes 
vehicle idling time and operating costs, vehicle 
accelerating and decelerating time and operating 
costs, and the total signalized-intersection delay 
costs. 

The program outputs include the following items: 

1. Echo of the program inputs, including volume 
data, geometry data, speed data, signal-phasing 
data, left-turn type, control type, and arrival 
pattern type; and 

2, Average vehicle delay (seconds per vehicle) 
for the intersection, idling delay time and stopping 
time costs, idling operating cost and stopping oper
ating cost, and total delay cost for each intersec
tion. All costs are in dollars per year. 

Stop-Signed I ntersect ion Delay Cost Program 

The stop-signed intersection delay cost program 
computes the delay costs for both two-way and four
way stop-controlled intersections. The user enters 
the following data for each approach: number of 
approach lanes, nt1mber of opposing lanes, approach 
speed (miles per hour), number of peak and off-peak 
hours, peak and off-peak approach volume (vehicles 
per hour), peak and off-peak opposing volume (vehi
cles per hour), vehicle mix, and value of time (dol
lars per vehicle hour) for automobiles, medium 
trucks, and heavy trucks. For a two-way stop-con
trolled intersection and a T-intersection the user 
enters data only for the approaches that are signed. 
The user has the option of entering his own average 
approach delay (seconds per vehicle) rather than 
computinq vehicle delay. 

The program first computes the average vehicle 
delay (seconds per vehicle) on each approach, the 
vehicle idling time and operating costs, the vehicle 
time and operating costs due to accelerating and 
decelerating, and the total stop-signed intersection 
delay costs, 

The outputs of the stop-signed intersection delay 
cost program include 

1. Echo of the program inputs of approach and 
opposing volumes and geometry for the intersection 
and 

2, output of the average vehicle delay (seconds 
per vehicle) , idling and stopping time costs, and 
idling and stopping operating costs for each ap
proach and for the inlersecliou. All eu::;t::; art! ln 
dollars per year. 

Railroad Crossing Delay Cost Program 

The railroad crossing delay cost program computes 
the vehicle delay costs due to train blockage at 
railroad grade crossings. The user enters the fol
lowing data: number of trains per day, number of 
cars per train, average car length, train speed, 
vehicle approach speed (miles per hour), vehicle 
slowdown speed due to the railroad crossing, average 
daily traffic, vehicle mix, and value of time (dol
lars per vehicle hour) for automobiles, medium 
trucks, and heavy trucks, The user can also enter 
his own average approach delay (seconds per vehicle) 
and number of daily vehicles stopping instead of 
computing delay and vehicles stopping. 

The railroad crossing delay cost program computes 
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the train blockage (seconds) of the intersection, 
the average vehicle delay (seconds per vehicle), the 
vehicle idling and stopping time costs, the vehicle 
idlinq and stopping operating costs, and the total 
yearly railroad crossing delay costs. The program 
outputs include the following: 

1. Echo of the program inputs of vehicle and 
train volume, vehicle and train speed, and average 
daily traffic, and 

2. Output of average vehicle delay (seconds per 
vehicle), idling and stopping time costs, idling and 
stoppino operatino costs, and the total railroad 
crossing delay costs in both directions for the 
approach. All costs are in dollars per year. 

I n tersection Accident Cost Program 

The intersection accident cost program computes the 
accident costs of either an unimproved or an im
proved intersection. To run the program, the user 
enters the following items: intersection type; aver
age daily traffic; number of fatal, injury, and 
property-damage accidents; number of right-turn, 
left-turn, rear-end, right-angle, and fixed-object 
accidents per year; and number and type of safety 
countermeasures. The user has several options in 
running this prograll\, First, if specific accident 
data are not known, an estimated accident reduction 
factor can be entered, Second, the program will 
estimate the accidents for the last analysis year if 
the user choses not to enter his own accidents in 
the last year, 

The intersection accident cost program first 
computes the EPDO and then computes the yearly in
tersection accident cost as a function of the aver
age cost of a property-damage accident. 

The output includes 

1. Echo of the input data of intersection type; 
number of fatal, injury, and property-damage acci
dents, number of right-turn, left-turn, rear-end, 
right-angle, and fixed-object accidents; average 
daily traffic; and the number and type of safety 
countermeasures; and 

2. EPDO, accident rate, and accident costs (dol
lars per year). 

TABLE I Sample Input Data 

48th Street R Street 

Location ND SD ED WD 

Geometry 

Right lane 0 0 0 0 
Through lane 2 2 1 1 
Left lane 1 I I I 

Volume3 (vph) 

Through Jane I 275 392 112 196 
Through lane 2 275 392 71 30 
Left lane 54 180 

Total 604 964 183 226 

Signal Timingb (sec) 

Green 77 91 19 19 
Left-turn green 7 7 0 0 
Right-turn green 0 0 0 0 

8 Peak-hour factor= 0 .. 90. 

bl20-sec cycle, good progression; NB and SB lefts are protec-
Ove or permissive; EB and WB Jefts are permissive. 

.: 
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Build Costs 

When the user has finished entering user cost data 
for a given alternative, he then enters build cost 
data for that alternative. After all the build cost 
data have been entered for an alternative, program 
control transfers back to the user cost programs to 
enter input data for the next alternative. The pro
gram terminates when the build costs for the last 
alternative are entered. 

The following cost data are entered for each 
alternative: 

1. The number of engineering years and the engi
neering cost (dollars) for each year, 

2. The number of construction years and the 
construction cost (dollars) for each year, 

3. The number of years for which right-of-way 
will be acquired and the right-of-way cost (dollars) 
for each year, 

4. The number of years for which traffic control 
devices will be installed and the installation cost 
(dollars) for each year, 

5. The number of years of periodic maintenance 
and the periodic maintenance costs (dollars) for 
each year (e.g., resurfacing costs), and 

6. The annual routine maintenance costs (dollars 
per mile). 

Sample Application 

The following example illustrates the use of the 
Highway Economic Analysis computer package to com
pare two alternative types of traffic control at the 
intersection of 48th and R Streets in the city of 
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Lincoln, Nebraska. Due to large-vehicle delays ex
perienced at the intersection, the city proposes to 
replace the existing four-way stop control (Alterna
tive 1) with a fully actuated traffic signal (Alter
native 2). The new traffic situation consists of the 
same basic geometry but with improved channelization 
and widening. 

The existing geometry, existing volume data, and 
proposed signal timing are given in Table 1. It is 
assumed that there will be no traffic growth, and 
the normal (off-peak) and peak traffic are assumed 
to be equal. The analysis also assumes a vehicle mix 
of 97 percent automobiles, 2 percent medium trucks, 
and 1 percent heavy trucks and a value of time of 
$6, $14, and $16 per vehicle hour for automobiles, 
medium trucks, and heavy trucks, respectively. 

For this analysis, the base year is 1984, the 
first analysis year is 1984, the last analysis year 
is 2004, and the discount rate is 10 percent. Con
struction costs of $250,000 are assumed to be ex
pended in 1984 and $60,000 of the signalization 
costs is expended in 1984 and the same amount in 
1999, on the assumption that the signals will be 
replaced within 15 years. 

Figures 1, 2, and 3 are printouts of the input 
data for the stop-signed and signalized intersections 
for both analysis years of 1984 and 2004. The pro
gram outputs for the stop-signed and signalized 
intersections are given in Figures 4 and 5, respec
tively. (In Figure 1, N > F stands for near lanes 
or volume, F > N stands for far lanes or volume, 
L > R stands for opposing lanes or volume from the 
left, and R > L stands for opposing lanes or vol
ume from the right.) 

As indicated in Figure 4, the average intersec
tion vehicle delay under the four-way control (Al-

PkOJ£~T1 LIICOLN ALTEINillT[ NANE1 TEST ALTERNATE NUN1 01 

hl 

01 
ti 
01 
01 

STOP SIGNEI INTEISECTION INPUT 

1914 

NOkllAL PERIOD 

------------------------------------------VOLUftE LANES 

PEAK PERIOD 
----------------------------··------------

VDLUft£ LANES 
'JALUE OR T IIIE ---------------------- ------------------ ---------------------- -·--·---------------

App S\op 
____________ .,._ 

Thru Thru Opp Opp Thru Thru Opp Opp lhru Thru Opp Opp lhru lhru Opp Opp 
App Spd lypa IIIT lHT Au\o 11\rk H\rk Hr1 N>F f >N L>R R>L H>r f>N L>R R>L Hr1 H>f F>N L>k R>L N>F F>N L.>R R>L ---- ---· ----

01 35. 4 0.02 0.01 6.0 14.0 16.0 
02 35. 4 0.02 0.01 ,.o 14.0 16,0 
OJ 35. 4 0.02 o.u, ,.o 14,0 16.0 
04 35. 4 0,02 0.01 6.U 14.0 16.0 

PROJECT1 LINCOLN 

IIALUE OR TIii( 
App S\op -----·--------

ht App Spd Tvpt INT IHI Auto ft\rk Ntrk ---- ---- ----
" 01 35. 4 0.02 0.01 ,,o 14,0 u.o 

" 02 35, 4 0.02 0,01 6,0 14,0 1'.0 
01 OJ 35. 4 o.n 0.01 ,.o 14,0 u.o 
ti 04 n. 4 0,02 0,01 ,.o 14,0 u.o 

22 604. 
22 '64. 
22 183. 
22 226. 

964. 113. 226. 3 3 2 
604. 226. 183, J J 2 
226. 964. 604. 2 2 3 
183. 604. 964. 2 2 J 

ALTERNATE NAIIE1 TEST 

STOP SIGNED INTERSECTION INPUT 
.2004 

NORIIAL PEUOD 

2 
2 
3 
J 

·------- --· -·------------.. --_.., ____ ...... _ ..... ___ -.. _ 
\IOLUIIE LANES 

------------------·-·· ------------------Thru 1hru Opp Opp Thru lhru Opp Opp 
Hn N>F F>N L>R k>L N>f F>N L>R l)l 

22 604, U4. 183. 226. 3 J 2 2 
22 964, 604, 226. 183. J 3 2 2 
22 183, 22,. '64, 604. 2 2 3 J 
22 22,. 1n. 604. 964. 2 2 J J 

2 604. 964. 183. 226. J J 2 2 
2 964. 604. 226. 183. l J 2 2 
2 183. 226. 964. 604. 2 2 J J 
2 226. 183, 604. 964. 2 2 J J 

ALTERNATE NUii: 01 

PUK PERIOO -----.. ---.. -...... --------·-· ....... -- ________ ...... _ 
IIOLUNE LANES 

---------------------- ------------------
Thru lhru Opp Opp lhru Tllru Opp Opp 

Hn N>f f>N L>R l)l N)F f>N L>I l>L 

2 604. 964. 183. 216, l J 2 2 
2 964, 604. 22,. 183, J J 2 2 
2 183. 226. U4, 604. 2 2 l J 
2 226. IBJ. 604. 964, 2 ~ J J 

FIGURE 1 Input for stop-signed intersection, 1984 and 2004. 



20 

.... 

l"ROJECTI LI.COLN AL TEkNATE IIAIIE I IESI 
SIGNALIZED INTERSECTION INPUT 

SIGNAL PHASING DATA 

ALT[kHAIE NUIII Ol 

NORIIAL PERIOD PEAK PERIOD 

Ltft Ri9ht Ltft Right Ctrl 
Jat App Cycle 6r11n GrttR Grttn Type lyp1 Type 

Arr 
Type 

Left R1~ht Left R1~ht Ctrl Arr 
Cycle Green Green Grten Type Type Type Type 

01 01 120. n. 7. o. 4 2 l 4 120. n. 7. o. 4 
01 02 no. 91. 7. o. 4 2 l 4 120, 91. 7. o. 4 
01 03 120, "· o. o. 2 2 4 4 120, 19. o. o. 2 
01 04 120, "· o. o. 2 2 4 4 120, 19. o. o. 2 

PROJECTI LINCOLN ALTERNATE NAIIE: TEST 

ht Ar,p ZIil INT 

01 01 0.02 0.01 
01 02 0,02 0,01 
01 OJ 0.02 0,01 
DI 04 0,02 0,01 

SIGNALIZED INTERSECTION INPUT 
VOLUIIE AND LANE INPUT 
2004 

VALUE OF TIIIE 

Auto lltrk Htrk Hr• ---- ---- ---- ---
6,0 14,0 16,0 22 
6,0 14,0 1',0 22 
6.0 14,0 1',0 22 
6,0 14.0 16,0 22 

NORIIAL PERIOD 

IIOLUIIE 

llol PHF Spd 

604, 0,90 J:5, 
964, 0.90 35. 
,n. o. 90 35. 
226. 0,90 35. 

LANES 

Rt Th Lt 

0 2 
0 2 
0 1 
0 I 

FIGURE 2 Input for signalized intersection, 2004. 

Hr1 

2 
2 
2 
2 

PUK PERIOD 

VOLUIIE LANES 

Vol PHF Spd Rt Th Lt -·- -- -- -- -
604, 0,90 J:I, 0 2 
'64. 0.90 J:I. 0 2 
183, 0.90 35. 0 1 
226. o.,o J5. 0 I 

2 l 4 
2 3 4 
2 4 4 
2 4 4 

ALTERNATE NUii: 02 

t~U-J£CI i LiiiCGLii ALitNHAit NAntl Tt~I 

Sl6HALIZED IHIERSECIIOH INPUT 
SIGNAL PHASING gATA 

ALltMNAil Nun: ~l 

1984 

HORnAL PERIOD PEAk PERIOD 
--------------------------*··---------------- ------------~·-------------------------------

Ltft hqM. Left Ri!lht Ctrl Arr Left hqht Left 
JI\ App Cyclt Gretn Green 6r1en Type Type Type Type Cyclt 6rttn Green 6retn Type 

----- ----- --·-- -----
01 01 120. n. 7. o. 4 2 J 4 120. n. 7. o. 4 
01 02 120. 91. 7. o. 4 2 J 4 120. 91. 7. o. 4 
01 03 120, 19. o. o. 2 2 4 120. 19, o. o. 2 
01 04 120. 19. o. o. 2 2 4 4 I 20. 19, o. o. :? 

PROJECT: LINCOLN ALTERNATE NA"E: TEST 

SIGNALIZED INTERSECTION INPUT 
UOLUNE AND LANE INPUT 
1984 

VALUE OF TINE 

h\ App Z.NT INT Au\o lltrli. Htrk Hr1 
--- --- --- ---- ---- ----

11 01 0.02 0,01 ,.o 14,0 16.0 22 
II 02 1,02 0,01 6,0 14.0 16,0 22 
II 03 0,02 0,01 6,0 14,0 16.0 22 

NORIIAL PER I OD 

VOLUNE 

llol PHF Spd 
·--- --- ---
604, 0,90 JS, 
'64, 0.90 JS, 
Ill, 0,90 35, 

FIGURE 3 Input for signalized intersection, 1984. 

LANES 

R( Th Ll 
-- -- --
0 2 1 
0 2 I 
0 1 I 

Hr1 

2 
2 
2 

PEAK PERIOD 

VOLUIIE LANES 

llol PHF Spd Rt Th Lt. --- --- -- -- --
604, 0.90 J:5, 0 2 
'64. o.,o 35, 0 2 
IIJ, 0.90 35, 0 1 

k1qht Ctrl Arr 
Type Type Tvpt ---- -----
2 J 4 
2 J 4 
2 4 4 
;! 4 4 

ALTERNATE NUll1 02 
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PROJ[Cf1 LINCOLN ALTERNATE NANE1 JESf ALTERNATE NUN1 01 

SJOP Sl&NED INTERSECTION ou,ruT 
1984 2004 

ll"E COSJS OPER. COSTS T IIIE COSJS OPER.COSTS 
Int Av, ----------------- ----------~------ Int Av, -----~----·-···----- ----------------

Jot VoluRI Dtlav ldll Stop ldll Stop Toh! UolURf bthy ldll Uop ldll Stop Tot•l 
---------

01 47448. S7.0 1718047. 605848. I 84309. 344322. 285252S. 47448. 57.0 1718047. 605848. 184309. 344322. 2l52S2S. 

PROJECT; LINCOLN ALTERNATE NAN[; JEST 

TRANSPORTATION COST/BENEFIT ANALYSIS 
su""ARY REPORT 

ALTERNATE NU"; 01 

BASE YEAR 1 1984 
FIRST YEAR, 1984 
LAST YEAR1 2004 

DISCOUNT RATE1 0.10 

HIGHUAT USER COSTS 

SEO"ENT COSTS 

ACCIDENT COSTS 
TINE COSTS 
DU COSTS 
RUNNING COSTS 
SPD CHN COSTS 
CURU COSTS 
TOTAL 5£0 COSTS 

IIIIERSECI IONS 

SIGNALIZED 
&IOP SIGNU 
kAI L Ck0SS IHGS 
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FIGURE 4 Output for stop-signed intersection. 
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FIGURE 5 Output for signalized intersection. 
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ternative 1) is approximately 57.0 sec and the total 
annual delay costs for the intersection are 
$2,852,525. Figure 4 also shows a summary report for 
Alternative 1. Because the alternative does not 
include any segments, ~, 1 C!og"'a"+- ,..,..,eo...... licted in 
the summary report are equal to zero, whereas annual 
intersection delay costs are equal to $2,852,525. 
Build costs for this alternative, the "null alterna
tive", are all equal to zero. 

Figure 5 shows that the signalization of the 
intersection would greatly reduce the average inter
section vehicle delay from 57.0 to 15.2 sec and 
thereby reduce the annual intersection delay costs 
to $803,810. The present worth of the build costo 
for the signal alternative includes a $250,000 con
struction cost and a $74,364 traffic control cost. 

The economic comparison of the two alternatives 
is given as follows: 

Net 
Present Benefit- Present-Worth Costs 

Alter- Worth Cost ($) 
native ($) Ratio User Build 
1 o. 1.00 24,664,778. o. 
2 17,390,150. 54.61 6,950,265. 324,364. 

It may be seen that the present worth of the user 
costs for Alternative 1 is approximately $24.7 mil
lion compared with a present worth of approximately 
$7.0 million for Alternative 2. Thus, the benefit
cost ratio !'or Alternative 2 compared with that for 
Alternative 1 is approximately 55, reflecting the 
high savings in user travel time due to reduced 
vehicle delay and the relatively low implementation 
cost of Alternative 2. 

SUMMARY 

The foregoing example illustrates only one applica
Uo,1 among scores of potential applications of the 
Highway Economic Analysis computer package. This 
package is a highly versatile tool that permits the 
user to evaluate urban as well as rural highway 
projects ranging from traffic control measures and 
intersection widening to surface rehabilitation and 
major new construction. Alternatives may include 
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single highway segments or isolated intersections or 
many segments and many intersections with different 
types of control. In addition, the level of analysis 
may vary from planning applications to detailed traf
Lic contcoi or final design applications. Moreover, 
the user is afforded great flexibility in changing 
all the internal tables as needed. For this, special 
file-handling programs permit the user to update 
existing operating cost tables within the package by 
changing the specific values, the vehicle mix, or 
the cost update factors. Other tables such as capac
ities and intersection accident costs can also be 
easily changed by the user to reflect local needs. 
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Pricing Options for Urban Transportation Modes 
ATHANASSIOS K. BLADIKAS and WILLIAM H. CROWELL 

ABSTRACT 

Urban transit is in many ways in serious financial trouble, and its primary 
source of revenue--fares--is politically difficult to establish and change. In 
addition to raising funds, fares must often redistribute income, spur local 
development, and help reduce automobile use. This multipurpose situation is 
similar to the one that Boiteux handled in his examination of the publicly 
owned French electric utility industry. Bailey and Willig did similar analyses 
of long-distance telephone rates. The goal was to have prices that efficiently 
related to services' marginal costs and elasticities of demand, generated an 
acceptable level of profits (or deficits), and maximized the public's welfare 
from these services. The pricing analyses presented follow a similar approach; 
the Metropolitan Transportation Authority in New York City is used as the case 
study. Net benefit changes (revenues plus consumer surplus) were shown to be 
greater from efficiently set peak and off-peak fare differentials than for flat 
fares. These results were found to be fairly insensitive to changes in the fare 
elasticities of demand. In fact, the differential-fare approach looked best 
when the gap between peak and off-peak elasticities and marginal cost values 
was greatest. This was not an attempt to find the optimal or welfare-maximizing 
set of fares, but rather to show which transportation pricing options maximized 
public welfare within given budgetary constraints. 

Considerable attention has been given in recent 
years to the manner in which transportation modes 
are priced in urban areas. Growing transit deficits, 
overcrowded highway networks, the high social cost 
of capacity expansion, and the growing realization 
that current pricing methods are often inefficient 
have all combined to make the revision of such meth
ods a regular part of public policy discussions. In 
addition, the notion of viewing transportation ser
vices in a systems context rather than merely as 
separate modes has received widespread acceptance. 
The field of transportation, and public utilities in 
general, is greatly complicated by the multiple and 
frequently changing policy goals that pr icing, fi
nancing, and subsidization decisions often face. 
Fares may be raised one year to decrease the def
icits for fiscal reasons and then lowered in an
other year in order to reduce environmental pollu
tion, relieve congestion, or stimulate economic 
activity; both fare change decisions affect the de
mand not only for transit but also for private auto
mobile use, Attempts to provide transportation ser
vices efficiently in such a policy setting are often 
difficult and frustrating. 

In the classical economic sense, a particular 
mode is being used inefficiently when the demand or 
supply or both of its services are greater or less 
than they would be if the true cost and demand func
tions were known and reflected in the pr ice struc
ture. In terms of pricing theory, a system of inter
acting modes would operate efficiently if the prices 
charged in each market were set equal to marginal 
costs ( the cost increment required to provide an 
additional unit of service). This concept is par
ticularly important for transport modes because of 
the typical peaking of demand during rush hourR th~t 
requires a physical plant and staffing level well 
above that required in off-peak periods. The concept 
of marginal cost pricing is therefore often referred 
to as "peak-load" and "congestion-cost" pricing and 
has received extensive treatment in the transporta
tion economics literature Cl-ll. However, marginal 

cost pricing for transportation services may lead to 
operating deficits that are beyond available subsidy 
levels, forcing planners to deal with what econo
mists call "second-best" pricing. On the basis of 
the original insights of Dupuit, Hotelling (4), and 
Steiner (5), methods were sought to solve the 
paradox of-industries in which costs are decreasing. 
These analyses were furthered by Baumol and Bradford 
(_§.) , who showed in probably the most widely quoted 
analysis of the problem what Ramsey had demonstrated 
in 1927 Cll, namely, that any government entity (or 
private firm) that wanted to use efficient (but not 
strictly marginal cost) pricing schemes could use 
both demand elasticities and marginal cost informa
tion to determine how the fare in each market should 
differ from the marginal cost. 

Most of the efforts using this type of Ramsey 
pricing approach have dealt with the pri.cing 
policies of public utilities, with a very important 
contribution coming from Marcel Boiteux of France, 
who demonstrated how the electric utility industries 
could determine prices in their various service 
areas (_!!) • Willig and Bailey (2) developed a multi
service pricing model for various interrelated tele
phone services that maximized the consumer benefits 
of an existing system within specified budget con
straints. It is this type of analytical approach 
that is pursued in this paper. 

CONSUMER SURPLUS AND THE PRICE ELASTICITY OF DEMANn 

The operating position of a transit agency could 
generally be shown as in Figure 1 by fare and output 
levels F2 and Q2 so.mewhere between the breakeven (Q1l 
and optimum (Q3 ) levels. As output is expanded by 
lowering the fare, the gap between average cost (AC) 
and average revenues increases; for example, BD in
creases and DF decreases as a greater deficit is in
curred for the sake of a more optimal pricing scheme. 
The demand curve (D'D") indicates what consumers are 
willing to pay for the provided services. According 
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FIGURE 1 Transit supply and demand functions. 

to Hicks' concept of "equivalent variation," the con
sumer welfare gained from a reduction in price would 
be equal to the maximum amount that a consumer would 
pay to bring about the reduction (10) • The surplus 
value at any fare level Fi would equal 1/2 (OD' -
OFi) Qi, which clearly increases as the fare 
is lowered. 

An operator or public official wanting to maxi
mize this type of consumer benefit (which is closely 
associated with ridership) faces a number of con
straints. In terms of allocational efficiency, by 
lowering the fare below F3 , riders would not be 
covering marginal costs (MC). This constraint places 
an upper limit on welfare at fare level F3 = MC. 
The second limitation is that caused by the exis
tence of increasing returns (decreasing average 
costs), which produce deficits equal to CE when 
prices are equal to marginal cost without any price 
differentiation (i.e., the same price at all times). 
Therefore, if one wishes to eliminate deficits, 
fares have to increase to F1. Thi s places a lower 
limit on welfare, at least for publicly owned sys
tems that may not be profit seekers. This does not 
mean that increasing returns and optimal pricing 
cannot be compatible with a profitable operation. 
one can envision a hypothetical shift in the demand 
function of transit, possibly caused by a major 
increase in retail gasoline pr ices, for example, to 
D*D** in Figure 1, where a fare set equal to margin
al cost would also be equal to average cost. At such 
an expanded output level, the operator in this 
hypothetical situation would be functioning with the 
lowest possible average costs. 

Measurement of the consumer surplus level in a 
market is a direct fallout of the estimation of the 
demand function for that good or service, and the 
demand function can be determined from estimates of 
the price elasticity of demand. The important factor 
here is that there are significant differences in 
transit demand elasticities for different modes and 
in various transl t "markets," especially as delin
eated by such factors as time of day, day of the 
week, and direction. Even with transit elasticities 
given, assumptions need to be made about the overall 
shape of the demand functions. As demonstrated in 
Figure 1, one could assume that the relation between 
price and demand is a linear one (D'D"), with a 
constant slope (dQ/dF) but with elasticity increas
ing with pr i ce [e.g., with E = - (dQ/dF) • (Fi/ Qi), as 
Fi + D' and Qi + O, Fi/Qi i ncreases , and with dQ/dF 
constant, this results i n a s t eadi ly increasing fare 
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elasticity as fares increase]. A second assumption 
could be that fare and demand adjustments will occur 
in the same proportion over the full range of fares, 
for example, that elasticity wil l Oe constant (curve 
D2D2 in Figure 1). This type of hyperbolic function 
would result in an elasticity greater than that of 
the linear function for fare decreases and less than 
that for fare increases. In Figure 1, after a fare 
increase from F2 to F1 , the new demand level Q1c 
under the constant elasticity assumption is greater 
than Q1 under linear assumptions, whereas the reverse 
holds for Q3c and Q3 for a f are dec rease to F3 • Con
cumer ourplus is also grea ter under the eonsLduL 

elasticity ass umptions, bec ause the area under D2n2 
is not only greater than that under D'D" at all fare 
levels but is actually infinite (the demand curve 
D2D2, as a hyperbolic function, will never intersect 
the fare axis). A linear demand function will be of 
the following form: 

Q =a+ bF (1) 

and the constant elasticity demand functions will be 
of the following form: 

Q = KF1l 

where 

Q demand level (ridership), 
F = fare, and 
E fare elasticity. 

OUTLINE OF RAMSEY PRICING METHODOLOGY 

(2) 

To set the stage generally for this analysis, assume 
an operation with a set of n markets with price and 
output sets (P1, P2, ••• , Pnl and (x1, x2, ••• , xn>• 
If the goal were to maximize some measure of consumer 
surplus as a function of market pr ices such 
as W = f(p1, P2, ••• , Pnl, sub ject to t he prof it con
straint B = g(p1 , p2 , ••• , Pnl = M, t hen, by using 
the LaGrangian mul tiplier method , it wou l d be desir
able to maximize the following function: 

h = f(Pi, P2, ••• , Pnl 
+ A [g(pl' P2, ,,,, Pn) - M] (3) 

Therefore, consumer surplus can only be maximized 
if 

or 

for all i (4) 

According to the Hicksian concept of consumer sur
plus, the welfare of an individual consuming quantity 
xl at price p1 would be increased at a rate equal to 
x1 for a one-dollar pr ice reduction and he would 
therefore be willing to pay up to that amount to 
bring about the pr ice change (1QJ , Accordingly, for 
a change in price of Pl• the rate of change in 
welfare is 

(5) 

From Equations 4 and 5, 

(6) 

If MCi, MRi, and Ei represent marginal cost, marginal 
revenue, and price elasticity of demand, respec
tively, then 

(7) 
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This assumes that api/axi = O; that is, that the 
cross-elasticity of demand 6etween markets is zero. 

Marginal profit can now be defined as follows: 

(8) 

Combining Equations 6, 7, and 8 and using the 
definition of the elasticity of demand [Bladikas and 
Crowell give a complete derivation (11) J, the fol
lowing expression may be obtained: 

(9) 

where K = (1 + >.J/L 
The relationship shown in Equation 9 states that 

for every good or service i, the amount by which 
price Pi varies from marginal cost will depend on 
the elasticity of demand for that good. If all Ei's 
are equal, pr ices in all markets will differ from 
marginal cost by the same proportions. However, when 
demand elasticities differ, these proportions will 
differ; Ei thereby determines, along with marginal 
cost, the proper level of prices (or fares in this 
context) i for example, as Ei increases, (Pi - MCil 
f Pi decreases, and 

(10) 

where K is the Ramsey pricing constant. 

THE BASIC PRICING MODEL 

On the basis of what has been presented so far, a 
set of computer-based models was developed to recal
culate the fares of a given set of urban transporta
tion "markets" so that Equation 10 is satisfied for 
all of them. The following data must be provided for 
each transit market to be analyzed: 

' Marginal cost, 
• Current fare levels, 
'Ridership levels, and 
• Price elasticity of demand. 

Alternative values for marginal costs and elastic
ities are provided where no exact measurements are 
available to allow the model to perform a sensitiv
ity analysis of different combinations of these 
values. After the foregoing information has been 
read, the model applies the Ramsey pricing methodol
ogy for each combination of the given marginal cost 
and elasticity alternatives. The procedure begins 
by the calculation of total profit (or loss) from 
all modes and time periods at the current fare and 
ridership levels, as follows: 

SUMP 

where 

I J 
l l Qij (Fij - Cijl 

i=l j=l 

SUMP = total profit (or loss), 
Q = ridership, 
F c fare, 
C marginal cost, 
I = number of modes, and 
J = number of time periods. 

(11) 

After the total profit (or loss) has been ob
tained, the demand functions for every mode and time 
period are determined from Equation 1 or 2 depending 
on the user's choice. The iterative process begins 
by setting the demand for the first mode and time 
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period equal to a very high value and obtaining the 
associated Ramsey constant (R) • By using the Ramsey 
constant, the elasticities, marginal costs, new 
prices (fares), and quantities (ridership) are com
puted for all modes and time periods in a way that 
will satisfy Equation 10. The new prices and demand 
levels determine new profit levels, which are added 
and compared with the initial total profit (SUMP). 
If they are not at least as large as SUMP, a new 
iteration begins by decreasing slightly the very 
high demand of the first mode and time period and 
repeating the process. The iterations continue until 
the current profit becomes at least equal to the 
original one. When this happens, control is passed 
to a subroutine that calculates and prints the fol
lowing output variables for every mode and time 
period: 

• Original 
• Original 
• Original 

ELNEW), 

and final fares (PRICE and PNEW), 
and final ridership (QUANT and QNEW), 

and final elasticities (EL and 

' Marginal cost (COST), and 
• Percent changes in ridership, revenue, fare, 

and welfare (%DQ, %DREV, %DP, %OW). 

In addition to the foregoing information the 
output contains the following cumulative results for 
all modes and time periods: 

' Total change in revenues (CHREV), 
• Total change in cost (CHCOST), 

Total change in profits (CHPROF), 
Total change in welfare (CHWELF), 

' Total net change (CHNET, the sum of CHPROF 
and CHWELF), and 

' Effectiveness index (EINDEX, the ratio CHNET/ 
CHPROF). 

The process is repeated until all combinations of 
alternative elasticity and marginal cost values have 
been analyzed. 

Minor modifications of the algorithm produce a 
variety of pricing models that can be grouped into 
four major categories according to the following: 

1. The programming language and implementation 
hardware (FORTRAN for mainframes and BASIC for mi
crocomputers), 

2. The shape of the demand function used (linear 
or hyperbolic) , 

3. The iteration procedure (constant increments 
or increments that are proportional to demand and 
inversely proportional to elasticities), and 

4. The presence or absence of special con
straints on fares or ridership for any mode or time 
period. 

Any model type can be picked from each of the 
four categories. It is possible to use, for example, 
a mainframe-based, constant-elasticity, constant
iteration-increment, unconstrained model. Therefore, 
there is a total number of 16 (2 4) possible model 
types. The variable-iteration-increment models are 
simply faster but less accurate than the constant
iteration-increment models provided that the con
stant increment is small (about 1/ 100 for the rider
ship for linear demand and 1/100 of 1 cent for 
hyperbolic demand functions). Full program listings 
may be found elsewhere (11). 

A MULTIMODAL CASE STUDY 

The New York City area was chosen for an application 
of the model in a large, mul timodal urban setting. 
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Every conceivable mode of public transportation 
exists in New York City, but not all existing modes 
were included because some are insignificant when 
compared with ntherr; i n ·t'=!rms of their annual rider
ship. The Metropolitan Transportation Authority 
(MTA) is the major provider of public transportation 
services in the New York City area . The multimodal 
nature of the MTA allows the results produced by the 
pricing models to validate one of their major aims-
to efficiently adjust prices while maintaining the 
total system's profit (or deficit). In an area where 
different organizations own and operate the commuter 
railroad, the tolled road facilities, thP haRPR, and 
the rapid transit system, it would be institution
ally more difficult to implement a Ramsey pricing 
approach, because some modes may benefit consider
ably more than others. In New York City, however, a 
resident of Forest Hills working in Manhattan's 
financial district may go to work by (a) driving a 
car and paying a toll collected by the Triboro 
Bridge and Tunnel Authority (TBTA), (b) taking the 
Long Island Rail Road (LIRR) commuter rail line, or 
(c) using the city's transi t system run by the New 

York Ci ty Tra ns i t Authority (NYCTA). But TBTA, LlRR, 
and NYCTA ar e all MTI\ subsid i a ries, a nd a change in 
the price struct ure will simp ly rea llocate revenues 
in the various MTA "pockets." Shifting of funds 
among MTA entities has been in effect since the 
1960s through the use of TBTA surpluses to finance 
deficits of the NYCTA and commuter rail operations. 

Inpu t Da t a 

The data used for this multimodal case study are 
presented in Tables 1-3. Prices do not reflect the 

TABLE 1 Multimodal Case Input Data: Price 
and Ridership 

Mode Price($) 

Subway 0.75 
Bus 0.75 
Commuter rail 2.00 
Tunnel and bridge 1.25 

Ridership 
(000,000s) 

Peak Off Peak 

623 415 
334 281 

43 40 
so 186 
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latest increases that became effective in J anuary 
1984. Only two time periods are used (peak weekday 
and off peak for all other times) and only the four 
major modeo within the MTA care considered. r,,-iCTA: s 
bus and rail operations are treated as two separate 
modes, whe r eas LIRR was the only commute r rail oper
ation. " Tunnel and bridge" r epresents vehicular 
traffic entering Manhattan from Queens, Brooklyn, 
and the Bronx via TBTA tolled facilities. 

Ridership estimates were obtained from UMTA Sec
t ion 15 reports and annual reports of TBTI\ and LIRR. 
Three elasticity alternative s are used. Basically, 
there ~rP two way& of determining c l~c t icities: use 
values from ridership changes due to fare changes in 
either the system under consideration or similar 
systems in other areas. For New York's transit sys
tem, the Regional Plan Associa tion (RPA) (12) esti
mated demand func tio1,s a nd rela t ed price elastic
ities of demand that were -0.16 for the subway and 
-0.31 for the bus services. However, these are over
all elasticities across all time peJiods, and other 
studies (13-16) show that no demand formula is ap
plicable "'Tn---;11 situations. Such factors as the 
transit mode in question, trip purpose, time of day 
or day of the week, and similar s p ecifics effec
tively create an array of demand situations or 
"rnarkets. 11 

The elasticity values for the subway and bus 
modes presented in Table 2 vary about the average 
figures suggested by the studies just mentioned. The 
base elasticity figure for the TBTA tunnels and 
bridges was based on these studies and on a brief 
analysis of the changes in demand levels after toll 
increases. Unfortunately, no data were available on 
elasticities by time of day, so it was assumed that 
the ratio of peak to off-peak elasticity was the 
same as that for subway services. The same ratio was 
used for the commuter rail elasticities, a basic 
figure that was extrapolated from e s timates made by 
the New York State Department of Trans pn~t~t i on (17) . 

The marginal cost values calculated for each of 
the transport services are rough estimates. No 
rigorous empirical attempt was made to determine 
these cost functions, because data were not suffi
cient for the systems in question. For this reason, 
a range of cost values was tested and it is assumed 
that marginal costs for all modes and time periods 
remain constant over the range of demand levels 
being considered. 

TABLE 2 Multimodal Case Input Data: Cost and Elasticity Alternatives 

Cost($) 

Period Mode 2 

Peak Subway 0.69 0.92 
Bus 0.71 0.9 4 
Commuter rail 3.00 4.00 
Tunnel and bridge 0.70 0.80 

Off peak Subway 0.35 0.46 
Bus 0.35 0.47 
Commuter rail I.SO 2.00 
Tunnel and bridge 0.35 0.40 

3 

I. I 5 
1.18 
5.00 
I.I 0 
0.58 
0.59 
2.50 
0.55 

Elasticity (absolute 
value) 

2 3 

0.08 0.10 0.13 
0. 15 0.20 0.25 
0.15 0 .20 0.25 
0.08 0.10 0.13 
0.15 0.20 0.25 
0 .30 0.40 0.50 
0.30 0.40 0.50 
0.15 0.20 0.25 

TABLE 3 Multimodal Case Input Data: Likely Demand Functions 

Mode 

Subway 
Bus 
Commuter rail 
Tunnel and bridge 

Linear 

Q = 1.261 *109 - 2.24*t08(F) 
Q = 8.05*108 - 2.54*J08 (F) 
Q = l.09*108 - I.27*107 (F) 
Q = 2.74*107 - 3.02*I07 (F) 

Constant Elasticity 

lnQ = 20.734- O.I 6(1nF) 
lnQ = 20.191 - 0.3I(lnF) 
lnQ= 18.019- 0.3l(lnF) 
lnQ = 19.244- 0. 16(1nF) 
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Given the current prices and quantities and the 
basic overall elasticities, linear (Equation 2) and 
constant elasticity (Equation 3) demand functions 
can be produced for all modes, as shown in Table 3. 
The linear demand functions imply that the fare at 
which ridership will be eliminated (Fe) is $5.43 for 
subways, $3.17 for buses, $8.45 for commuter rail, 
and $9.06 for tunnels and bridges. These values 
imply further that current consumer surplus (1/2 x 
(Fe - F) x Q] is $2.45 billion for subways, $0. 74 
billion for buses, $0.27 billion for commuter rail, 
and $0.92 billion for tunnels and bridges. The total 
consumer surplus is therefore $4.4 billion. These 
figures are given to provide a base for comparing 
the relative magnitudes of the output variables 
produced by the models. 

Results from the Constant-Iteration-Increment Models 

Only results from the constant-iteration-increment 
models are presented, because the variable-itera
tion-increment models are simply faster and cruder 
tools. Because the prices suggested by the models 
are not very different for the various cost and 
elasticity alternative combinations, the results of 
the first cost and elasticity alternative only are 
shown in Table 4. 

It is obvious from the results that all low-elas
ticity peak periods are charged more than the high
e lasticity off-peak periods. Some of the price 
changes are rather significant. For example, peak
period commuter rail passengers are charged 72 per
cent more and off-peak bus passengers have their 
fares reduced by 39 percent. However, in spite of 
the large individual price variations, the model 
produces minor overall changes for the average 
transportation services user in the area. If rider
ship and revenues for all modes and time periods are 
added together, under the original pricing scheme 
1.972 billion trips are made, which generates $1.701 
billion of revenues. Thus the price of the average 
trip is 86.24 cents. If the prices suggested by the 
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model are implemented, total ridership increases by 
1. 6 percent to 2. 004 billion, the average trip be
comes 2.2 percent less expensive (84.35 cents), 
total revenues are reduced by O. 5 percent or $8. 9 
million, and consumer surplus is increased by $18 
million, or 0.4 percent. Therefore, if a systems 
approach is taken, the overall changes are for all 
practical purposes negligible. This is a perfect 
illustration of the impacts of Ramsey pr ices. They 
simply redistribute revenues among the various 
"markets" by charging differential prices, but with
out producing any significant overall changes. 

MODELS WITH CONSTRAINTS 

An area's transportation system not only satisfied 
the basic mobility needs of its population, but also 
can be us-ed to serve or promote other purposes and 
causes. Therefore, although the prices suggested by 
a Ramsey pricing methodology may make economic 
sense, there might be other overriding concerns that 
dictate a different price structure. Peak-period 
vehicular traffic may have to be limited because of 
environmental reasons, whereas it might be desirable 
to increase off-peak travel for economic development 
reasons. Because of polit i cal realities, transit 
fares may not be able to increase above a certain 
level and may not fall below another because of 
system capacity constraints. The constrained ver
sions of the models provide the user with a tool 
that can model such special local situations. Only a 
ridership constraint example is presented here. A 
variety of constrained model results may be found 
elsewhere (11) • Tables 5 and 6 give the results of 
setting a lower limit on the ridership of the subway 
peak period, which was limited to 580 million pas
sengers (round-off errors produce a QNEW of 579.9 in 
Table 5). The linear demand model was used and the 
detailed results from only the first cost and elas
ticity alternative combinations are shown. Cumula
tive changes produced by all nine cost and elastic
ity alternatives from the constrained and 

TABLE 4 Sample of Results from Linear Demand Function Unconstrained Model 

Changes in Final 
Ridership Final Fare 

Ridership Revenue Fare Welfare (QNEW) (PNEW) 
Mode Period (%DQ) (%DREY) (%DP) (%OW) (000,000s) ($) 

Subway Peak - 2.96 32.99 37.06 -5.84 604.5 1.03 
Bus Peak -2.8 1 15.40 18.73 -5.54 324.6 0.89 
Commuter rail Peak -10.8 1 53.48 72.09 -20.46 38.4 3.44 
Tunnel and bridge Peak -0.1 9 2.15 2.35 -0.38 49 .9 1.28 
Subway Off peak 4 .1 3 -24.55 -27.55 8.43 432.J 0.54 
Bus Off peak 11.85 -32.32 -39.48 25.09 314.3 0.45 
Commuter rail Off peak 3.6 5 -8.96 -12.17 7.43 41.5 1.76 
Tunnel and bridge Off peak 6.83 -41.82 -45.54 14.13 198.7 0.68 

Note: Cumulative results (in millions of dollars, except EINDEX): CHREV = -8.9, CHCOST = -9.1, CHPROF = 0.26, CHWELF = 18.1, 
CHNET = 18.4, ElNDEX = 0.0069. 

TABLE 5 Results from Constrained Model 

Changes in Final 
Ridership Final Fare 

Ridership Revenue Fare Welfa re (QNEW) (PNEW) 
Mode Period (%DQ) (%DREY) (%DP) (%OW) (000,000s) ($) 

Subway Peak -6.92 73.58 86.48 -1 3.36 579.9 1.40 
Bus Peak -6.77 :J!dl 4!> .13 -J:J .08 :; 11.4 1.09 
Commuter rail Peak - J 4.45 67.95 96.31 -26.8 1 36.8 3.9 3 
Tunnel and bridge Peak -4.25 46.66 53.18 -8.33 47.9 1.9 1 
Subway Off peak -0.11 0.63 0 .74 -0.22 414. 5 0.76 
Bus Off peak 7.29 -18.78 -24.29 15.11 301.5 0 .57 
Commuter rail Off peak -0.57 1.33 1.91 -1.14 39.8 2.04 
Tunnel and bridge Off peak 2.48 -14.46 -]6.53 5.02 190.6 1.04 
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TABLE6 Comparison of Results from Constrained and Unconstrained Models 

Alternative Variable ($000,000s) 

Cusi. EiasLichy CHREV CHCOST 

Constrained 

I I 449.7 -57.6 
I 2 263.2 -49.0 
1 3 130,9 -40.8 
2 I 459.0 -94.8 
2 2 271.1 -91.5 
2 3 123.9 -85.7 
3 I 492.4 -14.5 
'.I 2 300.2 -15.2 
3 3 134.9 -15.2 

Unconstrained 

I 1 -8.9 -9.1 
I 2 -9.9 -J0.5 
I 3 - J 3.7 -J 3.8 
2 I -27.3 -27.8 
2 2 -34.3 -35.7 
2 3 -44.8 -45.3 
3 I -50.6 -51.1 
3 2 -67.1 -68.1 
3 3 -85.7 -86.7 

unconstrained versions of the model are also pre
sented for comparison purposes . 

The unconstrained linear demand model produces a 
peak subway ridership that ranges from 593,4 to 
609.4 million for the various cost and elasticity 
alternatives. Therefore, by restricting peak subway 
ridership to 580 million, that ridership can effec
tively be reduced between 2,3 and 4.8 percent. With 
the exception of the first cost and elasticity al
ternative, which produces a negative net change and 
therefore a negative effectiveness index, all other 
cost and elasticity combinations continue to produce 
pogitive o,,erall net chan')e!l after the constraint 
has been placed. However, the effectiveness indices 
of the constrained model are one to three orders of 
magnitude smaller than they were in the uncon
strained model. This deterioration of the con
strained model's effectiveness is not so much a 
result of reductions in net change (for the last two 
cost and elasticity combinations the constrained 
model actually produces slightly higher net changes) 
as it is mainly from the rather dramatic profit in
creases of the constrained model (two to three orders 
of magnitude higher than those of the unconstrained 
model). The high profit changes are produced from 
the higher price that the constrained model has to 
charge the peak-period subway users in order to turn 
away some of them and reach the specified limit. The 
higher peak-period subway fare produces in turn 
higher prices for all other modes and time periods 
through the Ramsey constant (Equation 10). The higher 
prices produced another interesting difference. The 
positive net changes produced by the unconstrained 
version were a result of increased benefits to both 
the transportation system (more profits) and its 
users (higher welfare). In addition, the user bene
fits were from one to three orders of magnitude 
higher than the system benefits. This situation was 
reversed dramatically when the constraint was placed. 
Although the net changes remained roughly the same 
(except for the first cost and elasticity alternative 
combination), only the transportation system received 
benefits, whereas the users had to suffer a consider
able reduction in their welfare. 

Naturally, there are limits to what one can do 
with prices alone. Unrealistically high or low con
straints either will produce no results at all, 
because the model will not be able to meet the non
reduction of the current profit criterion, or will 

CJ1i'KOJ-< CHWELF CHNET EINDEX 

507.3 -520.5 -13.2 -0.0261 
312.2 -309.0 3.1 0.0101 
171. 7 -154.3 17.4 0.1011 
553.8 -547.5 6.3 0.0114 
362.6 - 341.6 20.9 0.0577 
209.7 -175.3 34.3 0.1637 
637.4 -607.5 29.9 0.0469 
452.2 -407.5 44.7 0 .0988 
287 .3 -229.4 57.9 0 .2016 

0.265 18.1 18 .4 0.0069 
0.597 24.3 24.8 0.0042 
0.077 30.8 30.9 0.0004 
0.562 23.8 24.3 0.0043 
1.373 31.0 32.3 0.0023 
0.414 40.1 40.5 0.0098 
0.523 31.3 31.8 0.0061 
1.046 41.l 42.1 0.0040 
0.967 52.0 52.9 0.0055 

produce unreasonable results. For example, if an 
off- peak subway ridership goal of 480 million is 
forced on the system, the model indicates that the 
new fare for this mode and time period should be 
-$0, 03. This indicates that if it is desired to 
attract 480 million passengers to the subways during 
the off-peak period, they have to be paid 3 cents a 
trip. The correct interpretation is that the con
straint was too high, and it is impossible to at
tract 480 million passengers through pr icing incen
tives alone. Generally, it is impossible to know in 
advance whether a constraint is reasonable. Its 
feasibility has to be in ..... •e:;tig.:lted in most cases b~," 
trial and error. 

MODEL LIMITATIONS 

The model results appear to depend on the assump
tions that those deterred from peak-period use of 
all modes will shift to off-peak trip making. Be
cause the model treats the various modes as indepen
dent rather than substitute services, with no measure 
of cross-elasticity of demand among the modes, it is 
difficult to determine what portion of the 30,000 
former daily users of rush-hour commuter rail ser
vice would (a) travel at another time period but 
still use the railroad, (b) make the same trip but 
hy a diffpr,.nt mr:,ilP, nr (,:,) nr:,t make the trip at 
all. The answer to this question is crucial to the 
understanding of the impact of such fare and toll 
adjustments on the economy of the city. It must be 
remembered, however, that (a) one can still drive 
into Manhattan without using a tolled facility and 
(b) there are other transit and paratransit options 
available (e.g., express bus, taxi, and various 
semilegal van services), most of which are not under 
MTA control, The very presence of untolled bridges 
directly adjacent to tolled river crossings shows 
that there are other economic or political consider
ations that prevent the efficient control of the 
city's transportation network and that tend to move 
feasible pricing policies away from Ramsey-type 
solutions. 

Environmental policies might conflict with any 
program for higher transit fares in any time period, 
The models call for considerably higher subway and 
commuter rail fares, whereas an increase in vehi
cular trips across the MTA's toll facilities is 
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projected, According to the results in Table 4, for 
example, annual transit use is expected to increase 
by 1.3 percent, and bridge and tunnel crossings 
would increase by 5.3 percent. Therefore, these 
types of changes in transportation pr1c1ng could 
possibly conflict with the environmental goals of 
reduced vehicular travel. 

The major limitation of the Ramsey pricing models 
was seen during the discussion of ridership con
straints. As is the case with all goods and ser
vices, travelers do not choose transportation ser
vices only on the basis of their fares. Comfort and 
other amenities are quite often more important fac
tors than the fare, but they are not included in the 
model. In addition, the models do not assume any 
interaction between the transportation system and 
the economy in which it operates and serves. Demand 
levels are determined without a check to see whether 
the local economic activity is capable of producing 
these levels or, conversely, what impacts the new 
demand levels will produce on the local economy. 

DISTRIBUTIONAL ASPECTS OF RAMSEY PRICING 

The changes that the models produce for the overall 
average fares are very minor. However, the charges 
paid by individual travelers in different time 
periods vary considerably, which implies a redistri
bution of the system's cost burdens. The results in 
Table 4, for example, imply a 33 percent, or $155 
million, increase in peak-period subway user 
charges, whereas revenue expectations for other 
periods are lowered by $78 million, or 25 percent. 
At this point, the differences between equity and 
efficiency must be stressed, The Ramsey pricing 
model and the welfare-revenue trade-off considera
tions discussed previously both dealt with the de
fining of efficient pricing policies, that is, those 
that increase total welfare without any consideration 
of its distribution before or after the price change. 
Concerns over the equity of pricing or taxation pol
icies, however, can also be made a part of fiscal 
decisions. These two very distinct economic charac
ter is tics are inexorably linked in the realities of 
the political process and in economic thinking as 
well. Although either one may be treated separately 
for analytical ease, the links between them must 
always be kept in mind. 

A consumer surplus methodology can be envisioned 
that would bring the public's concern over the wel
fare of certain groups into the fare policy decision 
process by including not only marginal costs and 
revenues but also some form of distributional 
weights as an additional constraint on fare selec
tion. With three rough income classifications (low, 
medium, high) and the eight time-period and modal 
combinations of the case study, the following dis
tribution could be defined: 

lij• mij• hij = portion of service Xi· that is 
purchased by the low {medium, high) 
income group 

where Xij is, for example, off-peak bus trips. 
Let us assume that some set of weights has some

how been specified that expresses quantitatively the 
desire of the policymakers to influence transit 
pricing through the addition of certain income 
characteristics of the riders in the various transit 
submarkets. When combined with the 1, m, h (for all 
ij) measures of ridership income distribution, a 
composite equity index of the following form could 
be constructed: 

29 

where w1, wm, and wh are the weights that the 
agency places on a unit of benefit that each of the 
three income groups receives. If the additional 
equity-based distributional variable (Iijl is to 
be included, the basic Ramsey optimizing formula for 
the most efficient pr1c1ng policy (Equation 10) 
should be changed to the following: 

(12) 

With the higher values of Iij given to favored 
groups, this would mean that the higher the values 
of Iij• the lower the price for that service. 

The net impact of any public program or policy on 
the general welfare or that of specific groups de
pends on the benefits received and the costs borne 
by the groups in question. Just as the incidence of 
the fare must be traced, so also must the distribu
tional characteristics of the other taxes used to 
support transit operations be estimated. Typically, 
the assumed impact of the fare receives the bulk of 
the public consideration, whereas the other fiscal 
tools that actually raise the majority of the tran
sit funds are left relatively undiscussed. Crowell 
has shown that the mechanisms employed by local tax 
systems are relatively regressive (.!_!!). Policy argu
ments, therefore, in favor of providing, say, low
fare benefits to riders principally on the basis of 
their income redistributive effect have two basic 
weaknesses: 

l. The profile of the city's transit ridership 
shows that the median income of riders is actually 
above that of the general population, especially in 
congested peak periods when the system's costs are 
highest and an even higher-income population of 
work-trip travelers predominates; and 

2. The tax revenues used to support these ser
vices are mainly from fairly regressive local tax 
sources that would effectively cancel any distribu
tion of the services' benefits supposedly for the 
poor. In addition, the benefits from improved ser
vice or a low-fare policy may be shifted by market 
forces to the landowners whose property value is 
increased through improved transit access; and with 
a property tax system that drastically underassesses 
the land portion of real estate, it is very dif
ficult to "capture" the benefits accrued by these 
high-income individuals (..!2_). 

MODEL SENSITIVITY TO INPUTS 

The models are for all practical purposes insensi
tive to the elasticity assumptions. This insensitiv
ity to elasticity values is not very obvious from 
the summary results that have been presented because 
of the huge total annual riderships of the systems, 
which produce relatively large overall changes for a 
difference of even 1 cent in price. But, given a 
marginal cost alternative, changing the elasticities 
produces differences in the suggested fares that are 
at most 4 cents (or 1 percent), whereas in most 
cases they remain identical. On the other hand, 
given an elasticity alternative, changing the margi
nal costs produces differences in the suggested 
prices that typically range between 5 and 10 percent 
and go as high as 40 percent for the commuter rail 
mode. Typically, therefore, the models are about 10 
times more sensitive to changes in marginal cost 
than to changes in demand elasticity. Unfortunately, 
marginal cost is the only variable for which "hard" 
estimates are not generally available, Higher off
peak and lower peak-period marginal cost values 
would mean a lower potential payoff from a Ramsey
type pricing approach. 
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SUGGESTIONS FOR PUBLIC POLICY AND FURTHER RESEARCH 

The results of the pricing model applications and 
the transit taxation options point out two principal 
areas for public attention: 

1. The current fl.at-fare approach that is in 
vogue among transportation agencies generates a 
lower level of benefits to its users than would be 
possible under a pricing method that took into con
sideration the demand and cost characteristics of 
the systems under their control, This same kind of 
pricing methodology coulu 11l~u be useO to account 
for such social costs as pollution, inefficient use 
of scarce resources, or traffic congestion, Differ
ential fares have been used in other areas around 
the world and in parts of the United States, and of 
course are very common in such private industries as 
the telephone companies, airlines, and other market 
situations with large fixed investments and con
siderable peaking of demand. 

2, Municipalities should begin to look less at 
nontransportation taxes as sources. of earmarked 
support for transportation operations and more at 
the use of rational pricing of transportation ser
vices as a way of raising revenues, avoiding un
necessary expansion of highway or transit systems, 
and increasing the benefits received by the travel
ers in their region, The pricing model showed in 
part how a more sensible pricing approach could be 
shaped. In addition, the ability of a local govern
ment to carry out income distribution through the 
transit system is severel y limited because of the 
use of the system by many travelers who are not poor 
and the considerable economic disruption that levy
ing a fairly beavy progressive taxation on a local 
level might cause in terms of the flight of firms 
and upper-income citizens trying to avoid the tax. 

The results of the pricing modeling effort ehcwed 
that Ramsey pricing could be applied to a multi
market transportation agency, but the model's pre
dictive ability is rather sensitive to changes in 
the cost assumptions. Unfortunately, no accurate 
cost information exists. Section 15 of the Urban 
Mass Transportation Act is a step in the right di
rection, but transit is still very much behind other 
industries as far as data on unit costs are con
cerned, In addition, more up-to-date information on 
the users' income distribution could help to resolve 
some of the conflicts surrounding the claims of the 
regressivity (or progressivity) of various transpor
tation prices. Accurate cost and user characteris
tics data, together with the inclusion of modal and 
time-period cross-elasticities, would make future 
Vt!r~luns or the models very precise planning and 
policy tools that can answer questions on the equity 
as well as efficiency of differential pric i ng. 
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The Con testability of the U. K. Interurban Bus Market 

K. J. BUTTON 

ABSTRACT 

An examination of the nature of the market for interurban bus provision in the 
United Kingdom is offered. It is sought to establish the extent to which this 
market exhibits those characteristics generally associated with contestability. 
The 1980 U.K. Transport Act, which essentially deregulated a large part of the 
interurban bus industry, provides an important dynamic component to the analy
sis and permits an examination of whether the industry behaved as one would 
expect if it were contestable in the face of a major shift in regulatory con
trols. Some general comments are offered as to the direction future policy may 
take if the economic efficiency of the market is to be enhanced in the longer 
term. 

Concern about the realism and policy relevance of 
traditional economic models of market structures led 
to considerable research efforts in the late 1970s 
to improve the understanding of how particular types 
of markets function. Of specific relevance to the 
transport sector was the development of a body of 
theory explaining the behavior and offering policy 
prescriptions for what have been termed "contestable 
markets" (!.-!) . Evidence has been forthcoming from 
the United States that many transport markets are, 
by their nature, essentially contestable (2_) , Fur
ther, the theory offers an intellectual underpinning 
for the recent phase of deregulation in the United 
States (e.g., as exemplified by the Airline Deregu
lation Act, 19781 the Motor Carriers Act, 19801 the 
Staggers Rail Act, 19801 and the Bus Regulatory 
Reform Act, 1982) given that the policies being 
pursued broadly follow those that would appear to 
maximize efficiency in a contestable market. 

Interest in the theory of contestable markets and 
deregulation policies has attracted somewhat less 
attention in the United Kingdom, partly because the 
majority of entry and pricing controls that histori
cally related to transport activities were relaxed 
well over a decade ago under the 1968 Transport Act 
and related legislation. The justification for these 
changes was normally couched in terms of pure 
theories of competition rather than contestability 
and debate centered on traditional concerns over 
"excessive competition" and "monopoly exploitation." 
In consequence, minimal work has been conducted to 
examine the extent to which U.K. transport markets 
exhibit characteristics of contestability. The pass
ing of the 1980 Transport Act, however, now provides 
an important watershed in policy that offers scope 
to examine the degree of contestability that exists 
in one, albeit rather limited, U.K. transport 
market. More specifically it permits an examination 
of the interurban express bus industry and provides 
an opportunity to see to what extent this conforms 
to the much more subtle theories of mul tiproduct, 
natural monopoly that recent work has advanced. The 
dynamics of change brought about by the switch from 
the highly regulated environment of the pre-1980 
situation to the much more flexible regime now pre
vailing provides the type of circumstance that is 
likely to highlight those characteristics of the 
market (if they exist) that point to contestability. 

The paper is divided into a number of sections. 
The two sections that follow provide background ma
terial by offering, first, a brief outline of the 

development of regulatory policy with respect to the 
U.K. interurban bus sector and, second, a summary of 
the main elements of contestability theory. Next the 
nature of the U.K. interurban bus industry is exam
ined against the background of the criteria estab
lished, to test for con t es tability. This analysis 
is, however, static and it is the penultimate sec
tion that, by examining the events following the 
1980 Transport Act, offers a more thorough analysis 
by seeking to see whether the changes that occurred 
correspond to those one would anticipate, a priori, 
if a contestable market were suddenly freed from 
entry and exit restraints. The final section offers 
both some concluding comments and some suggestions 
as to how remaining regulations may be modified to 
further enhance the efficiency of the industry. 

REGULATION OF THE U.K. BUS INDUSTRY 

There are numerous readily accessible detailed his
tories of u.K. interurban bus activities (6-8) and 
the intention here is simply to provide a superfi
cial overview for background purposes. 

Before 1930, regulation of bus transport was ex
ercised through the Town Policy Clauses Acts of 1847 
and 1890, which were designed initially to control 
taxicab activities and subsequently those of horse
drawn buses. The acts enabled local authorities to 
obtain powers (they were not automatic) from central 
government to license vehicles and operators offer
ing carriage service but not those operating on a 
private-hire basis. The legislation was intended to 
cope with the problems of horse-drawn transport and 
was not designed to confront the problems associated 
with the greater speed and distance afforded by the 
development of the motorized bus. 

The 1930 Road Traffic Act laid the foundation of. 
official policy for the next half-century. The 
legislation was brought about in part as a device to 
improve safety standards and increase the stability 
of the industry (which was seen to be weakened by 
"excessive competition") but also, in part, to cause 
the development of a comprehensive network of ser
vices to meet social as well as commercial criteria. 

The country was divided into traffic areas, each 
with a licensing system administered by traffic com
missioners. The licensing regime was designed to 
affect levels of service as well as to ensure each 
vehicle's fitness. Services were divided into stage 
carriage and express carriage for fare-setting pur-
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poses I the l a t ter was d ist inguished by the set ting 
o f min imu.m rat her than actual fares . As far as this 
s t udy is concerned, however , t he key element i ntro
duced i n 1930 was that relat ing to serv ice lic ens
i !!.g. ! :1 t hi:; contc:~t , wheu c ou::.i<iering an applica
tion, the commissione rs were required to t ake into 
account 

1. The suitability of the routes on which a ser
vice may be provided under the license, 

2. The extent, if any, to which the needs of the 
proposed routes or any of them are already ade
q uately served , 

3, The extenl Lu which the proposed service is 
necessary or desirable in the public interest, and 

4. The needs of the area as a whole in relation 
to traff ic (including the provision of adequate, 
suitable, and eff icient services : the elimination of 
Jnnecessary services i and the provision of unremu
nerative services) and the coordination of all forms 
,f passenger transport including transport by rail. 

~ven if the application was granted, the commis
iioners could lay down conditions to licenses re-
1arding f ace levels, publication of timetables and 
:are schedu les, and the e xact l ocation of pickup and 
iet-down points for passengers . 

The result of t he leg is la ion was that entry into 
rnd e idt from particular serv ices p roved extremely 
Uff icult . In genei:-al , there is evidence tha t the 
"ommissione r s tended to f avor l arger under t akings in 
the granting of licenses (1) , wh i c h made market 
penetrat ion by newcomer s par t icularly difficult. The 
commiss ioners ' interpretation of licensing item 4 in 
the for egoi ng list result ed in high levels of cross
subsidi zat i on (by route, by distance, and by time of 
day) bec ause bus operations f r equently had to take 
up unpr ofi table services in order to obtain licenses 
for more lucr ative ones: they had to be seen to be 
mee ting "the needs of the a r e a a s a whol e." The idea 
of •.-:hint constituted a Uus serv i ce also t ended to be 
rigid with only limi ted s cope fo r innovation on the 
part of operators. 

Although the 1930 act, essentially unchanged, 
formed the basis of regulation before the 1980 
Transport Act, there was a brief period in the late 
1940s and early 1950s when t he r e was expe r i mentation 
with a somewhat different approach, The 1947 Trans
port Act established the British Transport Commis
sion (BTC) with tbe remit to provide a coordinated, 
multimodal transport system. The commiss ion took 
over , mainly by purchasing , a substant ial r a hge of 
i nterurban bus operations , which gave it , by 1952, a 
fleet of s ome 14,000 vehicle s operating across the 
country. A near-monopoly of BTC services existed 
ove r large pa rts of t he United Kingdom . l'he kP.y 
po int about BTC ac tivities was t hat t hey were not 
t he subject of traffic commissione r control; es 
sentially it was intended that the BTC would act as 
its own regulatory agency. Unfortunately, this 
period, because of both the gradual nature of BTC 
acquisitions and the phased changes in the law, 
provides no real clues as to the t ype of market that 
would, in the longer term, have emerged. A change of 
government in 1952 and the passing of the 1953 
Transport Act resulted in the reinstatement of the 
traffic commissioners with their pre-1947 powers. 

Leg i slative changes in the 1960s (Transport Acts 
of 1960, 1962, and 1968) did little to change the 
power s of the traffic commissi oners with respec t to 
in terurban bus services, although the establishment 
of Passenger Transport Executives (PTEs) in the 
larger combinations tended to result in a de facto 
removal of their influence in urban areas, The 
legislation also resulted in some changes in the 
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organization of the nationalized interurban bus 
fleets. 

The r ecent phase of deregula tion was, in many 
ways, in complete contrast to the 1978 Transport Ar,t. 
that i mmedia t e ly p r ec eded it . The 1978 l eg islation 
permitt ed the i nt r oduction of car s haring and com
munity bus services outside tra f fic commissioner 
con t rol and thus effect ively i nc r eased the flex ibil
i t y of the sector . This effort , however, was rela
tively marg inal. More important , the traff ic commis
s ione rs were give n new criteria on which to base the 
awa rd of licenses ; in particular, they were now to 
t ake into accoun t 

1, Any transport policy or plans that had been 
made by the local authorities concerned and had been 
drawn to the commissioner's attention by those 
authorities, 

2. The transport requirements of the area as a 
whole (including both the commissioner's own traffic 
area and, so far as was relevant, adjoining traffic 
areas) and of particular communities in the area, 

3. The need to provide and maintain efficient 
services to meet these requ i rements, 

4. The suitability of the route on which a ser
vice may be provided under the license, and 

5, The convenience of those who are disabled. 

In effect this extended the coordinating role of the 
commissioners in license allocations and placed more 
emphasis on the need to take account of the views of 
the local governments involved. Fare policy was also 
modified so that the commissioners were to consider 
the nature of the service concerned as well as the 
public interest. The act represented, therefore, 
something of a retrenchment of policy and a strength
ening of regulatory control. 

The 1980 act substantially changed the emphasis 
and nature of licensing laws. Although there were 
changes in the public service vehicle operator's 
license system, the important change from the point 
of view of this paper relates to the road service 
license. First, the legislation reclassified types 
of bus transport and abolished road service licenses 
for express carriage. Second, it made it easier to 
obtain licenses in general and limited the power of 
the commissioners to i mpose conditions. Finally, 
trial areas were designated whe r e road service 
licenses are not needed for stage carriage services. 

The exemption of express services from road sei:-
v ice licensing is of considerable importance. The 
definition of such services under the act is couched 
in terms of the distance every passenger travels-
this must exceed 30 miles. In effect, therefore, 
long- and medium-distance interurban bus transport 
is no lcmgPr ~11hject to ontry and regulation, .il
though operators are still required to deposit par
ticulars of services with commi s s ioners responsible 
for the areas in which the servi ces commence . It is 
this market, and the impact of the changed regula
tory environment governi ng it, t hat provides the 
basis for much of the s ubsequent discussion. 

THEORY OF CONTESTABLE MARKETS 

The theory of contestable markets argues that under 
certain conditions (notably that potential entrants 
have access to all production techniques available 
to incumbents, that potential entrants are not pre
vented froin trying to attract the incumbents' cus
tomers, and that entry decisions may be reversed 
withou·t costs) there may exist a socially efficient 
competitive equilibrium with only one active firm in 
the market. Quite simply, if the essential condi-
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tions prevail, the fear of potential entry into the 
market by a new entrant will so contain the existing 
supplier that no abnormal profits will be earned in 
the long term and prices will be set to ensure that 
they equate with marginal cost (i.e., are socia.lly 
efficient). 

There is no intention here of trying to lay down 
all the subtleties of argument underlying the theory 
of contestable markets [this is fully covered by 
Baumol et al. ( 1) and a er i tical review is offered 
by Brock (2)1. Nevertheless, one or two features and 
definitions of specific relevance to this study 
justify comment. 

A contestable market may exist if there is only a 
single product, but it may also occur if there are 
multiple products. Interurban bus activities are 
essentially multiproduct by nature: not only do 
services provide a variety of potential pickup and 
drop-off point combinations, but a return route is 
essentially different from the outward journey. The 
multiproduct nature of the industry presents the 
possibility of exploitation of economies of scope. 
These differ from economies of scale in that lower 
unit costs result from providing a range of outputs, 
which is different from the more conventional scale 
effect where one is concerned with the costs of 
increasing the output of a single product. The no
t ions of economies of scope and scale are central to 
ideas of sustainability, that is, the ability of a 
firm to remain the sole supplier of a service even 
when market entry is open. Essentially, the monopoly 
is sustainable if (a) the supplier covers his costs 
and (b) there is no other combination of outputs 
that a potential competitor could supply at lower 
cost without making a loss. In other words, econ
omies of scope in a contestable market imply that a 
monopoly supplier offering a service will, while 
still recovering only his costs, do so in the most 
economically efficient manner possible. 

The important question here is to determine the 
extent to which the U.K. interurban bus industry 
conforms to these ideas of multiproduct contestabil
ity. Baumol et al. (!) provide a useful set of 
guidelines as to the features to look for in 
practice: 

• Establish which of the sector's outputs can 
be provided most economically by a monopoly and 
which are naturally competitive, 

• Determine the degree of contestability in the 
market, 

• Determine the obstacles to contestability and 
evaluate the problems of their elimination, 

• Determine whether sustainable combinations of 
output exist, 

• Quantify (and qualify if necessary) the sus
tainable configurations, 

• Identify any second-best or externality prob
lems that may influence one's view of efficiency, and 

• Check for potential institutional inhibitions 
that may influence the way the market is viewed. 

Although some of these features can be sought in 
a static examination of an industry, if there has 
been a long period of stringent regulation, it is 
unlikely that an undistorted picture would emerge. 
Thus although a simple examination of the nature of 
the U.K. interurban bus sector may offer guidelines 
as to the extent of contestability, these are un
likely to be more than broad indications. A study of 
the impact of regulatory reform (as embraced in the 
1980 act) provides important confirmations and scope 
for further analysis. Therefore attention is fo
cussed mainly on express services, because this is 
the area where deregulation can provide supplemen
tary evidence as to the extent of contestability. 
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THE U.K. INTERURBAN BUS INDUSTRY 

The main feature of most interurban express services 
is that outside factors influencing the demand on 
each route tend to be relatively constant and also, 
in many instances, potential total demand is rela
tively thin. To meet this demand a supplier has a 
range of alternative technologies available--most 
notably a variety of vehicle sizes, each with a 
specific operating cost profile. In general terms 
(assuming, for example, that vehicles of the same 
vintage and other characteristics are concerned) the 
costs of providing a seat mile of service decrease 
with the capacity of the bus used. [Figure 1 shows 
the relevant cost curve (10) • ] There are thus econ
omies of scale to be enjoyed from using larger 
vehicles. Such economies, however, do not constitute 
a barrier to entry into the industry because buses 
are readily available, both purchased and trans
ferred from other services. All technologies are 
openly available. The sector therefore meets the 
criterion of a contestable market in that although 
economies of scale of the type outlined may exist, 
they do not present technical restrictions on free 
entry into or exit from the market. (Exit is facili
tated by the ability of any supplier to transfer 
vehicles to other services should profits not be 
forthcoming from existing ones.) 

What exists, therefore, is a potential in an 
unregulated market for suppliers to compete for that 
market. The total market may be limited in its scale 
(i.e., each route is sparse) and thus efficiency 
suggests that competition between firms within the 
market may not minimize costs (the advantages of 
employing large vehicles cannot be reaped) but 
equally a monopoly supplier would not be in a situa
tion to exploit his position for fear that competi
tors might move in. 

Sunk costs are seen by those who developed the 
theory of contestable markets to be one factor that 
could lead to monopoly rates. In the context of 
urban bus operations these relate mainly to track, 
garaging, and terminal costs. Track is provided 
centrally and access is open to all bus users on 
payment of the requisite tax. However, the method of 
charging may be distortive in the United Kingdom, 
because a substantial part of the fee is based on an 
annual (not use) levy. Thus a new firm entering the 
interurban bus market, if it is not transferring 
vehicles from other routes, meets a financial bar
rier that the incumbent bus operator who has paid 
the annual exise fee does not. From a policy point 
of view this method of recovering fixed costs of 
track, therefore, results in a potential distortive 
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FIGURE 1 Economies of scale in bus size (10). 
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situation, but this is an institutional factor, not 
an intrinsic characteristic of the market. 

Other costs that may a priori be considered sunk, 
such as the provision of necessary garage facil
ities, appt!&! from the available empirical evidence 
to actually vary directly with the mileage of ser
vice provided. Glaister and Mulley (7), for example, 
find a direct linear relationship between garage 
size and costs in their examination of bus opera
tions in eastern England. There would appear, there
fore, to be little evidence that such costs pose a 
barrier to entry. 

Problems may arise in the U. K. interurban bus 
in~ustry il'l the cost ot providing terminal and ac
cess facilities for travelers. If there is one suit
able pickup facility in an area and this is con
trolled by the existing operator, potential new 
operators who are refused access are de facto con
fronted with an infinite cost. In a different con
text, Laker Airways encountered this problem when 
they tried to obtain gate and terminal space at 
Kennedy Airport for trans-Atlantic flights; airlines 
with surplus capacity essentially refused to give 
Laker access (11) • As seen in the following discus
s ion, in terms--;;-f the situation that emerged follow
ing the 1980 Transport Act in the United Kingdom, 
the control of terminal facilities and the very high 
sunk costs associated with providing new, duplicate 
facilities (where possible) reduces the ease with 
which potential competitors can enter a monopolized 
market. 

A final consideration in static terms is the 
basis on which interurban bus operators compete with 
other modes of transport. In the u.K. context this 
is essentially competition with the private car and 
rail (there are few routes on which air transport 
competes with bus modes). For minimum distortion and 
maximum efficiency, the terms of competition should 
be equitable and prices should be determined by 
costs. In practice, questions may be raised about 
the extent to which railway services are subsidized 
as opposed to that for express bus transport (given 
the problems of allocating joint track costs of 
passenger and freight services on the rail mode, the 
answer is not clear cut) and the degree to which the 
private motorist pays his full track costs (!£). 
Distortions in the pricing of competing and comple
mentary modes clearly affect the mode split and may 
thus result in greater or less demand for bus ser
vices on specific routes than efficient, across-the
board pricing would produce. The effect on the in
terurban bus sector is that economies of scope may 
increase or decrease as a result of this (techni
cally the minimum cost vector of services will he 
affected) and influence the optimal nature of supply. 

In summary, thPrP iR some evidence from the 
static analysis that the interurban bus sector does 
exhibit many of the features of a contestable 
market. Where there do appear to be deviations, 
these stem rather more from the effects of govern
ment policy toward both the industry and related 
industries than from the nature of the market per se. 

THE IMPACT OF THE 1980 ACT 

Static analysis may be enlightening, but it must be 
viewed from the position of an established regula
tory environment. When a regime of regulation has 
been in place for a long period of time, it is ex
tremely difficult to separate out the inherent na
ture of the market from that induced by the details 
of the regulations. 

Any change from a regime involving major restric
tions on market entry to one of greater liberaliza-
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tion is going to result in a period of transitional 
disequilibrium. There is also an inevitable problem 
in examining both the nature of the elements of this 
transitional phase and the final outcome: Deregula
tion essentially means that one of the major sources 
of information--details contained on license appli
cations--ceases to exist. 

The immediate effect of the enactment of the 
Transport Act in October 1980 was a considerable 
reorganization within the express bus sector. Six 
major private companies combined to form a con
sortium, British Coachways, offering services from 
London to a range of maier destinations. (The actual 
number of companies involved subsequently varied, 
averaging about 10, but later, from 1981, declined 
s harply.) The companies accepted the deregulation 
enthusiastically and the consortium was intended to 
provide a major competitor to the publicly owned 
National Express, embracing the express activities 
of the National Bus Company ( in England and Wales) 
and the Scottish Bus Group. In particular, it was 
intended to provide a high-speed, no-frills network 
service at low fares (often at 50 percent of the 
National Express level before deregulation). The 
public sector replied by both reducing fares and 
improving service quality. 

In addition, several small independent operators 
(formerly specializing generally in stage or con
tract work) initiated new express services, usually 
from their base area to London. The number of 
genuinely new entrants was, however, extremely small 
(12) and concentrated on specific routes, for exam
ple, Stagecoach operations between Scotland and 
London-Blackpool. 

The effect of this reorganization was an initial 
overall increase in supply of interurban express 
services (Figure 2) and a decrease in the prevailing 
levels of fare (Table 1). In addition, the quality 
of service improved, not simply in terms of the 
speed and frequency of services but also in terms of 
the comfort and range of facilities offered on vehi
cles. On-board toilets became more common and, in 
some instances, premium services such as the Rapide 
offered hostess services and video-TV entertainment. 
Some general idea of the effect of deregulation on 
the nature of the vehicle fleet may be gleaned by 
looking at its composition. In 1978 less than 40 
percent of newly registered vehicles were heavy
weight (i.e., most suited to use on high-speed 
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FIGURE 2 Trends in interurban bus kilometers, 
1977-1982. 
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TABLE 1 Guide to Fare Charges on Selected Routes in the 
East Midlands (1 2) 

Index of Fare Charges" 
Type of 

Route Ticket 1978 1980 1983 

Nottingham-London Single 142 89 100 
Return 135 84 100 

Derby-London Single 128 83 100 
Return 115 69 100 

Nottingham-Norwich Single 212 152 100 
Return 227 149 100 

Nottingham-Blackpool Single 109 135 100 
Return 243 134 100 

Nottingham-Oxford Single 147 97 100 
Return 146 96 100 

Nottingham-Skegness Single 167 Ill 100 
Return 159 107 100 

Nottingham-Clacton Single 157 110 100 
Return 148 107 100 

a After J u ly. 

motorways), but by 1982 this number had risen to 67 
percent, 

The impact on the transport market was a markea 
increase in the use of interurban bus transport 
(although a part of this must be attributable to the 
general economic depression in the country, which 
led to a switch to cheaper modes of transport), 
Tables 2 and 3 (13) show the official data on ex
press buses relating to passenger trips and re
ceipts, respectively, but a change in definition in 
1980-1981 (from one based on fare levels to one 
based on distance) distorts the picture. A more 
useful indicator is the impact on specific routes. 
National Bus, for example, experienced an increase 
of · 186,250 passengers (over a base figure of 
175,000) between 1979 and 1981 on routes between the 
major East Midlands centers and London. By the end 
of 1980, services between London and Manchester and 
London and Birmingham experienced an increase of 
about 200 percent in passengers over the number a 
year earlier. Because of peculiarities in the li
censing system, these latter routes formerly pro
vided services with poor frequency and were thus 
ripe for expansion, but even on routes such as 
London-Newcastle, where capacity had not been se
verely restricted in the past, the number of pas
sengers increased by nearly 50 percent. In some 
cases the increased number of passengers represented 
mainly generated traffic (e.g., London-Newcastle) 
but there was also, in many instances (14), a change 
in mode share in which traffic switched~rom rail to 
express bus. Some 160 express coaches, for example, 
now carry some 8,000 long-distance commuters into 
and out of London each day, most of whom formerly 
used rail. 

TABLE 2 Express Coach Passenger Trips, 1974-1982 (13) 

No. of Passenger Trips (000,000s) 

Scottish 
National Municipal Bus 

Year Bus Operators Group Private Total 

1974 16 41 58 
1975 18 39 58 
1976 15 41 58 
1977 12 36 50 
1978 10 33 44 
1979 9 33 44 
1980 9 29 39 
1981 8 6 17 
1982 12 5 18 

Note: Discontinuities exist in the series because of changes in legal definitions 
of bus services in 1976-1 977 and 1980-19 81. 
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TABLE 3 Express Coach Receipts,1974-1982 (1 3) 

Receipts (£000,000s) 

Scottish 
National Municipal Bus 

Year Bus Operators Group Private Total 

1974 14,9 0.1 1.5 11.0 27.5 
1975 22.3 0.1 2.3 13.9 38.6 
1976 26.8 0.2 2.9 16.4 46.4 
1977 26.3 0. 3 3.3 17.0 46.9 
1978 22.2 0.4 3.4 16. 3 42.3 
197 9 24.6 0.3 3.9 17 .2 46.l 
1980 29.7 0.4 4.2 21. 7 56.0 
1981 24.2 5.3 11. 6 41.l 
1982 38.2 6. l 13.7 58.1 

Note: Discont inuities exist in the series because of changes in legol definHions 
of bus services in 1976-1977 and I 980-1981. 

The immediate impact of deregulation, therefore, 
is consistent with the idea that the interurban bus 
industry is essentially contestable. If it had been 
a traditional monopoly that had previously been 
restrained by entry controls, it would appear likely 
that deregulation would have resulted in higher 
fares, reduced supply, and higher revenue. Alterna
tively, if it were naturally highly competitive in 
the conventional way, it would be expected that 
deregulation would result in lower fares, increased 
supply, and lower revenue. The actual outcome (lower 
fares coupled with increased supply and enhanced 
revenue) does not conform with either of these 
scenarios, but it indicates that contestable force s 
are at work. The longer-term effects offer further 
confirmation. 

After nearly 4 years of deregulation, it is clear 
that the major market supplier, National Express, 
has become once more a monopoly supplier on many 
routes on which private operators had in 1980-1981 
initially offered new services. Others now operate 
joint services with National Express (e.g., Whit
tles), Further, a succession of companies withdrew 
from British Coachways, and by January 1982 the 
consortium had essentially collapsed. (In some in
stances pr iv ate operators, such as Wallace Arnold 
between London and South Yorkshire, have combined 
with National Express and the Scottish Bus Group to 
provide pooled services.) 

Some examples help to illustrate the nature of 
the withdrawal of private operators from much of the 
express market. In late 1980 three new operators 
joined National Express in providing services be
tween London and South West England, but by 1982 
they had withdrawn. Similarly, in the East Midlands 
seven operators announced new services to London to 
compete with National Express at prices below the 
scale offered by National. The reaction of National 
Express in immediately reducing its fares forced 
almost instant withdrawal of all but four of these. 
Three of the private operators still provide their 
regular services (this may be explained in part by 
the specific nature of the market, which, because of 
its sparsity of population, does not conform with 
that needed to match the high-frequency type of 
service that characterizes National Express) i the 
fourth withdrew in 1982, 

It should be noted that there are exceptions to 
this picture and, for example, on the London-Scot
tish routes the reluctance (or inability) of the 
Scottish Bus Group to introduce high-quality ser
vices has resulted in retention by the independents 
of a high market share (15). These exceptions are, 
however, limited and generally (with the exception 
of the East Midlands cited previously) relate to 
relatively high-density routes on which load factors 
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are sufficiently high that a number of operators may 
survive in the market. 

In many ways this is almost exactly what one 
would have anticipaten in " pPrfectJ y contestable 
market. National Express, by providing a network of 
services, can cope with the costing problems as
sociated with markets in which, because of the 
nature of the infrastructure, demand tends to be 
concentrated in one direction (i.e., into London) 
but diffuse in the other (i.e., out of London). In a 
situation in which entry is restricted, however, the 
incentive for efficiency is weak and thus costs tend 
to rise. nPrPgllli'ltion pP.rmittea new entry at fare 
levels potentially profitable to the private opera
tors if load factors could be pushed up. Competi
tion, however, brought a response from National 
Express (and, in fact, from the railways, which 
fought to recover traffic by innovative pricing 
policies) both in terms of lower fares and improved 
services. The economies of scope enjoyed by National 
Express (and the Scottish Bus Group) permitted the 
market on most routes to be recaptured from the 
independents. The threat of possible new entrants 
has, however, prevented National Express from rais
ing fares although a monopoly position has been 
established. 

Although many consider it desirable, rigorous 
econometric analysis of the current state of the 
interurban bus market is made difficult by the 
paucity of reliable data. It is possible, however, 
to conduct some basic regression analyses based on a 
simple property of contestahle markets. If a market 
is contestable, one would expect the same cost-fare 
relationship to hold for each route (other things 
remaining equal) irrespective of whether actual 
competition exists or not. When there is only one 
operator, the fear of new entrants will force the 
adoption of the same cost-fare policy as that on 
routes on which more than one firm operates. To 
examine this, 16 broadly similar National Express 
Rapide services were selected, 10 representing a 
monopoly supply situation and 6 representing situa
tions in which one or more competitors vie for the 
traffic with National Express. Simple linear regres
sions were then run to relate the single fare 
charged by National Express in 1984 to the route 
mileage of each service and to a dummy dichotomous 
variable in which a value of zero was taken if there 
was no competitor and unity if there was competi
tion. The result was as follows: 

FARE= 1.727 + 0.04 MILES - 1.73 COMPETITION (R2 

0.914). 

This superficially appears to suggest that although 
fare!! increase by jui;L uver 4 pence tor each addi
tional mile, overall they are still El. 73 lower on 
routes where actual competition exists. This is, 
however, misleading. The COMPETITION variable is not 
statistically significant even at the 60 percent 
level, and its omission has little effect on either 
the overall statistical fit of the model or the 
value of the MILES variable. This suggests that, in 
fact, fares are determined almost entirely by mile
age (essentially a proxy of cost) and are unaffected 
by whether there is actual competition or not. The 
data limitations must make this conclusion tenta
tive, but the calculations do appear, however, to 
offer support for the notion that the market for 
U.K. interurban bus services is, since deregulation, 
broadly contestable. 

Although this picture is, to a considerable ex
tent, complete, there remain one or two features of 
the history of deregulation that indicate that the 
market for interurban bus services is still not 
perfectly contestable. First, the newcomers to the 
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market frequently found difficulty in obtaining 
suitable terminal sites: Pickups often had to be at 
unmarked curbside locations or hotels, and in 
Lendon :;averal operators had to make du with tempo
rary facilities at a disused railway yard (subse
quently closed). Ticketing posed similar problems 
although innovations here in terms of standby ar
rangements and on-board payment allowed a degree of 
flexibility. The lack of established agents, how
ever, still presents a serious handicap to new 
entrants. In effect, the necessary infrastructure 
wa·s under the control of the established operators 
;ind ;iccei.s proved extremely difficult for the new 
entrants. From a public policy point of view, sunk 
costs were acting as an impediment to competition 
and offering scope for some degree of monopoly ex
ploitation by the established suppliers (mainly 
National Express). 

Second, although there are no real barriers to 
effective market entry into the express bus market 
posed by scale economies in the traditional sense, 
there may still be one form of economy that permits, 
other things remaining equal, existing operators to 
earn monopoly rates to some degree. This type of 
economy has been called "economies of experience" 
( 16). In some ways these may be viewed as sunk 
costs, although it is difficult to perceive of 
policies to handle them of the type conventionally 
advocate ii by those interested in contestable 
markets. Firms already in a market have gained ex
perience in both the problems of serving that market 
and the specifics of the demand for express bus 
services. A newcomer does not have this experience, 
and, by its nature, it cannot be acquired rapidly. 
In consequence, a firm in situ can enjoy limited 
monopoly rates, even in the long term, because of 
this situation. Deregulation essentially meant 
freedom to compete with the established operator but 
not in a virgin market where all suppliers were new. 

SOME CONCLUSIONS 

This paper has provided evidence that the interurban 
bus sector in the United Kingdom operates in an 
essentially contestable market. The evidence from 
the years after the 1980 act suggests that on many 
routes a monopoly supplier is efficient and can 
sustain its position in the face of potential com
petition from new entrants. This does not, however, 
mean that the market is perfectly contestable. There 
are certain entry costs that outside operators would 
have to bear that are sunk as far as the established 
supplier is concerned and that thus are, effec
tively, a barrier to entry. Although public policy 
may be directed toward removing part of this problem 
(notably in relation to terminal facilities), there 
may still be some barriers (in the form of economies 
of experience) that permit the established supplier 
to enjoy some monopoly profits. 

In general, public policy, as exemplified by the 
1980 act, basically meets the requirements of policy 
for a contestable market (11). Price and market entry 
policy is coordinated and restrictions have been re
moved. Small firms may enter the market with no 
greater legal impediment than large ones, and there 
is extensive intermodal competition on a broadly 
equitable basis (e.g., British Rail is committed to 
operate intercity services commercially and has the 
pr icing freedom to do so). Finally, there are few 
impediments to prevent operators from leaving the 
interurban bus market should it prove unprofitable 
and, with the exception of certain terminal costs, 
the majority of sunk costs are the responsibility of 
government and do not bear especially on potential 
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entrants. In addition to these essentially intra
industrial efficiency criteria, the system of qual
ity control through the operator and public service 
vehicle licensing system acts as a restraint on 
excessive generation of negative externalities (such 
as accidents resulting from poor vehicle mainte
nance). 
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Intercity Bus Service Changes Following the 
~ ~ 'I' nus Kegu1a1ory ~ £"' A , I' Ke1orm f\Cl 01 
FREDERIC D. FRAVEL 

ABSTRACT 

The Bus Regulatory Reform Act of 1982 (BRRA) increased entry and exit flexibil
ity for regular-route intercity bus firms and created a process for preemption 
of burdensome state regulations, particularly those dealing with exit. Congress 
directed the Motor Carrier Ratemaking Study Commission to study the impacts of 
these changes. The results of that study regarding changes in bus service are 
presented. In the year following implementation of the BRRA, carriers filed to 
discontinue service to 2,154 points. Most of the points losing service had small 
populationsi 80.7 percent had less than 2,500 persons and had been receiving a 
very low level of service. Revenue and cost data for a number of the route 
segments at issue indicated annual carrier losses of $7 million on variable 
costs and more than $13 million on a fully allocated cost basis. A number of 
routes did not have any revenue, indicating that few users would be affected by 
discontinuance. Against these service losses must be balanced the positive 
effects of increased competition resulting from 225 applications for regular
route authority, of which 71 percent were for regular-route intercity ser.vice. 
The competitive pressures for new services and fare reductions between larger 
cities provide benefits such that the overall effect of increased entry and 
exit flexibility has been positive even though a small number of bus riders 
have experienced an absolute loss of service. 

The Bus Regulatory Reform Act of 1982 (BRRA) [P.L. 
97-261, 96 Stat. 1104 ( 49 U .s .C.A. 10922)] was a 
comprehensive packaqe of revisions desiqned to deal 
with a number of problems experienced by the inter
city bus industry in recent years. Among many other 
changes, the BRRA significantly eased requirements 
for entry into the intercity bus industry. Entrants 
no longer need satisfy the traditional standard of 
public convenience and necessity. The Interstate 
Commerce Commission ( ICC) is now required to grant 
regular-route authority to firms that are fit, will
ing, and able to provide the service, unless the 
applicants' proposal is not in the public interest. 
The entry reforms also allow removal of "closed
door" restrictions that have prevented carriers from 
serving intermediate points on existing routes. 

In the past, the states, rather than the ICC, 
were the primary regulators of exit. However, the 
DRRA provides for preemption of state regulatory 
decisions, which were found by the ICC to be a 
burden on interstate commerce. Although the states 
retain their ability to review and pass judgement on 
service discontinuances, the ICC has become the 
final authority through the creation of an appeals 
process, with definite standards for the ICC to 
follow in permitting abandonments denied by the 
state. 

In passing the BRRA, Congress anticipated that 
increased freedom to enter and exit from the in
dustry could possibly have negative effects on those 
using intercity buses, particularly passengers in 
small towns and rural areas and those over the age 
of 60. Therefore, Congress directed the Motor Car
rier Ratemaking Study Commission to determine the 
impact of the BRRA on persons over the age of 60, 
particularly those living in small cities and rural 
areas, and to assess the effect on intrastate bus 
services. As part of that effort, an overall assess
ment was made of the impact of entry and exit re-

forms following passage of the BRRA. This paper 
summarizes the results of that assessment. 

THE IMPACT OF SERVICE DISCONTINUANCES 

With respect to service discontinuances, two points 
must be made at the outset to put the remaining 
discussion in the proper perspective: Intercity bus 
service is not nearly so prevalent as commonly 
thought, especially in small communities and rural 
areas, and the number of places served by intercity 
buses has been on the decline for years. 

Because intercity buses serve so many more places 
than other common carrier modes (air and rail), it 
is often supposed that intercity bus service is 
ubiquitous, a part of rural and small town life 
across the country. In fact, according to one study 
of the availability of public transportation in 
small towns, only 42 percent of towns having a 
population of 2,500 to 10,000 had intercity bus 
service available, whereas only 10.9 percent of 
rural towns of less than 2,500 had such service (l), 
Of 189 predominantly agricultural counties, only 43 
percent had an intercity bus service point, and of 
298 persistently low-income counties, just over 50 
percent had a bus stop within the county. On the 
average, residents of agricultural counties had to 
travel 23 miles to the nearest bus stop, and resi
dents of persistently low-income counties had to 
travel 9 miles to the nearest intercity bus stop 
(£,P,12). The unavoidable conclusion is that much of 
rural and small town America has gone without inter
city bus service in the past. A study commission wit
ness confirmed this assessment (E.T. Wellhausen, 
Motor Carrier Ratemaking Study Commission hearing, 
July 1983): "The Bus Regulatory Reform Act of 1982 
does not create new massive hardships ••• because 
frankly commercial bus service is already so limited 
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that it is, for all practical purposes, nonexistent 
in most small. •• communities." 

Also noteworthy is the decline of intercity bus 
service over the years. In 1978, the American Bus 
Association reported that from September 1968 to 
December 1977, the number of points served had de
clined from 16,800 to 15,035, a decrease of 1,765, 
or 10.5 percent (3,pp.4-9). A 1980 study by the U.S. 
Department of Transportation found that some 1,800 
communities had lost intercity bus service since 
1972, and that in 10 case studies of rural areas the 
bus industry had been reducing rural service before 
implementation of the BRRA (_!,p.41). 

The fact remains, however, that the BRRA preemp
tion provisions will result in loss of bus service 
for some passengers as carriers abandon operations 
over unprofitable routes. The reason for this is not 
at all difficult to understand. All the states that 
have studied intercity bus route profitability have 
concluded that a substantial amount of the bus in
dustry's route mileage is unprofitable. The Georgia 
intercity bus study, for example, indicates that 20 
to 25 percent of intercity bus miles in Georgia are 
unprofitable (_~,pp.71,77). According to the Indiana 
Department of Transportation, approximately 80 per
cent of the routes in that state are unprofitable 
(.§_,p.61). Although intrastate fare increases will 
help to preserve service over some routes, others 
are so plainly unprofitable that abandonment is 
unavoidable. 

Changes in Bus Service 

The BRRA created a mechanism by which carriers could 
appeal state abandonment decisions to the ICC under 
certain circumstances or if the state had refused to 
take action in a timely fashion. However, the car
I ier seeking discontinuance of intrastate services 
still has to make initial application for abandon
ment to the state regulatory authority and follow 
the correct state procedure. The carriers have fol
lowed this sequence of procedures in their abandon
ment activities since passage of the BRRA. Of the 
points abandoned, 135, or 10 percent of the total, 
were discontinued as a result of the carrier appeals 
to the ICC under the provisions of the BRRA. The 
remainder were handled at the state level, either in 
state abandonment proceedings or simply through 
changes in bus service schedules without state re
view. 

The BRRA, and its provisions setting variable 
cost recovery standards for evaluating abandonments, 
may well have had an effect on the states that did 
grant abandonments to the carriers. In addition, it 
is unlikely that the carriers would have filed such 
a large number of abandonment requests if the BRRA 
had not been implemented. For these reasons the 
study commission considered all abandonments follow
ing enactment of the BRRA to be attributable to it, 
even though the majority of the points abandoned 
were discontinued as a result of proceedings at the 
state level. 

Data concerning the identity and number of points 
losing service since enactment of the BRRA have been 
gathered from several sources. One source was the 
carriers themselves. Greyhound Bus Lines, Inc., and 
Trailways, Inc., were asked by the study commission 
to provide detailed information concerning the 
routes they have or are proposing to abandon, the 
points losing service, the abandonment procedures 
that they followed, and the costs and revenues as
sociated with abandoned service points, if avail
able. Both carriers were cooperative in providing 
the requested data. 

A second source of information was the ICC. As 
part of its study of terminal ownership, it had 
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surveyed all the regular-route carriers. In that 
survey, the carriers were asked to list all points 
they proposed to abandon. The ICC provided the study 
commission with that information as well. 

The study commission was also presented with the 
results of a survey of the states conducted by 
AASHTO jointly with the National Association of 
Regulatory and Utility Commissioners (NARUC). The 
AASHTO/NARUC survey asked state governments to list 
points losing service, points gaining new service, 
points rece1v1ng replacement service, and points 
rece1v1ng subsidized service as a result of the 
implementation of the BRRA. The survey was conducted 
in late June, and the results were presented to the 
study commission at its hearing in Des Moines, Iowa, 
on July 17, 1983. 

Finally, the study commission consulted the 
September 1982 and November 1983 issues of Russell's 
Official National Motor Coach Guide, the national 
timetable listing of intercity bus service, to de
termine which communities actually lost intercity 
bus service during the year following enactment of 
the BRRA. 

One source of inconsistency was that carrier 
filings in state discontinuance proceedings listed 
route segments proposed for abandonment rather than 
the points along these segments that were receiving 
service. Often the route segment descriptions were 
the same as those of the state route authority, 
which often listed every point or junction on a 
route, even those that had not been listed in time
tables. It was apparent that state utility commis
sions and carriers had difficulty using the route 
descriptions to determine the points actually facing 
a loss of service. These difficulties created some 
of the discrepancy between the AASHTO/NARUC survey 
results and the carrier-supplied lists of points 
being abandoned. 

A related source of inconsistency was the fact 
that many states apparently included all the points 
listed in their route authority descriptions as 
losing service, even though many of them had not 
been listed in bus timetables for some time, if 
ever. It appears that many of the points listed by 
the states may once have had bus service, but that 
service had been dropped in the years before the 
passage of the BRRA. Thus, the loss of service to 
these points predates the BRRA, and is not included 
in this study as attributable to the act. At least 
one state contended that carrier accounts of points 
losing service understate the problem because some 
of the carriers' service points that remain in the 
timetables have no indication that service is pro
vided. 

The study commission found only a few instances 
of this undercounting, but attempted to verify all 
points listed by any source as losing service by 
using Russell's guide as a check. Although some 
intercity bus carriers are not listed in Russell's, 
for the most part they are small local firms whose 
service changes are dealt with in state proceedings 
without invoking the provisions of the BRRA. Car
riers not listed in Russell's guide are effectively 
outside the national intercity bus system. 

Another major source of difficulty in identifying 
those places losing service was that the surveys and 
lists obtained by the study commission were all 
snapshots of the situation at different points in 
time. The AASHTO survey describes the service 
changes implemented as of the end of June 1983, 
although some states listed not only the places 
where service discontinuances had already occurred 
but also those for which proceedings were under way. 
The carrier lists supplied to the ICC are dated the 
end of August 1983, but they show both the points 
already dropped and those that the carriers are 
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proposing to abandon. The final check used by the 
study commission was the September 1982 and November 
1983 issues of Russell's guide, showing service as 
of November 1, 1983. 

Bv cross-checkinq these sources, the study com
mission was able to reconcile most of the many in
consistencies and to construct a reasonably accurate 
list of the service changes rightfully attributable 
to the BRRA. The data are summarized in Table 1. 

Points Actual.ly Losing Service 

Table 1 lists the number of points by state tha t 
actually lost service during the year following 
enactment of the BRRA. It also lists the number of 
points by state that carriers are proposing to 
abandon but that have yet to lose service. Combining 
the two gives a total of 2 , 154 points abandoned as a 
result of the BRRA. Table 1 contains the individual 
state totals as well. 

Section 16 of the BRRA allows carriers to apply 
t o the ICC fo r permission to discontinue intrastate 
services over interstate routes when they have been 
denied such permission by the state regulatory 
authority or if that authority has failed to take 
action on such a petition within 120 days of the 

TABLE l LGss of Intercity Bua Scr':icc During the Y e~r 
Following Enactment of the BRRA 

Rt~t~ 

Alabama 
Arkansas 
California 
Colorado 
Connecticut 
Delaware 
Georgia 
Idaho 
Illinois 
Indiana 
Iowa 
Kansas 
Kentucky 
Louisiana 
Maine 
Maryland 
Massachusett s 
Michigan 
Minnesota 
Mississippi 
Missouri 
Montana 
Nebraska 
Nevada 
New Hampshire 
New Jersey 
New Mexico 
New York 
North Carolina 
North Dakota 
Ohio 
Oklahoma 
Oregon 
Pennsylvania 
Rhode Island 
South Carolina 
South Dakota 
Tennessee 
Texas 
Utah 
Vermont 
Virginia 
Washington 
West Virginia 
Wyoming 

Totals 

No. of Points by Category 

Lost 
Service 

47 
43 
81 
24 
17 
3 

46 
27 
98 
96 
57 
26 
45 
38 
50 

7 
16 

172 
89 
27 

102 
10 
12 
29 

7 
6 

12 
37 
57 
31 

101 
63 
48 
41 

2 
32 

9 
61 
14 
20 

I 
136 
29 
75 
14 

1,958 

Proposed for 
A handonment 

43 

2 

5 
17 

5 

2 
3 

12 
I 

2 

6 
86 

5 

196 

Total 

47 
43 

124 
24 
17 
3 

48 
27 
98 
96 
57 
31 
62 
43 
50 

8 
16 

172 
91 
30 

114 
II 
!2 
29 

7 
6 

12 
37 
59 
31 

101 
68 
48 
41 

2 
32 

9 
67 

100 
20 

I 
141 

29 
76 
14 

2,154 
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c ar r ier's i n i t ial comple t e filing with the state 
agency. That same section requires the ICC to grant 
the carrier petition unless it finds, on the evi
dence of persons objecting to the petition, that the 
discontinuance is not consistent with the public 
interest or that continuing the transportation ser
vice will not result in an unreasonable burden on 
interstate commerce. In assessing the degree of 
reasonableness of such a burden , the ICC is d i rected 
by t he BRRA to p lac e g rea t we ight on the extent to 
wh i ch intr as t a t e and int e r s tate revenue s f r om the 
services at issue are less than the variable costs, 
including depreciation , of the service. Three other 
considerations are (a) the National Transportation 
Policy enunciated in 49 U.S.C. 10101, (b) whether 
the carrier has been offered a subsidy to continue 
the service, and (c) whether it is the last service 
available to the communities on the affected routes 
and what alternatives may be available. 

Eighteen c ase s had b een decided by th e ICC by the 
enn of November 1983. In 15 of the 18 cases, the ICC 
agreed with the petitioning earn.er, aJ.J.owing r.he 
service at issue to be discontinued. The precedents 
were set in the first decision on a complete case 
[Petition of Greyhound Lines for Review of a Deci
sion of the West Virginia Public Service Commission, 
Pursuant to 49 u.s.c. 10935, before the Interstate 
Commerce Commission, Docket No. MC-1515 (Sub- 332), 
decided August 23 , 1983] , in which Gr eyhound Line s , 
Inc., petitioned for review of the decision by the 
West Virginia Public Service commission deny i ng 
permission to discont i nue cer t a in services. Grey
hound demonstrated that the variable costs of pro
v iding the serv ice exceeded the revenues and the ICC 
decided to permit the abandonment. Much the s ame 
line was followed in t he other case s , wi th the v a r i
able cost and revenue criteria being the major de
ciding factors. 

In the one case in which the carrier petition was 
denied [Petition of Virginia Stage Lines for Review 
of a Decision of the West Virginia Public Se rvice 
Commission, Pursuant to 49 u.s.c. 10935, Docket No. 
MC-59238 (Sub-74) , dec i ded September 9 , 1983], 
Virginia Stage Lines sought permission to abandon 
services in West Virginia after the West Virginia 
Public Service Commission denied such permission. 
The ICC also den i ed the carrier permission to 
abandon because the carrier had failed to provide 
and support, as mandated, data and exhibits present
ing the variable costs and revenues associated with 
the services in question. Virginia Stage Lines had 
presented state-wide cost and revenue figures rather 
than route-specific data. In the remaining case 
[Petition of Greyhound Lines for Review of a Deci
sion of th e Georgia Public Service Commission , Pur
suant t o 49 u.s.c. 10 935, Be for e the Inte rstate 
Commerce Commission, Docket No. MC-1515 (Sub-331) , 
decided July 22, 1983], the ICC d i smissed for lack 
of jurisdiction o petition by Greyhound for permis
sion to discontinue services in Georgia, because the 
r e cord did not indicate that sta t e proc e dures had 
been followed by the carrier. 

Thus, the cases to date indicate that the ICC 
will p e rmit carriers to abandon i ntrastate service 
over interstate routes if the carrier can demon
strate that its variable costs exceed the revenues 
produced by the services in question. It seems un
likely then that carriers will bring such petitions 
in the future unless they have developed such evi
dence. With the necessary specific supporting data, 
the carrier can expect approval from the ICC to 
abandon that point. For that reason, the study com
mission considers it likely that all of the points 
on routes that the carriers have appealed to the ICC 
for permission to abandon will in fact eventually 
lose service. 
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How significant the loss of service at these 
points may be depends in part on the kind and extent 
of service existing before abandonment. For each 
point abandoned, the study commission collected 
information on the type of stop (scheduled, flag, 
highway, discharge only, call and demand, or not 
indicated) and the frequency of service (more than 
daily, less than daily, weekly, seasonal, or one 
way). A summary of the service data is presented in 
Table 2 (], Appendix B). As is indicated, 49 percent 
of the points losing service were scheduled stops, 
46.5 percent were flag or highway stops, and 4.5 had 
some other service arrangement, including those 
points with no stop listed in timetables. As for 
frequency of service, 26, 3 percent had service more 
than daily, 55 percent had daily service, and 16. 7 
percent had less-than-daily, seasonal, weekly , or 
one-way service. The figures clearly indicate that 
most of the points being abandoned had a very low 
level of service. This is not surprising if one 
considers that the carriers would long ago have 
abandoned many of these points but for regulation 
and thus had every incentive to provide only the 
minimal level of service necessary to meet regula
tory requirements. 
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Population Distribution of Abandoned Points 

Table 3 (7, Appendix B) contains state-by-state 
population distributions for the points being 
abandoned, of which 93 7 , or 43. 5 percent of the 
total, had no listed population. Although census 
figures are available for some unincorporated 
places, some of the abandoned points have no popula
tion figure available, either because they did not 
meet the census definition of a "place" or because 
they have no population. There was a population of 
less than 1,000 at 448, or 20. 8 percent of the 
total. The number of places· with a population be
tween 1,000 and 2,499 was 354, or 16. 4 percent of 
the total. Places with a population between 2,500 
and 9,999 persons totaled 315, which was 14,6 per
cent of the total. Points with a population of 
10,000 or more numbered 100, or 4, 6 percent of the 
t otal . As is evident, most of the points be i ng 
aba ndoned have very small populations i 80. 7 pe rcen t 
have a population of less than 2,500, and 95.3 per
cent have a population of less than 10,000. This was 
perhaps to be anticipated. One analyst has suggested 
that 5,000 is the minimum population concentration 
capable of supporting an intercity b us stop (_!!), 

TABLE 2 Service Previously Rendered to Points Losing Intercity Bus Service During the Year F o llowing Enactment of the BRRA (7j 

Frequency of Service 
Type of Stop 

More Less 
Discharge On Not Than Than One 

State Flag Scheduled Highway Only Call Indicated Daily Daily Daily Seasonal Weekly Way 

Alabama 26 15 2 4 12 7 23 l 
Arkansas 14 27 2 11 22 6 4 
California 29 88 4 2 35 15 67 4 3 
Colorado 8 13 I I I I I 12 
Connecticut I 16 2 6 7 2 
Delaware 3 2 
Georgia 28 19 28 I 17 
Idaho 4 16 5 2 7 I 19 
Illinois 60 24 10 3 I 25 12 41 2 5 12 
Indiana 37 51 5 I 2 10 32 35 16 l 
Iowa 11 37 4 4 I 12 I 41 2 
Kansas 16 13 2 4 2 15 IO 
Kentucky 42 14 3 2 9 41 10 
Louisiana 25 18 20 18 5 
Maine 16 31 2 23 24 I 
Maryland 6 I I I 6 
Massachusetts 3 13 6 2 5 3 
Michigan 82 78 4 6 2 41 2 53 58 16 
Minnesota 28 44 8 I 10 8 10 62 I 
Mississippi 12 11 2 5 8 15 2 
Missouri 64 41 5 4 20 88 6 
Montana 4 4 2 8 2 
Nebraska 3 9 12 
Nevada 10 17 II 4 10 2 
New Hampshire 6 l 6 
New Jersey 2 4 I I 
New Mexico 9 2 7 2 3 
New York 22 12 3 5 2 22 5 
North Carolina 25 25 3 2 4 12 1 31 10 
North Dakota 8 8 15 18 13 
Ohio 50 48 I I 16 77 3 4 
Oklahoma 18 45 3 2 19 44 3 
Oregon II 36 23 24 
Pennsylvania 12 28 16 19 
Rhode Island 2 I 
South Carolina 20 9 3 9 18 5 
South Dakota 4 4 1 I 8 
Tennessee 42 18 3 3 25 32 9 
Texas 59 24 16 I 39 2 43 3 13 
Utah 7 6 7 7 13 
Vermont I 
Virginia 32 106 2 25 109 4 
Washington 7 22 21 8 
West Virginia 29 46 4 3· 65 3 
Wyoming 7 7 2 IO 2 

Totals 894 1,056 108 41 5 50 564 106 1, 182 10 11 9 123 
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TABLE 3 Population Distribution of Points Losing Intercity Bus Service 
During the Year Following Enactment of the BRRA (7) 

No. of Points by Population 

Less Than 10,000 
State 1,000 1,000-2,499 2,500-9,999 and Over Total 

Alabama 17 13 
Arkansas 34 5 
California 87 18 
Colorado 24 0 
Connecticut 6 2 
Delaware 3 0 
Georgia 17 14 
Idaho 20 6 
Illinois 53 18 
Indiana 49 20 
Iowa 33 I 5 
Kansas 15 11 
Kentucky 3J 16 
Louisiana 27 6 
Maine 28 8 
lllfn • • ,1n - A 1 2 ....... , .......... 
Massachusetts 7 l 
Michigan 93 34 
Minnesota 67 15 
Mississippi 20 7 
Missouri 92 10 
Montana 11 0 
Nebraska 5 6 
Nevada 25 I 
New Hampshire 1 3 
New Jersey 2 I 
Nt:w MeAicv M a 
New York 26 5 
North Carolina 40 8 
North Dakota 30 I 
Ohio 44 16 
Oklahoma 40 IS 
Oregon 39 3 
PennsyJvama 22 i2 
Rhode Island 0 0 
South Carolina 16 7 
South Dakota 9 0 
Tennessee 41 II 
Texas 71 18 
Utah 16 l 
Vermont 0 0 
Virginia 123 5 
Washington 22 4 
West Virginia 49 1 5 
Wyoming 12 I 

Totals 1,385 354 

Revenue and Cost for Services Qiscontinued 

The study commission asked Greyhound and Trailways 
to supply the same cost and revenue information used 
in discontinuance proceedings at the state level. 
Tabl!" 4 (2., Appendix C) presents a summary by state 
of the revenues and costs associated with the route 
segments proposed for discontinuance. The figures in 
Table 4 ;,rp ilerived from the data supplied by the 
carriers, which presented the available information 
by route segment for each state. It should be noted 
that cost and revenue data were available for only 
some of the route segments at issue, because the 
carriers apparently developed and provided such 
information only when requested by state regulatory 
authorities or for presentation to the ICC in ap
peals of state decisions. The states did not request 
such information in every case, often focusing only 
on the route segments with the highest ridership or 
the most public response in the hearing process. If 
the sample of route segments for which data are 
available is biased, the bias is likely to be toward 
the inclusion of the most viable of the route seg
ments for which the carriers sought discontinuance. 

In a number of states, the disputes over proposed 
discunt.i.uoctru.:::~s focused on the method employed by 
the carriers, primarily Greyhound, to determine the 

17 0 47 
4 0 43 

13 (i 124 
0 0 24 
5 4 17 
0 0 3 

16 l 48 
I 0 '2'/ 

20 7 98 
18 9 96 
9 0 57 
4 I 31 
9 4 62 
7 3 43 

12 2 50 
Q '.l H 
5 3 16 

34 II 172 
8 l 91 
3 0 30 
8 4 114 
0 0 11 
I 0 12 
3 0 29 
2 I 7 
2 I 6 
() 0 12 
3 3 :J/ 
9 2 59 
0 0 31 

26 IS 101 
11 2 68 
6 0 48 

2 41 
0 2 2 
7 2 32 
0 0 9 

13 2 67 
9 2 100 
2 I 20 
I 0 I 

10 3 141 
3 0 29 
9 3 76 
0 I 14 

315 100 2,154 

costs and revenues associated with the 
ments being proposed for abandonment. 

route seg
Much of the 

concern stemmed from Greyhound's use of a one-week 
or two-week ticket and bus bill sample to generate 
annual revenue figures, expanding the sample result 
by a factor relating the sales during that period to 
sales for an entire year. 

Other state contentions about revenue and cost 
data included assertions that carriers had filed 
schedule changes that made their service incon
venient to users just before the sampling period, 
thus leading to an understatement of potential 
revenues. Also, a number of states requested infor
mation from carriers on statewide revenues and costs 
as relevant to discontinuance proceedings. The ICC 
examined these contentions as state decisions were 
appealed and found the methods used by the carriers 
to be reasonable and within the regulations imple
menting the BRRA. 

The revenue and cost statements are the best 
available evidence of bus use at abandoned points, 
because data on ridership and package express ship
ments are not available. A review of the revenue 
figures in Table 4 clearly shows that both passenger 
and package express revenues on abandoned routes 
,,u:~ro ovrramoly low; therf:I' WriS no estimated revenue 
in many cases. Even if the methods used by the car-
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TABLE 4 Revenues nnd Cost Associated with Service lo Points Losing Intercity Bus 
Service Durin th Ycnr FoUowing Enactment of the BRRA (7) 

Revenues Variable 
State ($) Costs($) 

Alabama l 21,060 770,523 
California 38,122 101,35 I 
Georgia 148,416 1,937,646 
lllinois 47,574 230,118 
Indiana 56,550 391,230 
Iowa 24,867 215,793 
Kansas 18,458 47,954 
Kentucky 181,956 1,005,842 
Maine 6,639 174,834 
Minnesota 126,656 478,104 
Missouri 57 ,053 74 ,052 
Nebraska 1,880 49,243 
New York 128,366 526,560 
North Carolina 82,543 339,302 
Ohio 318,759 655,127 
Oklahoma 168,707 219,979 
Oregon 60,823 200,341 
Pennsylvania 95 ,298 223,641 
Tennessee 410,180 1,180,985 
Wyoming ~ ~ 
Totals 2,105,351 8,836,323 

riers to estimate revenues were in error by several 
hundred percent, most of the abandoned route seg
ments would not have come close to covering the 
carriers' variable costs of providing the discon
tinued services. It appears, therefore, that the 
carriers have been heavily cross-subsidizing the 
routes they are now abandoning, losing nearly $7 
million per year as compared with their variable 
costs. The carriers' projected losses are much 
higher, of course, when revenues are compared with 
fully allocated costs: the amount rises to roughly 
$13 million. 

The lack of revenues associated with the routes 
abandoned suggests that, to date, the carriers have 
been dropping their most unprofitable route seg
ments. Although it is probable that many of the 
carriers' remaining routes would also be considered 
unprofitable if examined individually, the carriers 
can be expected to continue serving those routes, 
which feed the trunk systems and therefore con
tribute to overall system profitability. Hence it 
does not appear that there will be a second wave of 
abandonments to follow the one that took place im
mediately after enactment of the BRRA. Representa
tives of both major carrier systems have stated that 
in the future they plan to abandon additional routes 
only on an incremental basis. 

Also, although some individuals will suffer a 
loss of bus service, the number of such users is 
very small, and in many cases no users will be af
fected. Those who live at abandoned points will lose 
convenient access to intercity bus services, but 
because they had not been using the available bus 
service, the impact of that loss is likely to be 
negligible in most cases. The availability of re
sources saved to the bus companies for use elsewhere 
may well benefit the majority of bus passengers. 

THE IMPACT OF NEW ENTRY 

The BRRA substantially changed the policies and 
procedures of the ICC regarding new entry. The pri
mary change was replacement of the former public 
convenience and necessity standard for new appli
cants with one of public interest [Sec. 6 (b)J. The 
burden of proof in an application for new authority 
now shifts from the carrier requesting new authority 
to those protesting it, and the grounds for protest 

Loss on Fully Loss on Fully 
Variable Allocated Allocated 
Costs($) Costs($) Costs($) 

649,192 1,539,400 l ,418,339 
63,229 203,704 165,582 

l ,789,230 3,908,249 3,759,833 
182,544 431 ,925 384,351 
334,680 782,893 726,343 
199,392 
29,496 93,690 75,232 

823,886 
168,195 352,910 346,271 
351,448 940,273 777,617 

16,999 137,147 80 ,094 
47,363 98,621 96,741 

398,194 1,049,332 920,966 
256 ,759 672,718 590,175 
336,368 1,100,034 781,275 

51,272 421,481 252,774 
139,518 369,847 309,024 
128,343 437,171 341,873 
770,805 2,316,418 1,906,238 

2,354 

6,739,267 14,819,813 12,932,728 

have been narrowed considerably. In the past, com
petitors could stall a new entrant indefinitely by 
filing a protest that required rebu ttal by the en
trant. In order to avert a new entry, protestants 
themselves must now provide evidence that the new 
service is contrary to the public interest. It is 
now to be presumed that increased competition will 
benefit the public unless proven otherwise. In addi
tion, the BRRA now enables carriers to apply di
rectly to the ICC for both interstate and intrastate 
authority, for intrastate authority only, or for 
removal of state operating authority subject only to 
a show of fitness, All of these changes have the 
effect of opening entry into the bus industry. 

Unfortunately, it is yet too early to dete rmine 
precisely what the overall impact of new entry will 
eventually be. In part this is because firms re
sponding to the regulatory reforms enacted in the 
BRRA are more likely to utilize the exit provisions 
to reduce losses before they turn to the oppor
tunities presented by relaxed entry standards. In 
addition, the procedures for exit have a number of 
well-defined steps, each with mandated time limits, 
whereas the entry provisions offer more possibil
ities for delay as protestants present their cases. 
Even after a carrier receives new authority, manage
ment may take some time to arrange to operate the 
new service, whereas it may not require very much 
time at all to end a service. In view of this, any 
assessment at this time of the bus industry I s re
sponse to the entry reforms enacted in BRRA is pre
liminary. The same must be said for conclusions 
regarding the impact of industry actions on the 
bus-riding public. 

Applications Filed Since Enactment of the BRRA 

As might be expected, the number of applications for 
new operating authority has increased greatly. Ac
cording to a Greyhound compilation (W .L. McCracken, 
Greyhound Bus Lines, Inc., Oct . 19, 1983, unpub
lished data) a s of Octobe r 10, 1983, 1,706 appli
cations for charter authority had been filed since 
enactment of the BRRA, 764 by existing firms and 942 
by first-time applicants. The filing of charter 
applications has increased 511 percent over the 
previous 5-year average. Regular-route applications 
during the same period totaled 225, an increase of 
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275 percent over the average of the 5 previous 
years. The predominance of charter applications is 
not surprising given both the perceived and actual 

tions. The increase in charter applications is cer
tain to drive down charter fares, a development that 
will benefit the majority of bus passengers (Ameri
can Bus Association, Nov. 1983, unpublished data). 

Regular-Route Applications by Type and Mileage 

The 225 applications ror r"'yul,u-iuule authority 
embody requests to operate a total of 46,686 r ou t e 
miles. Not all of these applications have been 
granted nor have all those granted been implemented. 
Nevertheless, the interest of the carriers in pro
v iding new s e r v ice s is appar ent. 

Table 5 lists the type of authority sought by 
carrier grouping. As can be seen, t:he majority u i: 
applications (153) and route miles (38,733) are for 
both combined interstate and intrastate authority 
and removal of intrastate operating restrictions. 
Independent carriers not affiliated with either the 
Greyhound or the Trailways systems account for most 
of the applications, 63. 5 percent, and slightly more 
than 50 pe rce nt of the route miles. Eight applica-
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tions , representing l . 7 percent of the route mile
a.ge, are for fitness-only authority, indicating that 
carriers have thus far done little to extend service 

that are losing their last se rvice. The likely rea
son is that such places have not shown the ability 
to supl)Ort intercity bus service . 

Despite the lack of fitness-only applications , it 
appears that the carriers are interested J.n regular
route i ntercity services , and not just those ser
vices to casinos and airports or for long-distance 
commuters (ma'nly to New York City) . In Table 6, 71 
1:1eu,e11L or Ll,e applications , or 07 percent o f tho 
route miles, a r e for service that is apparently 
intercity i n nature, whereas 29 percent of the ap
plications , or 13 percent of the route miles , are 
for casino, commuter, or airport services . These 
categorizations by type of serv ice sough t are based 
on the abbreviated general route descriptions a nd 
way iuclo.di:- i'ietvice: .s in each ca::e;cr;.- thot ~::c in
tercity, although they serve a nother more special
ized func tion as well. 

Although the overall picture could be clearer, 
one development is evident . There will be increased 
competition on routes between large population cen
ters. These improvements will not be confined just 
to the largest cities as was the case with airlines . 

TABLE 5 Regular-Route Authority Applications hy Carrier Group During the Year 
Following Enactment of the BRRA 

Carrier Group 

Type of Authority Greyhound Trallways NTBS indepemlen( Total 

Interstate and intrastate 
Applications 13 16 26 66 121 
Route miles 2,078 4,872 6,820 15,799 29,420 

Interstate only 
Applications 0 4 3 52 59 
Rout e miles 0 707 382 5,929 7,018 

Restrict ion removal 
Applications _a 12 3 20 35 
Route miles 3,249 3,756 194 2,114 9,313 

Fitness only 
Appli cations 0 t 2 5 8 
Route miles 0 16 491 279 786 

Totals 
Applications 13 33 36b 143 225b 
Route miles 5,327 9,351 7,887 24,121 46,686 

Source: W.L. McCracken, Greyhound Lines, Inc., Oct. 19, 1983, unpubllshed data. 
Note: NTBS = Nations] Trailways Bus System, independent carrier not affi1iated with TraUways, Inc. 
3 Restriction removal applications were included with interstate and intrastate appllcations. 

bincludes two applications that were not classified. 

TABLE 6 Type of Service Sought by Regular-Route Applications During the Year 
Following Enactment of the BRRA 

Carrier Group 

Type of Service Greyhound Trailways NTBS Independent Total 

Intercity 
Applications 13 33 35 79 160 
Route miles 5,327 9,351 7,888 18,045 40,611 

Atlantic City 
Applications 0 0 0 20 20 
Route miles 0 0 0 3,627 3,627 

Commuter 
Applications 0 0 0 29 29 
Route miles 0 0 0 1,246 1,246 

Airport 
Applications 0 0 0 16 16 
Route miles 0 0 0 1,202 1,202 

Totals 
Applications 13 33 35 144 225 
Koute miles ) ,j}./ 9,3 5i 7,888 24,120 46,686 

Source: W.L. McCracken, Greyhound Lines, Inc., Oct. 19, 1983, unpubllshed data. 

;;;; 
... 
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Service improvements can also be expected in metro
politan areas in the form of more schedule options, 
newer equipment, and upgraded terminal facilities 
brought on by the increase in competition and by 
availability of revenue that was previously used to 
subsidize unprofitable markets. Consequently, urban 
residents, who constitute approximately 70 percent 
of the intercity bus travelers, should soon see a 
noticeable increase in the quantity and quality of 
the bus service that they receive. 

Applications for Replacement Service 

It is difficult to determine the extent to which 
applications for authority represent replacement 
services to points that have been abandoned by 
another carrier. The applications themselves, with 
the exception of the fitness-only applications, do 
not consistently state whether the services they 
propose would replace services previously offered by 
other carriers. The ICC, as part of its survey on 
terminal ownership, asked carriers to list points to 
which they had restored service, which provided some 
information on the extent of replacement services. 
The AASHTO/NARUC survey of states also included a 
question on replacement service, and some carrier 
responses to study commission information requests 
listed instances of replacement service. This infor
mation has been used to construct Table 7, in which 
the points known to be receiving replacement service 
are listed by state, with both the previous and the 
replacement carrier shown. Table 7 is illustrative, 
rather than exhaustive. It shows that in some cases 
lower-cost regional carriers may see opportunities 
in routes abandoned by the major carriers, though 
interest thus far has been limited. Given the ex
tremely poor revenues of many of the routes for 
which the larger carriers are seeking discontinu
ance, it would not be surprising if even low-cost 
carriers could not see themselves as being able to 
serve these routes profitably. 

Effect of Entry on Serv i ce to Small Communities 

A contention of those opposing relaxed entry stan
dards has been that service to small communities 
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will suffer as a result of losing cross-subsidies 
from former monopoly routes now subject to competi
tion. This argument arose during the debate over the 
BRRA (1). It was raised again by the protestants in 
recent Greyhound application proceedings [Docket No. 
MC-1515 (Sub-324, 325, 326, and 327), filed January 
1983). Greyhound sought certificates to transport 
passengers over 147 regular routes. On 29 of those 
routes, Greyhound was opposed by various protest
ants, many of whom contended that granting Greyhound 
authority to operate over the routes at issue would 
result in such a large diversion of traffic and 
consequent loss of revenue that they would be forced 
to reduce service to small communities. Trailways, 
Inc., protested the Greyhound applications, stating 
in part [verified statement of M. Myer s in Protest 
of Trailways, Inc., in the Matter of Greyhound Bus 
Lines, Docket No. MC-1515 (Sub-324), filed March 31, 
1983): "If, however, Greyhound traffic diversions 
from a grant of new service requests contained in 
these applications cause the magnitude of losses 
that I have projected, then Trailways will have no 
alternative but to eliminate service to many small 
coaununities. • 

Similarly, on behalf of the independent carriers 
in the National Trailways Bus System (NTBS), Trail
ways, Inc. stated that these firms, which "are 
uniquely oriented to small and rural communities," 
would also be forced to reduce or eliminate margi
nally profitable rural services. A number of the 
other independent carriers raised the same issue in 
the various proceedings in this case. 

This argument was dismissed by the ICC for lack 
of evidence. The ICC found that it is not specifi
cally shown that the service to any small community 
will need to be reduced by the protestants, nor is 
it shown that replacement service is unavailable 
from new carriers that may emerge to meet passenger 
needs abandoned by applicant and protestants [Docket 
No. MC-1515 (Sub-324)). The ICC concluded that 
granting the Greyhound applications would not ser
iously impair service to small communities or com
muter bus operations. 

The contention that service to small coaununities 
will be harmed by new entry depends on the ass ump-

TABLE 7 Examples of Replacement Service by State During the Year Following Enactment of the BRRA 

No. of Points 
Receiving 
Replacement 

State Previous Carrier New Carrier Source of Data Service 

Alabama Trailways AAA Transport AASHTO/Trailways 7 
Arkansas Trailways Jefferson Trailways I 
Idaho Empire Lines Greyhound AASHTO 2 
Iowa Missouri Transit Mo-Tran AASHTO 24 

Midwest Coaches Jack Rabbit AASHTO 9 
Kansas Trailways Trans State Trailways Trailways 13 

Trailways Viking Trailways Trailways 1 
Trailways KG Lines Trailways 2 

Maine -a Bangor and Aroostock ICC survey I 
Maryland Baltimore-Solomons Bus Lines Charter Bus AASHTO 2 
Michigan Greyhound Tower Bus AASHTO 3 
New Jersey _a De Camp Bus ICC survey 4 

Trailways Fullington Trailways Trailways I 
New York Trailways Greyhound ICC survey 4 
North Carolina Trailways Trailways Southeastern Trailways 3 
Oregon Pacific Trailways Willamette Valley Stage Lines Trail ways 5 
Pennsylvania Trailways Susquehanna Trailways Trailways 8 
Virginia Trailways James River ICC survey I 

Greyhound Piedmont Coach ICC survey I 
Washington Greyhound Bremerton-Tacoma Stages ICC survey 3 
South Dakota Midwest Coaches Jack Rabbit American AASHTO I 
Wisconsin Greyhound American Trailways AASHTO 5 

Greyhound Wisconsin-Michigan Coaches AASHTO 13 

Total 114 

3 Previous carrier not listed in survey. 
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tion that intraservice cross-subsidies exist and 
should be continued. The issue in this case is 
cross-subsidies from a profitable route to an un
profitable one rather than cross-subsidies from 
interstate to intrastate services or from charter to 
special services to regular-route service. Ob
v ious ly, bo t h r e v e nues and costs vary from route to 
route, and some routes are more profitable than 
othe rs. Unde r th e exit provisions of the BRRA , firms 
ar e ess entia lly fr e e to abandon services wh e n var i
able costs exceed revenues. Sound management pr ac
t ices should l ead a firm to drop such service re
gardless of new entry on other routes. It would not 
be sensible, however, for a firm to drop service on 
a marginally profitable route in response to a loss 
of profits on a high-profit route, because this 
would merely compound the loss. A major thrust of 
the BRRA, however, is the reduction or elimination 
of cross-subsidies be t ween various t ypes of se rv i c e 
or different routes. 

The study commission was unable to find any evi
dence that service to small communities has been or 
will be jeopardized by the entry of additional com
petitors. The larger, high- cost carriers are aban
doning the most unprofitable of rural services while 
seeking to initiate service over routes previously 
closed to them by regulation. Although larger car
riers may divert some revenue from small er firms in 
the se markets, the smaller firms have the advantage 
o f lower costs!' which will allow them i:.o continue 
rural services for which t.hen~ is little competition 
from the larger firms. Smaller firms are not likely 
to eliminate even marginally profitable rural ser
vice in response to reduced profits on the i r bett er 
routes. 

SUMMARY 

The evidence presented to the study commission indi
cates that the BRRA wil l have a negative effect on 
very few people. Although witnesses believed that 
attention to the problems of those few is important, 
they agreed that the solution does not lie in con
tinued cross-subsidization and forced service on 
unprofitable routes. 

The groups affected negatively by the BRRA in
clude intrastate passengers, who wil l in the f uture 
pay fares more representative of the true costs of 
prov iding service, and r e s iden t s of o r v isi tor s t o 
communities that lose convenient access to intercity 
bus service. However, the magnitude of the hardships 
imposed on these individuals will not approach the 
benefits accruing to most intercity bus riders. 
Passengers traveling in the larger markets will pay 
lower fares for better service. New competition 
between existing bus companies will result in down
ward pressure on f~res, especially those high fares 
previously charged in captive markets. Charter fares 
will drop, and passengers will be offered more ser
vice options. The remedies provided in the BRRA will 
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also improve the financial performance of most in
tercity bus companies. This increased financial 
viability will not be a boon strictly to the inter
city bus industry. Increased earnings will enable 
\,,.:dLLi~ro Lu l..:UUILJ~c.~ IIIUl.t:: ~rrt::0Liv~ly fur fi..H""1d5 with 
which to maintain a fleet that attracts existing and 
potential passengers. 
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Abridgment 

Intercity Bus Deregulation: The Impact on Urban and 

Rural Public Transportation Systems 1n the Provision of 

Intercity Bus Feeder Service 

MATTHEW MARLIN and WAYNE K. TALLEY 

ABSTRACT 

The impact of the Bus Regulatory Reform Act of 1982 on urhan and rural 
transportation systems in requiring these systems to provide intercity bus 
feeder service is analyzed. It is concluded that requiring these systems to 
provide such feeder service will generally be beneficial to these systems if 
they do not have to be redesigned. If redesign is necessary to accommodate this 
type of feeder service, these urban and rural systems will probably not be an 
effective means of maintaining access for a given community to intercity bus 
service. Rather than subsidized intercity bus feeder service, it will be more 
effective for government to subsidize intercity bus service to be provided by 
an intercity bus carrier. 

With the passage of the Motor Carrier Act of 
1935, U.S. intercity bus carriers engaged in inter
state commerce were placed under the jurisdiction of 
the Interstate Commerce Commission (ICC) and were 
subjected to ICC price, entry, service, and finan
cial regulations. Under the ICC's interpretation of 
the act, entry by new intercity bus carriers and 
expansions of new routes (other than through merger 
or acquisition) by existing carriers were highly 
restricted. Also, intercity bus carriers faced lit
tle intramodal price competit i on. Because of finan
cial difficulties incurred in the 1970s arising from 
intermodal competition, the intercity bus carrier 
industry by the late 1970s began to petition for 
economic regulatory reform in order to have the 
flexibility to compete in the marketplace a~ well as 
to promote operating efficiency. In September 1982, 
Congress enacted the Bus Regulatory Reform Act 
(BRRA) (P.L. 97-261, 96 Stat. 1104), which substan
tially reduced entry and exit controls at both the 
federal and state levels and prepared the way for 
complete deregulation of intercity bus rates (1-3). 

The impact of the BRRA on the intercity bus in
dustry (passengers and freight) has been well docu
mented (!-§.). However, there is an important aspect 
of the BRRA that has received little or no attention: 
its impact on urban and rural public transportation 
systems. The BRRA allowed established carriers to 
abandon regular-route intercity bus service in many 
sparsely populated communities. Consequently, urban 
and rural public transportation systems in many of 
these communities have had to serve increasingly as 
intercity bus feeder sys tems to transport individuals 
to distant intercity bus stops. The purpose of this 
paper is to analyze the impact of requiring these 
urban and rural public transportation systems to 
provide such intercity bus feeder service. 

OVERVIEW AND BACKGROUND 

The BRRA represented the first significant change in 
intercity bus regulation since the Motor Carrier Act 
of 1935. Similar to prior legislation affecting 

truck and air transportation, the objective of the 
~ct is to deregulate intercity bus transportation in 
order to substitute competitive market forces for 
regulatory decree in the determination of fares and 
schedules. By removing regulatory barriers to entry 
into and exit from profitable and unprofitable 
routes, the major provisions of the act are directed 
toward granting bus companies the flexibility to ra
tionalize their route structures. Rather than being 
required to prove that service is necessary, future 
entrants will basically be judged by a "fitness 
only" criterion. Exit from unprofitable routes will 
be permitted if the carrier can demonstrate that the 
variable cost of service e xceeds r evenues (7, p . 39). 

In addit i on to the prevailing trend towa rd deregu
lation, passage of the BRRA was also motivated by 
the past financial performance of inte rcity bus 
firms. From 1980 to 1982, the net operating income 
of all carriers decreased 56.8 percent, falling from 
$132 million to $57 mill ion annually (5,p.4). This 
decline in revenues is di r ectly att r i butahle to de
creased demand stemming from increased intermodal 
competition. The one competitive edge traditionally 
held by the bus industry, low fare s , is rapidly be
ing eroded by stabilized gasoline pr ices and in
creased price competition from the newly deregulated 
airlines. Th is competition has limited the demand 
for intercity bus service primarily to the young, 
the elderly, and low-income segments of the pop
ulation in general. 

Regulation of the interc i ty bus industry has heen 
conducted at two levels of government. At the fed
eral level , the ICC approves fares, exit, and entry 
along i n te rstate rou tes . Regulation on intrastate 
routes and intrastate portions of interstate routes 
is the responsibility of state commissions. Histori
cally, state agencies have enforced a lower fare 
structure and have been less willing to approve re
quests to abandon service along unprofitable routes 
than the rec. As a result, it has often been charged 
that the higher fares on interstate routes have nec
essarily cross-subsidized nonprofitable local routes 
(,?.,P• 71). This system of dual regulation created a 
unique problem in the deregulation of the industry. 
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Deregulation at the federal level alone would not 
have been s ufficient to promote workable competi
tion . As long as state commissions could de ny re-

state trunk lines wou ld have needed to con tinue to 
produce hiqher fare revenues in order to make up for 
losses experienced on unprof itable routes that could 
not be abandoned . Existing carriers were placeo at a 
fi nancial disadvantage when competing with new. in
ters tate entr ants that are not required to cross
s ubsidize unprofitable routes. To avoi.d such sit
uations , the BRR/\ gives the ICC po,.,er to preempt 
s tat~ r e ') \ll <1t-nry rlPr.i11ion11 tha t deny higher fares or 
requests to abandon unprofitable routes . 

l\s with othe r recently de r egulated i ndustries, 
the f ull effect o f the BRRA on intercity bus service 
will nQt be known for some time . Of particular im
portance t o t hi s pape is t he impact of BRRA ' s e xi t 
provisions on the inte rcity bus indust ry. The act 
h;,.s a cc<?lera t',!d the h i At-nrlr."l t ren<l toward discon
tinuance of regular-route service to many sparsely 
populated communities . The ICC notes that between 
1972 and 1980 (before the BRRA), approx imately 1,800 
communities l ost all intercity bus se rvice . This 
f i g ure represents abou t 10 percent of the total num
ber of communities receiving interci ty bus service 
in 1972. In January 1984 , the ICC repor ted that in 
the o ne year since e nactment of the BR.RA , 1 ,322 
named places bad been eliminated from time schedules 
( 5 ,p.80). ! n Ma}' 1984, the Mot or "'a r r · er Ra e 111<1 kl11g 
Study commission (Mt:RSC) reported that 2 , 154 points 
with a total population of 4 , 292 , 412 had been aban
doned a s a result of the BRR!\ (i_, pp . 350, 356). 

According to the MCRSC study (_1) , the average pop
ula ion of points losing s e rvice was s lightly les s 
than 2,000. The obvious implication is that low
density regions are bearing the brunt of deregu
l a tion. It has often been stated, howe ver , t hat this 
was not an unintended result of the BR.RA . It is in
teresting t o note that most discontinuances have 
been requested by the dominant carrier, Gre,yhound , 
More t han 1 , 100 or the 1,322 places eliminated from 
scheduled service i n 1983 (according to the ICC ) had 
been receivi ng service f rom Greyhou.nd. Another 82 
d i scontinuances were attributed to service cancella
tions by Trailways a nd its affilia te carriers , and 
only 25 discontinuances were reported by all other 
carrier s . Apparently, t he major carriers are con
tinuing to consolidate most of their activity along 
trunk lines between ma j or population centers , leav
l.ng smalle r conununi ties to be serv iced either by 
small er or by no intercity bus carriers at all. 

Conununi ties that lose i n tercity regular-route bu s 
serv ice may be c l assified i n to t hree groups : 

l. Communities that retain alternative intercity 
bus service on a different carrier, 

2. Communities within larger urban areas that 
have lost all direct scheduled intercity bus ser
vice, but where the larger urban area retains ser
vice at some other point or points, and 

3. Communities that are self-contained (or not a 
part of a larger urban area) and that have lost all 
direct scheduled intercity hus service, 

Communities of type 2 typically have an urban public 
transit system that provides service between the 
community and the larger urban area, This public 
transit system can act as a feeder system in trans
porting community intercity bus passengers to inter
city bus service points in the larger urban area. 
Communities of type 3 typically have no public 
transportation system that provides service to a 
neighboring community where int.P.rcity huR service is 
still available. 
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In an early survey (_!,pp.80-83) by the ICC of com
munities where regular-route intercity bus service 
had been dropped or was proposed to be dropped, com
mnnit-i"" of t:ypP.s 1, 2, ;,nn l const:ituted 19.2, 20.8, 
and 60 percent, respectively, of the total number of 
these communities. Obviously, the severity of the 
loss of intercity regular-route bus service was the 
greatest for type 3 communities. This follows because 
they are less likely to have a public transportation 
system to provide intercity bus feeder service to 
distant communities and because they constitute the 
largest number of communities losing intercity bus 
service. Furthermore, because intercity bus passen
gers tend to have incomes that are lower than the 
national average, intercity bus passengers in type 2 
and 3 communities are less likely to have access to 
the private automobile as a means of reaching inter
city bus service points in neighboring communities. 
Hence, if intercity regular-route bus service is to 
r,.m,. in :an ;, lt-... rn :a t.iup mp;,n s o f transportation f or 
individuals in type 2 and 3 communities, not only 
will greater pressure be placed on existing publ i c 
transportation systems to provide intercity bus 
feeder service (as found in communities of type 2) 
but also new rural public transportation systems 
will be established in communities of type 3. 

Tun1\,.,,,, "'C' T~l111t.'o,..Tf'1'1V nnc FEEDER SERVICE ON PUBLIC 

TRANSPORTATION SYSTEMS 

Public transportation systems are defined in this 
paper as government-owned or government-financed 
systems (or firms) that provide local for-hire pas
senger service in urban and rural areas. Onl y public 
transportation systems are considered in this study 
because they include an overwhelming majority of all 
local systems. However, the results of the study can 
r ead i ly be gene r ali zed t o apply to private systems. 

Urban public transportation systems may provide 
transit as well as paratransit services. Rural pub
lic transportation systems primarily provide only 
paratransit services. Transit service is scheduled, 
fixed-route passenger service such as scheduled, 
fixed-route bus, subway, and streetcar service. Para
transit service is that provided within urban and 
rural areas other than the scheduled , f i xed- r ou te 
service. 

Transit Service 

As stated in the foregoing, if intercity bus service 
is lost to communities of types 2 and 3, pressure 
will be placed on urban and rural public transporta
tion systems in these communities to provide inter
city bus feeder service to intercity bus stops in 
distant communities. For communities or type 2, 
pressure generally will be placed on urban public 
transportation firms to provide feeder service i for 
communities of type 3, the pressure will be placed 
on rural public transportation systems, If fixed
route transit that connects with intercity bus stops 
in distant communities is already in place and if 
the demand for feeder service is less than the un
used vehicle capacity on these routes, little or no 
burden will be placed on the public transportation 
system to provide service. 

If the feeder demand exceeds the unused vehicle 
capacity on the fixed route or routes, the trans
portation system will have to add additional vehi
cles. However, there will be a benefit t o ex isting 
riders as well as to those of the feeder route or 
routes in that with the additional capacity, the 
frequency of service will increase (or the headway 

.. .. 
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time between vehicles will decrease). With an in
crease in frequency of service, passenger waiting 
time on average along the route will decrease and 
thus improve the quality of service. The improvement 
in qua.lit:y of service, in turn, would be expected to 
further increase ridership along the route. Thus, if 
transit fixed routes are already in place that would 
serve as feeder routes to an intercity bus stop, the 
impact of the feeder ridership on the routes will 
generate a net benefit to the transportation system 
in that they would contribute to the cost of former
ly unused vehicle capacity (and therefore decrease 
the subsidy required if they were previously subsi
dized) or lead to an improvement in service (i.e., 
an increase in the frequency of service) • However, 
if public transportation management does not in
crease vehicle capacity when feeder demand exceeds 
unused capacity, quality of service along the route 
will deteriorate because of the overcrowding of ve
hicles. 

If fixed-route transit is not currently available 
to feed passengers into intercity bus stops, the 
transit system will probably not establish a new 
fixed route to provide such service. This follows, 
because surveys generally indicate that intercity 
bus travel i s an infrequent event for most users. 

Paratransit Service 

Paratransit has generally been classified as either 
demand-responsive or commuter services. Demand-re
sponsive services are characterized as being un
scheduled, such as exclusive-ride taxi and dial
a-ride services. Exclusive-ride taxi service refers 
to that service where the passenger has exclusive 
use of the vehicle. Dial-a-ride includes shared-ride 
taxi and demand-responsive bus services where a 
shared vehicle provides door-to-door service on de
mand to a number of passengers with different ori
g ins and destinations. Commuter paratransit are 
those forms of paratransit such as carpools and 
subscription buses that follow a fixed time schedule 
but a variable route. These services are referred to 
as commuter (or r idesharing) paratransi t services, 
because they are primarily used for commuter or work 
trips. Transit and paratransit services are dis
cussed in more detail elsewhere (B). 

Dial-a-ride has been utilized by urban transit 
systems primarily as a feeder service or as a sub
stitute for costly fixed-route, scheduled transit 
service. It has also been employed in urban areas to 
transport the elderly and handicapped. As a feeder 
service for transit systems, dial-a-ride has been 
utilized as a collector or distributor of passengers 
to and from the fixed rout:es of transit systems. 
Rural public transportation systems often provide 
only dial-a-ride service. 

Dial-a-ride paratransit represents the most plau
sible alternative to fixed-route transit service for 
providing intercity bus feeder service. Commuter 
paratransi t services would probably not be a work
able alternative, because they follow a fixed time 
schedule and are generally used for frequent trips. 

Dial-a-ride service may be classified as many-to
many service, many-to-one cycled service, or many
to-one subscription service. Many-to-many dial
ar ide service is one for which point-to-point ser
vice is provided anywhere within a service area. It 
is not ideally suited as a feeder service to a 
fixedroute transportation system or as an intercity 
bus feeder service because it attempts to satisfy 
diverse travel desires. 

In many-to-one dial-a-ride service, passengers 
are picked up at their door as with many-to-many 
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service, but all passengers are taken to a common 
destination (and vice versa) , which may be a trans
fer point to fixed-route transportation service. In 
many-to-one cycled service, vehicles are scheduled 
to arrive at or leave the destination (or transfer) 
point at regular intervals. Vehicles are routed 
through the service area to drop off and pick up 
passengers and then return to the transfer point in 
time for the next scheduled cycle. Because cycle 
lengths can be set equal to the fixed-route's head
way, many-to-one cycled service is ideally suited to 
be a feeder service. 

Many-to-one subscription service is a more re
strictive service than many-to-one cycled service in 
that it restricts the time of service by requiring 
all passengers to reserve service on a standing 
basis. Because subscription service implies regular 
rideiship, a fixed (or regular) dial-a-ride route 
could be devised. Given that subscription service 
implies regular ridership, it has most frequently 
been utilized for work trips and thus is not ideally 
suited for use as an intercity bus feeder service 
for infrequent intercity passengers. 

If a many-to-one cycled dial-a-ride service is 
already in place where the common destination point 
coincides with a transfer point to intercity bus 
service, and if unused vehicle capacl ty exists, lit
tle or no burden would be placed on the public 
transportation system to -provide feeder service to 
the intercity bus stop. However, there would prob
ably be an additional benefit to current riders as 
well as the intercity bus feeder riders in that 
their waiting and travel times to the common desti
nation (or feeder) point would probably decrease 
(i.e., there would be an improvement in the quality 
of service). This follows, because with an increase 
in ridership, the origin pickup points for a given 
dial-a-ride vehici'e are likely to be closer to
gether. Hence, there will be less time in waiting 
for a vehicle and less travel time involved in 
reaching the conunon destination (or transfer po-int). 

If the intercity bus feede r demand exceeds capac
ity and if additional capacity (i.e., vehicles ) i s 
added to the system, a s.imilar improvement in the 
quality of service would occur. If the public trans
portation management does not increase capacity, the 
quality of service may or may not deteriorate. Spe
cifically, as stated in the foregoing, there will be 
an expected improvement in quality of service from 
the increase in ridership. However, with demand ex
ceeding capacity, congestion will arise in terms of 
longer waits for an available vehic1e seat. Hence, 
if the negative impact of congestion on. the quality 
of service outweighs the improvement in quality of 
service from greater ridership, service will deteri
orate; otherwise, it will improve. 

Suppose the many-to-one cycled dial-a-ride ser
vice that is already in place has a common destina
tion point that does not coincide with the intercity 
bus transfer point. Further suppose that the public 
transportation system considers making this inter
city bus transfer point a common destination point 
as well. If so, even with the increase in ridership 
(from intercity bus transfers), the dial-a-ride ser
vice will probably deteriorate (assuming that no ad
ditional vehicle capacity is added), because two 
common destination points have to be satisfied. Al
ternatively, this deterioration in service may be 
averted if sufficient vehicle capacity is added. 
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ABSTRACT 

Th e Bus Regul atory Reform Ac t of 1982 requ i r ed t he Motor Carrier Ratemaking 
Study Commiss i on t o a s s ess t he impact o f t he ac t on persons ove r t he age of 
60, particularly t hose 'v ' ng ln rura l a reas and s mal l t owns . /l.s part o f that 
a sse ssment, nat ional and s tate surveys o f bus passengers we re r eviewed t o de
te rmine the age d istrib ion , ·ncome, trip purpose , avail ab i l ity o f a d r i ver' s 
license, a vailabi lity .of a n automobile o r tr uck, a nd means o f a cces s t rans
portation o f interc i t y bus passenger s . The largest perc entage of i nte rc i ty bu s 
pa ssenge r s a re young , a nd t he nex t la rgest user g roup is the elderly . Mos t 
t r ips ar e take n fo r social or recrea t iona l reasons , i ncluding vis iting f ami ly 
a nd f r iends and s i ghtseeing . Bus passengers as a group have much l owe r median 
hous ehold i ncomes t ha n thos e t r ave ling on o t her modes, a l t hough t he income 
d i stribution of bus passengers varies from sta t e to sta t e . Approx i mately two
t hirds of all bus passenger s have a driver's l icens e , ;ini.1 d 11\d j d Ly o f t he ra 
have a vehicl e ava.ilable .in the household. Yet tha t vehicle was not available 
t o t he passenge r for t ha t trip be tween 47.S and 70 percen t o f the time , ac 
c ording to three s t a t e s urveys. 'l'he e vidence presented lndica t ei. t hi<L i, lLhough 
a majority o f bus passengers had no pr iva te alte rnative for that t r ip , i nte r 
ci ty bus service has on ly a mi nor role i n mee tlng the most essent ial mobility 
needs . 

As a part of the Bus Regulatory Reform Act of 1982 
[P.L. 97-261, 96 stat. 1104 (49 u.s.c.A. 10922) l 
Congress directed the Motor Carrier Ratemaking Study 
Conunission to determine the impact of the act on 
persons over the age of 60, particularly those liv
ing in small cities and rural areas, and to assess 
its effec t on the quality of intrastate bus services. 

An important fir s t s tep in t h~ t a sk of the study 

conunission was to examine the current literature 
regarding the characteristics of bus passengers. In 
particular, the age distribution of the bus-riding 
population, the purposes for which they use bus 
transportation, and any significant differences be
tween interstate and intrastate bus riders had to be 
known to provide a basis for any assessment of the 
impa~t o f cha nges in service. 
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DEMOGRAPHIC CHARACTERISTICS 

Nationa l Trav e l Su r vey 

unfortunately, there is a lack of data that would 
enable one to obtain a complete picture of the so
cial, economic, and trip-making characteristics of 
intercity hus passengers. The National Travel survey 
(NTS) of the 1977 Census of Transpor tation (ll pro
vides the most recent publicly available national 
data describing intercity bus passengers and the 
trips tha t t he y t ake . Th e ce n.su s data have a major 
1 imi t at i on in t hat o nly in f ormation a bout trips in 
which a tr ave l er went to a place at leas t 100 miles 
from home and returned is included, which excludes 
many shorter intercity bus trips. In addition, there 
is no distinction between regular-route bus trips 
and those made on cha rters and tours, which may have 
very different ridership characteristics. Finally, 
the data are nat i onal , with no disaggregation into 
intrastate or interstate categories. However, de
spite these limitations the census survey data are 
important because of the information that is pro
vided, as discussed in the following paragraphs. 

Traveler Characteristics 

As may be seen in Table 1 (l,pp.35-39), intercity bus 
passengers compared with those of other modes have a 
lower median income, are more likely to be black or 
of Spanish origin, and are much more likely to be 
female. The educational background of intercity bus 
passengers is very similar to that of automobile 
travelers, particularly those traveling with camping 
equipment, but much lower than that of rail or air 
passengers. The percentage of bus passengers whose 
residence was not in a Standard Metropolitan Statis
tical Area (SMSA) (population 50,000 or greater) is 
30.25 percent, slightly less than that for automobile 
passengers, which is 33.59 percent for those travel
ing with camping equipment and 32.36 percent for 
those without such equipment. However, it is very 
different from that for rail users and air travelers, 
of whom 19.15 and 18.34 percent, respectively, did 
not reside in an SMSA. 

Age Distribution 

The age distribution of bus passengers also is sig
nificantly different from that of the other trans-
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port mode s as may be seen in Table 2 (l,pp.35-39). 
Fifty pe rcent of interc ity bus passengers are 24 
years of age or less, according to the census, where
as 13.36 percent are over 65. Bus passengers are 
either young or old, with relatively litt},e repre
sentation from the age groups in between . Air pas
sengers, by contrast, are drawn heavily from the 
middle age groups. 

Trip Characteristics 

The trip characteristics of bus passengers vary con
siderably from those of other modes, as may be seen 
in Table 3 (l,pp.13-22). Compared with the other 
common carrier modes, the trip purpose of bus pas
sengers is most notable for the lack of business 
trips; instead most bus passengers are visiting 
friends or relatives, tr a veling for e nt e rtainment, 
and sightseeing. Even compared with au tomobil e users 
traveling without camping equipment, the low level 
of business travel by bus is remarkable, as is the 
low percentage of bus trips made to at tend to per
sonal or family affairs or for medical reasons. Bus 
trips tend to be shorter than rail trips and much 
shorter than air trips, although the mean number of 
persons on the trip is similar for all three common 
carrier modes. As with the residence of trip makers, 
the destinations of bus travelers are more likely to 
not be in an SMSA than those of rail or air pas
sengers. 

Na tionwi de Per sonal Trans porta t i on Stud y 

A second source of data describing the travel be
havior of Americans is the Nationwide Personal 
Transportation Study (NPTS) (~,ll ._ Conducted in 1969 
and again in 1977, this survey overcomes the limita
tions of the NTS regarding trip length by including 
trips of all lengths in its survey of a sample of 
travelers. Unfortunately, the NPTS cannot provide 
any information about the use of intercity buses by 
persons over the age of 60, because such trips con
stitute only a small percentage of all travel. Of 
the 2,411 bus trips in the NPTS sample, only 72 are 
more than 30 miles long. Because persons over the 
age of 65 make approximately 10 percent of all bus 
trips (local and intercity combined), less than 10 
of the bus trips in the NPTS file were made by per
sons in this age group, far too few from which to 

TABLE 1 Traveler Characteristics (1) 

Mode 

Automobile or Truck 

With Without 
Camping Camping 

Characteristic Equipment Equipment Bus Rail Air 

Median income ( $) 16,08 1 17,136 12,996 17,927 18,975 
Black or other(%) - 7.88 2.41 20.52 15.96 7,84 
Spanish(%) 3.74 3.81 4.79 1.38 3.90 
Age 

Mean 32.00 29.50 33.20 36.50 37.50 
Median 28.60 26.80 23.80 33 .20 35.30 

Education(%) 
Elementary 30.12 34.06 34.82 20.20 16.13 
High school 42.44 42 .71 42. 74 30.45 36.26 
College 27.44 23.22 22.44 49.35 47.67 

Sex(%) 
Male 49.81 54.60 38.75 49. 75 50.20 
Female 50.19 45.40 61.25 50.25 49 .80 

Non-SMSA residence(%) 32.36 33.59 30.25 19. 15 18.34 
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TABLE 2 Age of Traveler (1) 

Percentage by Mode 

A.!1tnmnhflP nr Tr11~k 

With Without 
Camping Camping 

Age Equipment Equipment Bus Rail Air 

Under 18 27.84 33.05 36.27 18.55 14.32 
18-24 14.10 11.91 14.12 14.14 11.88 
25-34 17.56 18.19 9.56 18.88 21.72 
35-44 12.18 14.14 8.09 13.82 15.83 
45-54 11.93 11.40 9.26 12.09 15.38 
55-64 9.~3 7.58 9 11 11 91 11.Rli 
65 and over 6.96 3.73 13.36 10.60 9.02 

draw any meaningful conclusions (S. Liss, FHWA, Nov. 
29, 1983, unpublished data). 

Neverthel.ess, the NPTS provides data on the de
gree to which persons over tile age of 60 use dif
fere n t transportation modes. In Table ~ the data in
dicate that for all trips, local and intercity, 
persons in this age group rely on the automobile and 
truck for a greater percentage of trips than do a l l 
persons combined . Note, however, that bus a·nd 
streetcar use by this age group is also somewhat 
g r eater than that for all persons , although it still 
is a small percentage of all trips. Bus and street
car use by this pcpulatio:r: segment declined over the 
period from 1969 to 1977, where.:io automobile and 
trnck use increased . Al.though these figures obvious 
ly r eflect the fact that most trips included in the 
sample are l.ess than 30 miles in length , they il
lustrate that mo pe sons over the age of 60 con
tinue to rely on the private automobile to meet mo
bility needs and that f o r this group the trend i s 
toward i ncreased automobile use and reduced depend
ence on the bus and streetcar . 

The 1969 NPTS also provided data on differences 
in travel between persons living in unincorporated 
areas and those living in incorporated places . Per
sons aged 65 to 69 living in unincorporated areas 
traveled 55 percent of the time as drivers of auto
mobiles, pe rcent of the time as passengers in auto
mobiles , and about 1 percent of the time by bus. 
Those 70 and over traveled 51 percent of the time as 
drivers of automobiles, 41 percent as passengers in 
automobiles, and less than l percent of the time by 
bus. The same study s hows that in incor porated 
areas , persons aged 65 to 69 traveled 55 percent o f 

TARLF. 3 Trip Characteristics (I) 

Mode 
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the time as drivers of automobiles, 31 percent of 
the time as passengers in automobiles, 6 percent of 
the time by bus, and l percent of the time by small 
truck. The group aged 70 and older traveled 50 per
ce??t ~f th~ ti!!!~ :2 dri•."~!s of ~nto!fu:ihil':'~: 41 pP.r
cent as passengers in automobiles, l percent by 
small truck, and 5 percent by bus. 

STATE SURVEYS 

In addition to the NTS and NPTS, information about 
bus riders is available f rom a number of studies 
performed by or on behalf of state governments con
oecned about the future of intercity bua ocrviooo . 
Intercity bus studies t hat include s urveys of bus 
users are available from Indiana 14) 1 Iowa (5); 
Georgia (6); Michigan (7) 1 New Mexko (8) 1 No°rth 
Carolina (,?_) 1 Oregon (10 ~!1) 1 Tennessee (ll); Texas 
(13) 1 Washington, Oregon, and Idaho (14) ; and Wis
consin (!2.) . The data from these s u rvey'; are perhaps 
r,ior-e u.se-ful tua,. tha i'ii:.tiOi'i:l!. i~f:,.=ma.ticn beceug~ 
none of the states restricted the trip length for 
which they collected data; instead, they collected 
data from all persons using buses within that par
ticular state . All the state surveys deal exclusive
ly with tegular-route scheduled s ervice . Beyond 
these few similarities , t he state surveys vary con
siderably in the types of question s asked, the res
ponse categories , and the method of data collection. 
Howevec , it is possible to pres~nt e gurnmary ~f 
these surveys to illustrate a number of facts about 
the use.rs of intercity buses and to compare them 
with the national data already described. 

A e 

The NTS and state surveys both show that generally 
bus passengers are either young or old, with rela
tively little representation from the age groups in 
the middle. The elderly are not the largest group of 
intercity bus ride rs nor are they found on intercity 
buses in numbers disproportionate to their represen
tation in the general population. Younger riders 
compose the largest percentage of all bus riders. 
Table 5 presents the age distributions of bus riders 
from 10 state surveys. Each state used slightly dif
ferent age categories to collect the data, but they 
support the national results. Relatively few bus 
riders are drawn from middle age groups I most are 
either young or old. Young riders make up a l arge r 
percentage than do the older age groups. 

Automobile or Truck 

With Without 
Camping Camping 

Characteristic Equipment Equipment Bus Rail Air 

Trip purpose (% household trips) 
Visit relatives or friends 35.69 18.72 23.62 36.02 22.02 
Business 21.90 5.76 4.56 37.16 50.69 
Convention 1.83 1.13 3.89 2.32 4.11 
Outdoor recreation 11.69 45.80 10.69 2.27 2.67 
Entertainment 7.o9 8.77 16.79 5.77 5.47 
Sightseeing 3.77 9.08 13.85 4.49 4.73 
Personal, family, or medical affairs 12.99 5.70 7.83 10.48 7.09 
Shopping 0.82 0.24 0.80 0.36 0.06 
Other 4.22 4.80 17.95 1.11 3.17 

Round-trip distance (miles) 
Mean 487 710 585 878 1,845 
Median 338 400 396 456 1,586 

Destination not in SMSA (%) 45.70 61.65 29.62 10.12 13.11 
Mean no. of persons on trip 1.8 2.2 1.2 1.3 1: i 

.. 
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TABLE 4 Trips by Persons in Selected Age Groups by Means 
of Transportation, 1969 and 1977 (2,3) 

All Age Group of Tripmaker (%) 
Persons 

Mode (%) 60-64 65-69 70 or More 

Automobile and truck 
1977 92.2 95.7 94.6 94.6 
1969 90.7 91.7 93.2 93.8 

Bus and streetcar 
1977 2.3 2.4 4.0 3.5 
1969 2.7 4.6 4.6 4.0 

Note: Total percentages do not sum to 100.0 because other modes have been omitted 
from this summary table, 

TABLE 5 Age of Bus Passengers 

Percentage Percentage 
Age Group of Total Age Group of Total 

Georgia: 1980 (6,p.148) Oregon: 1976 (11,p.13) 

Up to 17 7.0 (8.0)8 Up to 16 10 
18-29 47.4 (43.0) 16-44 52 
30-39 11.2 (10.4) (16-35) 9 
40-49 11.0 (12.7) 45-65 20 
50-59 8.7 (10.4) 65 and over 18 
60-64 3.3 (5.2) 
65 and over 11.4 (10.4) Tennessee: 1981 (12,p.56) 

Indiana: 1980 (4,p.37) Up to 16 7.1 
16-25 38.0 

Upto 17 2.5 26-35 17.5 
18-24 24.7 36-45 10.9 
25-34 17.0 46-55 9.2 
35-44 11.0 56-65 9.4 
45-54 13.4 65 and over 8.0 
55-64 13.7 
65 and over 17.7 Texas: 1981 (13,p.116) 

Michigan: 1977 (7,p.17) Up to 18 7.7c 
18-29 42.7 

Up to 18 6.1 30-39 15.1 
19-29 46.9 40-49 9.5 
30-39 11.2 50-64 15.0 
40-49 9.2 65 and over 10.0 
50-64 15.3 
65 and over 11.3 Washington, Oregon, Idaho: 

1982 (14,pp.3-9) 
New Mexico: 1980 (8,pp.35,59) 

Upto 16 9.5 
Up to 18 8.6 (14.6)b 16-34 41.0 
18-24 22.8 (25.6) 35-44 7.0 
25-34 19.7 (22.0) 45-60 12.0 
35-44 10.2 (7.9) 60 and over 30.6 
45-54 7.2 (9.1) 
55-64 11.6 (9.8) Wisconsin: 1976 (15,p.19) 
65 and over 13.9 (10 .1) 
No response 6.0 (0.9) Up to 18 14.1 

18-24 32.0 
North Carolina: 1982 (9,p. 7/ 25-34 13.2 

35-44 6.5 
Up to 20 23 45-54 7.5 
21-29 31 55-64 11.2 
30-39 16 65 and over 10.2 
40-49 9 
50-59 10 
60-,md over II 

3
Figures in SJi'lranthlll!St.S are pr.1tC'e1Rfa,ae1 or intrastate pas1enieu only. 

bFigures in par.c.nthe.sH are J'Utrcen rnt;u of New Mexico re.sl.dionts. 

cOn]y those aged 12 and over were surveyed, 

Bus passengers, including persons over 60, have much 
lower median incomes than do passengers of other in
tercity transportation modes, as was seen in Table 
1, which presents data from the NTS. State surveys 
of bus passengers that provide income data also show 
that many bus riders have very low household incomes, 
Table 6 provides the distribution of household in-
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come for bus passengers surveyed in Texas i Oregon i 
Michigani Georgiai New Mexicoi Wisconsini Washingtoni 
Oregon, and Idahoi Indianai and Tennessee. The state 
studies each used different income range categories, 
However, it is possible to conclude that there is a 
substantial percentage of bus riders with household 
incomes below $10,000, ranging from 30.8 percent in 
New Mexico to 60 percent in Oregon. In Michigan 37 
percent had incomes less than $9,000, and in Georgia 
34.7 percent were in the same category. In Tennessee 
41 percent had a household income less than $7,500. 
Additional information concerning the income of bus 
passengers may exist in the market research efforts 
of the carriers. This information is generally con
sidered proprietary, but Greyhound did present some 
summary statistics to the American Bus Association 
(li) . These indicate that passenger characteristics 
may well differ by firm, because Greyhound passen
gers appear to have slightly higher incomes than do 
bus passengers generally (see Table 1). Almost 50 
percent of Greyhound passengers under the age of 35 
make more than $15,000 per year i 30 percent of all 
Greyhound passengers earn more than $20,000, of 
which 21 percent earn more than $25,000. 

Thus, although it can be said that intercity bus 
riders include a disproportionate number of low
income passengers, particularly when compared with 
the passengers on other common carrier intercity 
modes, by no means do all intercity bus passengers 
fall into that category. 

TABLE 6 Family Income of Bus Passengers 

Percentage Percentage 
Income Range($) of Total Income Range($) of Total 

Texas: 1980 (13,p.103) Wisconsin: 1976 (15,p.21) 

0-10,000 45 0-4,999 18.8 
I 0,000-20,000 33 5,000-9,999 16.8 
20,000- 30,000 13 10,000-14,999 12.6 
30,000+ 9 15,000-19,999 10.5 

20,000-24,999 6.5 
Oregon: 1976 (ll,p.15) 25,000+ 8.8 

No response 26.0 
Less than 5,000 36 
5,000-9,999 24 Washington, Oregon, Idaho : 
I 0,000-14,999 16 1982 /14,pp.3-9) 
15,000+ 24 

Less than 5,000 12.6 
Michigan: 1977 (7,p.16) 5,000-7,500 13.9 

7,500-10,000 13.2 
Less than 2,999 13 I 0,000-15,000 18.1 
3,000-5 ,999 13 15 ,000-20,000 10.7 
6,000-8,999 II 20,000-25,000 8.7 
9,000-11,999 9 25,000-35,000 13.4 
12,000-14,999 10 3 5,000- 50,000 7.6 
15,000-24,999 18 Over 50,000 1.8 
25,000+ II 
No response 16 Indiana: 19 80 (4,p.37) 

Georgia: 1980 (6,p.146) 0-5,000 33.0 
5,000-10,000 25.0 

Less than 2,999 4.8 (3.6)3 I 0,000-20,000 22.0 
3,000-5,999 7.7 (9.6) 20,000-30,000 12.0 
6,000-8,999 22 ,2 (25.5) 30,000-40,000 3.0 
9,000-11,999 30.0 (28.3) 40,000+ 4.0 
12,000-14,999 18.8 (19.9) 
15,000-24,999 11.8 (9.6) Tennessee: 1982 /12,p.56) 
25,000+ 4.6 (3.6) 

Under 7,500 41.0 
New Mexico: 1980 (8,pp.37,60/ 7,501-15,000 29.0 

15,001-25,000 17.9 
1,000-4,999 14. l (18.3)b 25,001-35,000 7.7 
5,000-9,999 16.7 (20.4) 35,001 + 4.3 
l 0,000-14,999 16,2 (15.2) 
15,000-19,999 8.8 (12.5) 
20,000-24,999 6.9 (6.4) 
25,000+ 9.6 (8.8) 
No response 27 .7(18.3) 

3
Figures in parentheses are percentage of intrastate passengers only. 

bFigures in parentheses are percentage or New Mexico residents. 
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Trip Purpose 

As mentioned in the discussion on the NTS (Table 3), 
the trip characteristics of bus passengers vary con
siderably from those of other modes. The state sur
veys of bus passengers present similar results. The 
major conclusion t hat can be drawn from the state 
surveys is that the most common trip purpose of bus 
usexs is to visit friends or i:elatives or for social 
or recreational purposes. Table 7 presents the per
centage of bus users in each state according to 
their reasons for taking the surveyed trips. To pro
vide a summary exhibit, some interpretation of cate
gory definitions was necessary; differences in word
ing are noted in the footnotes. 

As can be seen in Table 7, the percentage of 
riders visiting or ti:aveling for othe r social or 
r rea ona easons i ~ the arqP~t cs go y n 
every state; the lowest pei:centages occur in those 
states that also include "te t urn home" as a sepa.rate 
category . Also of note are the low percentages of 
users traveling for nondiscretionary purposes. 1'1ork 
trips varied from 7.5 to 20.3 percent, with various 
categories of business ranging from 3 . 8 to 28.0 per
cent . Medical trips, often cited as a critical use 
of intercity bus services , range from 1. 0 to 12, 4 
percent of all trips , depending on the state. Shop
ping trips constitute be tween only 1.2 a nd 3 . 0 per 
cent of all trips. School trips were also a small 
percentoge, tanging from 1.5 to 8.0 percent of tha 
trips surveyed . 

These findings generally support the NTS results, 
although the N'l'S included severa atego es of di s 
cretionary travel that, if combined, are even larger 
than the sta.te surveys indicate, perhaps because o f 
the charter and tour trips included in the NTS 
sample. 

These findings are not surprising if one recog
nhas that essential tdps for shopping, work, per
sonal business, or medical purposes are usually local 
and occur frequently, perhaps even daily , In a 1980 
study for the U.S. Department of Transportation (17, 
pp. 3-5, 3-7, and 7-12 to 7-19), the transportation 
alternatives available for such essential, frequent 
trip need s were evaluated and it was found that 
intercity bus service had a low potential for meet
i ng the~e needs, primarily due to infrequent setvice 
and inconvenient schedules . Intercity bus services 
were rated as having only moderate potential for 
!:ri ps to vis i t f lends ano relal:lves and h l glt p ten
tial for sightseeing and other recreation trips. 

TABLE 7 Trip Purpose (4,6, 7,9-15) 

Percentage by State 

Georgia Georgia 
Interstate and Intrastate 

Purpose Oregon Intrastate Only 

Work 11.0 12.8 IS.I 
Shopping 2.0 1.2 2.4 
Business 12.ob 12.6 12.4 
Visit friends or relatives 50.0" 48.9 45.4 
Vacation 10.4 4.0 
Other social or recreational 11.0° 0.4 0.8 
Medical 5.0 7.0 12.4 
School 2.0 4.8 5.2 
Military 16.0 
Return home 
Other 6.0 1.5 2.4 
Move 

3Wisconsin survey asked for "Activity at Destination." 

b"Personal Business" was the actual category name in North Carolina and Oregon. 

c"Social" was the actual category name in Oregon. 

d.•.ct:.!::! c::tcgary '.~·::::::: "Saci::l." 

e"Recreation" was the actual category name in Oregon. 

Texas 

11.5 

37.7 
7.3 

4.7 
3.8 

26.4 
8.7 
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The survey data reviewed for this study indicate 
that the trip purposes given by bus passengers re
flect their own similar evaluations of the potential 
of the intercity bus for meeting various trip needs. 
Mose incercicy bus cravel does not involve essential 
medical, work, or shopping trips. 

Access to Automobile 

The information on the social, economic, and trip
making characte ristics of bus passengers may lead to 
the hypothesis that the bus is the mode of last r e
sort and that bus passengers have no alternatives. 
The NTS does not provide data concerning the avail
ability of alternatives, but a number of states do. 
Several of these studies have asked bus riders 
whether they had a driver's l icens e , how many auto
mobiles and trucks were owned by the bus pas senger 's 
household, and, in a few instances, whether the trip 
could have been taken if bus serv ice h ad not been 
available. The findings are summarized in Tables B 
and 9. 

Note in Table 8 that approximately two-thirds of 
the surveyed intercity bus passengers did have a 
driver's license. Yet, as indicated in Table 9, in 
three of the states, the question of whether an 
automobile was available to the passenger for that 
trip brought a negative response 47.5 to 70 percent 
of ~he time. Given this admittedly limited evidence. 
it would appear that perhaps one-t.hirn of hus pas
sengers have no choice due to lack of a driver's 
license or an automobile, whereas an additional per
centage of bus passengers simply did not have an 
automobile available for t ha t particular trip . Com
pared with other public transportation modes, the 
bus is more likely to be used by those with no op
tion, but many passengers apparently choose to ride 
the bus even though they are capable of driving and 
have an auto or t r uck available in their household. 

A number of the state surveys also asked bus pas
sengers how they traveled to the bus station from 
their trip origin and how they got from the bus sta
tion to their final destination. The data in Table 
10 indicate that for the 10 states listed, an aver
age of 60.7 percent of surveyed bus passengers used 
a private automobile to get to and from the bus sta
tion. The remaining percentage is accounted f or by 
other modes, including taxi, local city bus, walk
i ng , a nd othe r i nte rcity bus se rv i c e s . Bec ause most 
of the surveys were conducted in the larger termi-

North 
Carolina Michigan Wisconsin8 

9.0 14.4 7.5 
3.0 1.0 1.0 

28 .0b 16.5 
48.5 33.7 

6.2 9.5 
50.0 

1.0 1.1 
8.0 2.5 
1.0 

30.7 
1.0 13.4 5.7 

Washington, 
Oregon, 
Idaho 

11.7 
1.2 
3.8 

36.7d 
22.2 

2.6 
1.5 

18.8 
1.4 

Indiana 

20.3 
3.0 

43.0 
16.9 

4.0 
3.0 

9.0 

Tennessee 

8.8 

10.7 
49.5 
18.1 

4.6 
6.8 

1.4 
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TABLE 8 Availability of Driver's License Among Intercity Bus 
Passengers 

State Surveyed 

Oregon /11,p.l 5) 
Wisconsin ( 15,p, 20) 
Georgia (6,p.148) 
North Carolina (9, p. 2) 
Texas ( 13) 
Washington, Oregon, Idaho (14,pp.3-8) 

Hold Driver's 
License(%) 

69.0 
80.3 
66.2 
67.0 
75.l 
70.0 

Without 
Driver's 
License(%) 

31.0 
19 .7 
33.8 
33.0 
24.9 
30.0 

TABLE 9 Availability of Household Automobile for Surveyed 
Intercity Trips 

State Surveyed 

Wisconsin (15,p.20) 
North Carolina (9,p.2) 
Texas /13) 
Washington, Oregon, Idaho (14,pp.3-8) 

Automobile 
Available 
(%) 

42.5 
30.0 
47.9 
78.2 

No 
Automobile 
Available 
(%) 

47.5 
70.0 
52.1 
21.7 

TABLE 10 Intercity Bus Passenger Use of Automobile to Reach 
the Bus (6,p.144) 

State Surveyed 

Georgia (6,p.144) 
Iowa (5,p.62) 
Michigan (7,p.6) 
Oregon (10,p. 78) 
Tennessee (12,p.56) 
North Carolina (9, p. 1) 
Wisconsin (15,p.8) 
Texas (13,p.116) 
Oregon / 11, p. 11 I 
New Mexico (8,p.40) 
Combined mean 

At Trip 
Origin 
(%) 

56.5 

53.0 

74.0 

68.4 
59.0 

Note: Data do not include taxi use. 

At Trip 
Destination 
(%) 

63.4 

52.0 

74.0 

68.4 
52.0 

Combined Origin 
and Destination 
(%) 

(60)' 
73.0 

(52.5)' 
59.0 
62.1 
74.0 
55.0 
68.4 

(55.5)' 
47.5 
60.7 

3 Calculated mean of percentage of automobile use at origin and at destination. 

nals in each state, the automobile use figure is 
probably lower than it would be in smaller towns or 
rural areas where taxi and local bus are unavailable 
and where walking distances are greater due to lower 
population density, These results support the notion 
that approximately one-third of all intercity bus 
passengers do not have a car or a driver's license 
available, whereas the other two-thirds have ve
hicles that are not necessarily available for that 
intercity trip. 

The lack of cross-tabulations of age and auto
mobile availability does not permit any conclusion 
as to whether older Americans are more dependent on 
intercity bus service than other groups. However, 
the Indiana Intercity Bus Study found that 47 per
cent of elderly bus passengers could not have made a 
particular trip without bus service, a higher per
centage than for any other age group (!), Thus, it 
may well be that older Americans have fewer alterna
tives than younger bus riders, although again the 
evidence is limited. 

SUMMARY 

The foregoing studies provide the most complete in
formation available concerning the age distribution, 
trip purpose, and the availability of private auto
mobile alternatives to intercity bus passengers. 
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However, the published results present only incom
plete evidence, because cross-tabulations of age 
group by trip purpose, automobile availability, 
SMSA, or rural residence are simply not available in 
the NTS, the NPTS, or the state surveys, 

The evidence indicates that intercity bus service 
generally is not used to meet essential trip needs 
for work, shopping, medical, or personal business 
purposes. Most essential bus trips are local in 
nature, whereas intercity bus service is oriented 
toward infrequent intercity travel and thus is most 
often used for social or recreational purposes. For 
the significant percentage of persons living in 
rural areas who do face a transportation disadvan
tage, intercity bus service plays only a minor role 
in meeting the most essential mobility needs, 

These impressions appear to be confirmed by a re
cent survey of residents and bus users in eight small 
towns, four with intercity bus service and four with
out, that was made in rural Oregon to study the role 
of intercity bus service (18). In each town an inven
tory of alternative freight and passenger services 
was made, The survey revealed that older Americans 
often have a van available to meet their transporta
tion needs, The Oregon study found that although some 
older Americans depend on intercity bus service for 
particular kinds of out-of-town medical treatment, 
in general it is the nonelderly , l ow-income, and 
some package express customers who would be most 
disadvantaged by the loss of intercity bus service. 
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Bus Station Security: Crime at Intercity Bus Stations 

NORMAN E. RILEY and DONALD L. DEAN 

ABSTRACT 

'l' he issue of er ime at California's intercity bus stations is examined through 
a review of 1,ecords maintained by public and pcivate carriers and by law en
forcement agencies ,l't the federal , state , and local levels . None of tliese 
sources prov.ides complete information on crime at i ntarcity bus stations . In
tercity carrier records of station crime are generally inaccurate and incom
plete , in part because of confusion over definitions of er imes and dis cre
t i onary report i ng pract i ces . Na t ional crime statistic s , and the pol i ce ~gency 
~ Q f. om whl h thy ar compil d, don t id~ntify rimes on h~ ba~ of a 
specific location . Newspapers were used as a supplementa ry source of i nfor
mation but proved to be of limited value because of inconsistencies in their 
c overage of these ctimes . Crimes reported during 1983 at California bus sta
tions are reviewed , a nd the legal implications of crime for bus station oper
ators and specific countermeasures to stat~on orime are also discussed . To 
overcome the current deficiencies in t ransportation security , a uni for m trans
portation crime- reporting (UTCR) system is proposed . 

Crime in the transportation environment (statutory 
offenses committed within the vehicles, facilities, 
property, or other domain of a public or ptivate 
transportation system) has a documented negative im
pact on public transportation (1), This study exam
ines the issue of crime at intercity bus stations, 
those places defined as "service points where 
tickets for transportation service s are sold and fa 
cilities for passenger comfort may be provided" (l) 
and where, according to experts in the field of 
transportation security, most transportation-related 
crimes occur (]J. 

This study is focused on the state of California, 
where there are approximately 270 bus stations (!) • 
Nearly 70 percent of these stations, however, are 

locations with f ewer than 100 bus departures per 
weeki many are places where the sale of tickets for 
t r ansportation service is incidental t o some prin
cipal activity or interest such as the sale of gro
ceries, pharmaceuticals, or automobile parts. Such 
stations do not come within the scope of this review 
because criminal acts committed there may not neces
sarily reflect or typify transportation- related 
crime. 

Information was sought for 30 of the remaining 85 
stations, including the largest 25 statewide (based 
on number of departures per week). It is here that 
the greatest volumes of passengers are served and 
where one would expect to find the greatest crime 
problem, 
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Crime is an unacceptable element in public trans
portation. To combat the problem at intercity bus 
stations, public and private operators have at their 
disposal a variety of methods of deterrence. However, 
because no single countermeasure is equally effective 
against all crimes, the selection of appropriate 
countermeasures must be based on complete and ac
curate information describing the nature and extent 
of crime at a given station. Such information may be 
best obtained through the uniform transportation 
crime-reporting (UTCR) procedures discussed in this 
paper. 

Many different methods are currently used to 
report and record transportation-related crimes. The 
use of disparate reporting methods, however, pro
motes confusion and makes comparative analyses dif
ficult. Inadequate reporting by operators may hinder 
the development of effective security programs. 

State and local governments, regulatory agencies, 
and individual carriers have a vested interest in 
reducing the occurrence of crimes, as well as an ob-
1 igation to provide protection for those who use 
public transportation. The failure to provide ade
quate protection to the traveling public may lead to 
a decline in bus ridership, loss of revenues, and, 
as this study shows, legal proceedings as victims of 
crime seek compensation through the courts. In the 
conclusion or this paper, recommendations are made 
that will serve to correct deficiencies in trans
portation security and provide a sound basis for the 
development of station security programs. 

SOURCES OF INFORMATION 

National Statistics 

Transportation-related crime is not distinguished 
from other crime in national crime statistics (2,). 

The Federal Bureau of Investigation (FBI) and local 
police agencies do not, as a general rule, track 
crimes by specific location. 

Police Agencies 

Among police agencies it is customary to track 
crimes according to the type of offense rather than 
the location. Most agencies can, with the aid of 
computers, generate lists of crimes within a given 
section ( typically four square blocks) of a large 
city, but these lists are often of insufficient de
tail to permit a statistical review of er imes at a 
specific street address. In smaller cities, however, 
it is often possible to obtain location-specific in
formation from local police. 

Carriers 

Attempts to gather crime data directly from bus op
erators met with failure as often as success. Al
though the nation I s two major bus carriers maintain 
records of their crime experience, only one cooper
ated fully with requests for crime data. The other 
declined to provide any information. 

Newspapers 

Some, but not all, bus station crimes are covered in 
the newspapers. A 1983 "shooting" by a bus station 
security guard was reported in the Fresno Bee; how
ever, a "murder" reported by the same carrier at its 
Los Angeles terminal received no mention in the · ~ 
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Angeles Times. Although this research method proved 
laborious and of limited value, it did provide a 
challenge to the claim by another major carrier that 
no "significant" problems occurred in any of its 
California stations during 1983. The Richmond Inde
pendent and Gazette, for example, reported that on 
Tuesday, October 5, 1983, a bus terminal clerk was 
shot in the chest as "stunned patrons stared in dis
belief" (6), and that on Wednesday, December 29, 
1983, the!)regnant wife of the man who was shot dur
ing the October robbery was robbed at gunpoint at 
the same bus station (7). 

Although these combined data-collection strate
gies provided an indication of the nature and extent 
of bus station crimes, no single source or combina
tion of sources provided a complete picture of crime 
in California's intercity bus stations. Only those 
few operators with a dedicated police force (and 
therefore adequate reporting procedures) had any in
dication of the full extent of problems within their 
stations. 

UNIFORM CRIME REPORTING 

Nearly all crimes in the United States are defined 
by statutes that contain definitions of offenses and 
set legal limits on punishments that can be imposed 
on convicted defendants. These definitions and pen
alties may vary from state to state. The manner in 
which crimes are reported also may vary. 

Background 

In the 1920s, the International Association of 
Chiefs of Police (IACP) envisioned the need for uni
form statistics on crime in the united States, and 
its committee on Uniform Crime Records developed and 
initiated a voluntary national data-collection ef
fort in 1930 to overcome the difficulties of compar
ative analyses. Today, the Uniform Crime Reporting 
(UCR) program is administered by the FBI and encom
passes more than 15,000 law enforcement agencies na
tionwide that contribute crime statistics directly 
or through appointed state agencies. These data are 
collected on a monthly basis and are assembled, pub
lished, and distributed annually by the FBI to con
tributing agencies, state UCR programs, and others 
interested in the nation's crime problem (1). 

Basis for Data Collection 

The collection of crime data on a systematic scale 
is based on the need to compile certain basic data 
for local administrative and operational purposes. 
Local law enforcement officials need to know the 
number and kinds of er iminal acts that occur, the 
number of offenses cleared by arrest, and the per
sonal characteristics of those arrested (1). A uni
form reporting system makes these studies possible, 
permits the development of cost-effective programs 
of selective enforcement, and provides a sound basis 
for the appropriate selection of other counter
measures. There is a need for similar studies within 
the intercity bus industry as a prerequisite to im
proving passenger safety, protecting against lost 
revenues, and avoiding unnecessary litigation. 

Index Crimes: Part I Offenses 

Because of their seriousness and frequency of occur
rence, eight offenses have been chosen to make up a 
crime index and serve as indicators of the nation's 
crime experience. A single definition has been 
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adopted for each of the chosen offenses to ensure 
meaningful crime data. These eight offenses, pre
sented and defined in Table 1, are collectively re
fprrP~ tn A~ PArt I crimes. Al l other offenses are 
designated as Part II crimes. 

Reporting •rransportation-Related Crimes 

The recognition of transportation-related crime as a 
special problem has given rise to a growing interest 
in the uniform reporting of these crimes. UMTA, for 
example, has undertnltcn a otudy t o investigate the 
feasibility of a national uniform crime-reporting 
system for transit operators (Mandex, Inc., Vienna, 
Va., unpublished data). In California, the Security 
Committee (composed of representatives from public 
transi t agencies in the San Francisco Bay Areai of 
the Reg i onal Tr ansit Association (RTA) has recently 
+- ~~on ~ +- op~ t o ~dopt ~ m~thn~ o f un iform r e porting. 
This effort is noteworthy in that the co nsolidat ed 
report form prese nts an immediate and clear picture 
of the crime situation and identifies opportunities 
for the selective application of countermeasures. 

Uniform reporting is facilitated by the use of an 
appropriate incident report form. To this end, 
Shirazi and Payne at the University of California, 
Los Angeles, have developed a codified reporting 
.... ,..,1-1-,,,....~ f-l,,,,~f- , ..... ...,,~ei ;,1-C!!.0.1-F +-""' l""nmp11+-or .::1n;:ilyqiQ ;:inii 

h as potentia l appl ication in the public and priva te 
transportation sectors nationwide (Shirazi and 
Payne, UCLA, unpublished data). 

In Michigan, a transportation crime-reporting 
system (TCRS) has been in place since the mid-1970s 
to monitor crimes on board buses and at bus stops. 
This sophisticated program encompasses the tricounty 
area of southeast Michigan (more than 50 percent of 
the state population) and assists regional authori
ties in maintaining a unified ride rship security ef
fort. The success achieved on this regional scale 
points to the potential for the success of a UTCR 
system at the statewide level that would include 
both public-and private-sector operators. 

PUBLIC INTERCITY BUS STATIONS 

Of the nearly 270 bus stations in Ca lifornia , only a 
few are publicly owned. Among these are the Transbay 
Termina l in San Francisco (one of the largest in the 
United States) and the El Monte Station in Southern 
California (one of the most heavily used). The Los 
Angeles Union Passenger Terminal, although primarily 

TABLE 1 Part I Offenses (8) 

Offense 

Homicide 

Rape 

Robbery 

Aggravated assault 

Burglary 

Larceny-theft 

Motor vehicle theft 
Arson 

Definition 

The willful (nonnegligent) killing of one human be
ing by another 

The carnal knowledge of a female forcibly and 
against her will 

The taking or attempting to take anything of value 
from the care, custody, or c.:ontrol of a person 
or persons by force or threat of force or violence 
and/or by putting the victim in fear 

An unlawful attack by one person upon another for 
the purpose of inflicting severe or aggravated 
bodily injury 

The unlawful entry of a struct ure lo commit a 
felony or a theft 

The unlawful taking, carrying, leading, or riding 
away of property from the possession or con
structive possession of another 

The theft or attempted theft of a motor vehicle 
Any willful or malicious burning or attempt to 

burn, with or without intent to defraud , a 
<lweliing house, pubiic: building, motor vehide, 
or aircraft, personal property of another, etc. 
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rail oriented [National Railroad Passenger Corpora
tion (Amtrak)], is a service point for one nation
wide intercity bus carrier and so has been included 
in this studv. New publiclv owned transit facilities 
have been constructed in Santa Cruz, Santa Ana, and 
Oceanside. 

Transbay Terminal 

The Transbay Terminal was origina11y a commuter rail 
terminal built in 1939 as part of the San Francisco
nakl;,nn R~y RringP projP.r.t. It served in terurban 
trains operated over the bridge by Southern Pacific, 
Sacramento Northern, and the Key System. In 1959 , 
following removal of tracks fr.om the bridge, the 
facility was converted to a transit and commuter bus 
terminal (9). Today the Transbay Terminal is used by 
local and intercity operators including AC Transit , 
Gol oen Gate •rransit , Sam'l'i;ans, Trailways Lines , Am
t ·rak Connecting 13us, and the San .Francisco Muni. 
Seve,:al charte·r operators also initiate service from 
the Transbay Terminal. 

In 1980 the average daily bus traffic totaled 
3,814 departures and a rrivals . By 1995 this figure 
is projected to rise to 6,220 buses serving 77,500 
passengers per day (2_). 

Security at this state-owned facility is the re
sponsibi !ty of thP ~"l J fornia State Police (CSP) • 
The data presented in T.it,lc :.! ·f or this terminal, 
provided by the CSP , represent only a fi: action o f 
the reports taken. Not included is the large volume 
of reports of suspicious persons , noncriminal dis
turbances, or j uvenile offenses that were taken at 
this locat.ion . f\ggriiva ted assault a nd l r eny- th ft; 
were the most frequently reported index crimes at 
this station in 1983. 

Santa Cruz Metro Center 

A new facility for transit bus opera tions has been 
completed in downtown Santa Cruz. It is located 
adjacent to a privately owned intercity bus terminal. 
No figures on crimes at the new Metro Center were 
available at the time of this writing, but a number 
of newspaper articles from previous years reported 
crimes at the adjacent bus station. Commercial secu
rity guards provide protective services at the new 
transit facility. 

Santa Ana Transit Terminal 

The loca l i.:. ransit distric t has recentl y c omple t ed 
work on this new facility to serve one of 
California's largest transit systems. The Santa Ana 
Transit Terminal incorporates clos~u-circuit tele 
v1s1on (CCTV), bulletproof glass, and rest room 
alarm features as part of its securi t y progra m. I n 
addition , uniformed guards and transit personnel 
maintain a high level of visibility at the terminal. 
Loca l police officers routine ly patrol the stat ion 
and the facility is locked and guarded du r ing non
business hours. No Part I offenses have been re
ported at this station since its opening in April 
1984. 

Oceanside Transit Center 

A new intermodal facility for bus and rail has been 
compl eted in Oceanside and has been f ully oper a
tional since January 1984. Several Part I offenses 
were reported at this new station in the first 6 
months of operation, including aggravated assault, 
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TABLE 2 Summary of Reported Station Offenses, 1983 

Data for Greyhound 
Union by Agent Reporting 

Transbay Passenger El Monte Percentage 
Offense Terminal Terminal Station GLl3 CPD BPD Total of Total 

Part I 
Homicide 
Rape 2 2 0.4 
Robbery 14 6 4 25 5.1 
Aggravated assault 25 4 2 26 58 12.0 
Burglary 3 123 16 5 147 30.5 
Motor vehicle theft 3 l 32 11 47 9.7 
Larceny-theft 62 92 11 28 3 196 40.7 
Arson 3 3 6 1.2 

Total 109 229 61 77 5 481 
Part II 

Simple assault 
Counterfeiting 2 0.3 
Fraud 
Embezzlement 
Stolen property 
Vandalism 14 13 4 10 41 5.8 
Weapons 13 4 17 2.4 
Prostitution 
Sex offense 3 3 6 0.8 
Drug offense 32 7 3 3 45 6.3 
Gambling 3 2 5 0.7 
Family/child 
Driving under 
influence 

Liquor laws 
Drunkenness 243 165 14 30 2 454 64.0 
Disorderly conduct 32 5 6 43 6.0 
Vagrancy .3 3 0.4 
Other 49 19 5 14 6 93 13.l 

Total 390 209 7 42 53 8 709 

Note: All shootings, stabbjngs, and assauJts not specified as "simple assault" appear as ''aggravated assault." Percentages of total Part J 
and Part II crimes may not add up to 1 00 because of rounding. 
3 GLI = Greyhound Lines, Jnc.; CPD= Ca1exko Police Department (incidents not reported by GLI); BPD = Blythe Police Department 

(incidents not reported by GLI), 

robbery, and larceny-theft. A CCTV system had been 
installed at this facility but there were no uni
formed police or security guards during that period. 

Lo s Angeles Onion Pass e nger Ter minal 

Although primarily rail oriented, the Los Angeles 
Union Passenger Terminal is also used by a major 
intercity bus carrier . Daily passenger volumes vary 
according to season. During the summer months as 
many as 50,000 people may pass through the station 
in a week's time. Security at this facility is the 
responsibility of the Amtrak Police. 

The data presented in Table 2 for this facility 
were provided by the Amtrak Police. These figures 
indicate that 94 percent of the reported Part I 
crimes were burglaries and thefts. Most of these of
fenses, however, involved the removal of items from 
automobiles in the parking areas. Because these 
parking areas are used by many persons who do not 
use the terminal, these particular crime figures do 
not necessarily reflect problems experienced by pas
sengers alone. Drunkenness accounted for 78 percent 
of all the Part II crimes at this station in 1983. 
Most of these cases involved transients, according 
to police officials. A CCTV system was installed at 
the onset of the Olympic Games in 1984. 

Sao Bernardino Busway: El Mont e Station 

This facility serves approximately 17,000 people on 
an average day and is shared by the local transit 
district and a major intercity carrier. Security is 
the responsibility of the transit police, whose en-

forcement capabilities at this station are augmented 
by CCTV. In Table 2 the data indicate that during 
1983 the greatest volume of reported crimes (47 per
cent) at this station was motor vehicle theft. The 
parking areas were not monitored by camera. Aggra
vated assault and larceny-theft were the least fre
quently reported Part I crimes. No cases of homi
cide, rape, robbery, or arson were reported by the 
transit police. 

REPORTING BY MAJOR CARRIERS 

Although it is relatively easy to obtain available 
crime data from public agencies as a matter of pub
lic record, the task proves more difficult when com
mon carriers are concerned. These companies are 
under no obligation to disclose what is now consid
ered to be proprietary information. 

Imprecise Reporting 

Comparative studies based on the data released by 
private-sector carriers must remain tentative. Some 
of the information obtained in this study proved er
roneous or of insufficient detail to allow distinc
tions, for example, between aggravated assault and 
simple assault. The problem of obtaining accurate 
crime data appears to stem from the manner in which 
the information is initially collected by these car
riers. 

Security guards, bus drivers, terminal managers, 
or other assigned station personnel, none of whom 
usually have any training in criminal terminology or 
reporting techniques, prepare incident reports and 
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submit these reports through various channels to the 
main offices. Thus, what may be reported as a rob
bery at one location may be reported as a burglary 
~t ~~0th~~ wh~!'!; i!"! f= ~ ~t; ~ thPft {TTC:R 0Pfinit..ion) 
has been committed at each. Similar discrepancies 
were noted among reports prepared by public carriers 
that had no personnel trained in UCR techniques. 

Dlscretionai:y Reporting 

The accuracy of data obtained from private i nterc i ty 
carriers is rurther cJlml11h1h1c!tl IJy tllscrelion,uy re
porting. Certain er imes such as vagrancy and drunk
enness are evidently so common in bus stations that 
they are usually not reported, and some incidents 
are not reported even if they involve police partic
ipation. 

An illustration of this discrepancy was found at 
Calexico, California, where no incident~ w~L~ L~

ported during 1983 by one major nationwide carrier. 
Local policy department records indicate, however, 
that officers were summoned to the company's termi
nal 58 times during the year. These incidents in
cluded robbery, aggravated assault, and larceny
theft. 

These discrepancies between carrier records and 
police r eports may be due to differences of opinion 
as to wua'"' crime. The . ..... ..,..;,.. .. ,:sl,.~hiy 

serious nature o f these incidents and the absence of 
incident reports, however, suggests discretionary 
reporting. A UTCR system would help to overcome this 
problem. 

Although major carriers require station manage rs 
to report all incidents as a matter of policy, this 
does not appear to be strictly enforced, and there 
is evidently no means of monitoring compliance. The 
main interest in filing reports appears to be the 
need to have r e cords in t he event of subsequent 
legal action (2). 

Available Data 

Records kept at the main offices of nationwide bus 
carriers are incomplete and inaccurate. Company of
ficials do not know the full extent of problems 
within their stations, and the information that may 
be obtained from a carrier must therefore be used 
with caution. Table 2 presents data released by one 
major nationwide carrier, Greyhound Lines, Inc., for 
selected stations. Although no definitive conclu
sions can be drawn from these data due to their de
monstrated inaccuracy, certain observations may be 
made. During 1983, 

• Of all crimes reported by Greyhound, 65 per
cent were Part I offenses; 

• Of all Part I crimes reported by Greyhound, 
39 percent were violent in nature (homicide, rape, 
robbery, and assault); 

• Of all reported crimes (Parts I and II), 25 
percent were violent in nature; 

• The most frequently reported Part I offense 
was larceny-theft; 

• Assault (simple and aggravated) was the sec
ond most frequently reported Part I offense; and 

• Drunkenness and vandalism were the most fre
quently reported Part II offenses. 

These observations may not necessarily reflect the 
actual situation in privately owned intercity bus 
stations. The data are inadequate, and therefore the 
nature and extent of crimes in these stations remain 
unknown. Although the observed percentage of violent 
er ime may indeed reflect the private-station situa-
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tion, it may also reflect the carrier's desire to 
have records on hand in the event of ensuing court 
action. The number of reported thefts is consistent 
w; th th; s pnstur,. in th;,t it m;,y reflect the com
pany's need for records in the event of insurance 
claims. 

Figure l(a) shows the relative percentages of all 
index er imes reported statewide during 1983 by the 
California Department of Justice. Figure 1 (b) shows 
the same trend among reporting publicly owned bus 
stations during the same period. Figure 1 (c) shows 
index crimes reported in 1983 at selected privately 
owm~d bus stntions. Thf! pattern shown statewide and 
at publicly owned bus stations is not repeated at 
these privately owned bus stations. 

Although private stations show a higher percent
age of violent crimes, it cannot be concluded that 
they are more dangerous than publicly owned stations 
or that passengers there are at higher risk of be
cominq victims of crime. The data for these stations 
are incomplete and inaccurate, and therefore the ob
served difference remains unexplained if it cannot 
be attributed to imprecise or discretionary report
ing practices on the part of the carrier and its 
agents. 

LEGAL IMPLICATIONS 

Owners and managers of bus station f acili ties have 
been involved in litigation arising from incidents 
of crime occurring on station premises. In 1976 a 
North Carolina jury awarded a woman $150,000 for 
damage s suffe r ed during an assault in a bus com
pany ' s termi nal. The jury determined that the car 
rier had been negligent in providing proper security 
for the 25-year-old woman. After the verdict, the 
jury foreman said that the jurors believed that the 
carrier "was responsible for the highest degree of 
care of its passengers. " Another terminal incident 
occurred in Miami in 1974. Here the jury awarded 
$350,000 to a woman who was severely beaten in the 
ladies' room, The plaintiff argued that the carrier 
did not provide adequate security (10). 

The justification for suits of this nature may be 
found in state public utility codes or government 
codes . California 's Gove rnment Code , Section 835 , 
for example, provides that 

a public entity is liable for injury caused 
by a dangerous condition of its property if 
the plaintiff establishes that t he p r oper t y 
was in a dangerous condition at the time of 
the injury, that the injury was proximately 
caused by the dangerous condition, that t he 
dangerous condition created a reasonable 
foreseeable risk of the kind of injury which 
was incurred, and that either: (a) A negli
gent or wrongful act or omission of an em
ployee of the public entity within the scope 
of his employment created the dangerous con
dition; or (b) The public entity has actual 
or constructive notice of the dangerous con
dition under Section 835.2 a sufficient time 
prior to the injury to have taken measures to 
protect against the dangerous condition. 

Criminal activity may constitute a dangerous con
a ition as established in Slap in v. Los Angeles In
ternational Airport [65 Cal. App. 3d 484 (1976) l and 
Swaner v. City of Santa Monica (150 Cal. App. 3d 489 
(1984)]. The key to liability in this area of law, 
as the next case shows, is the condition of the prop
erty combined with a foreseeable risk that injury 
will result from that condition. 
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FIGURE 1 Comparison of reported index crimes, 1983. 

In a unanimous decision released October 17, 
1984, the California State Court of Appeal upheld a 
county court's ruling that a major carrier could not 
have foreseen the 1981 stabbing and sexual attack on 
a 13-year-old girl as she waited for a bus connec
tion on a bench outside the depot of a small Cali
fornia town. The appellate court agreed that the 
carrier was obligated "to protect her from the crim
inal acts of third persons if those acts might rea
sonably have been foreseen" (_!!). In this case, how
ever, the carrier could not be held accountable be
cause there were no previous violent incidents or 
other circumstances that should have alerted the 
carrier to the potential danger. There was "nothing 
in the nature or operation of the Auburn depot [sug-

gesting] that such an attack was more likely there 
than on any other business premises" (11). 

The failure by any public or private operator to 
maintain adequate records and to carefully monitor 
crimes experienced at its stations may lead to ser
ious consequences. Full and accurate crime incidence 
reports will assist in the early recognition of po
tentially dangerous conditions that need remedy and 
will indicate precisely which measures are best 
suited to prevent crime at a given station. 

ADDRESSING THE PROBLEM 

Methods of deterrence with potential application to 
bus stations can range from the basic elements of 
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bus station design (sight-line distance, lighting 
levels, and so forth) to sophisticated electronic 
devices and techniques. Richards and Hoel have sum
marized various such methods and the effectiveness 
ot tnese measures against ct1tterent types ot er ime 
(ll. Countermeasures are best determined from an 
analysis of crime data. 

The first consideration in the development of a 
security program f o r a bus s t a t ion should be t he l o 
cat ion of t he s t a t ion. Many sta t ions a r e f ound in 
the inner areas of cities where increasing age and 
deterioration of facilities have been factors in the 
development of high crime rates. Because station 
crime is often a manifestation of the street crime 
around it, the existing or planned location of a 
station will determine, in part, the type of crimes 
that may be expected and the appropriate counter
measures that might be taken. 

Anothe r important considera t i on i s the general 
cha r ac ter o r appearance of the Rt ation. If i t is 
dark, of drab color, dirty, pervaded by odors , 
noisy, or marked with graffiti or other evidence of 
vandalism, users will perceive it as unsafe because 
these conditions are often associated with unsafe 
environments (!l• The timely repair of vandalism anc 
high standards of cleanliness have been advocated as 
a basic means of enhancing perceived security. 

A higher level of station security is possible 
through analyse s of crime data. The most effective 
co\1nt".er;m~a,$1n: es r.qn t".hen he se J. er.t1;iC'1 ; A 1:ew (!Qnnte r 

measures have been so widely tested and proved effec
tive that they have essentially become standard de
sign options. The use of vandal- resistant materials, 
access control, alarm systems, and electronic locks 
and keys are a few examples. However, CCTV systems 
and the presence of uniformed police are perhaps the 
best known and most effective of these commonly em
ployed strategies. 

CCTV systems 

The use of multiple CCTV cameras in bus station set
tings permits the monitoring of many locations si
multaneously. Security personnel may be dispatched 
or police notified to interrupt suspicious activi
ties before crimes are actually committed. 

Uniformed Police 

The s ingle most effective dete r rent t o c rime may be 
the presence of uniformed police officers (!,2). Pri
vate intercity bus carriers often contract with com
mercial security firms for protective services. Secu
rity guards, however, have limited training and no 
police powers (2). 

At some bus stations, off-duty police officers 
are employed as security guards. In other situa
tions, local police departments may assign a contin
gent of officers to police the local transit sys
tems. Another emerging strategy is the use of dedi
cated transit police whose sole jurisdiction is the 
transportation system. 

SUMMARY ANn RECOMMENDATIONS 

There is growing national concern over crime in the 
transportation environment. An unsafe system is an 
unacceptable one and therefore one that becomes in
creasingly subject to economic and legal liability. 

Public and private transportation authorities 
have at their disposal a variety of methods for the 
deterrence of crime. The selection of appropriate 
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and cost-effective countermeasures, however, must be 
based on complete and accurate information descr ib
ing the nature and extent of crimes at a given loca
tion. Such information is best obtained through a 
UTCR system. Although increasing numbers of transit 
agencies across the United States are recognizing 
these facts and adopting programs based on the FBI's 
UCR prog r am, there remains considerable room for im
p r ovement i n t h is a r ea. 

In a n a ttempt to examine the natur e and extent of 
crime in California's bus stations , this study dis
covered a paucity of data, which stems from a lack 
of unifor m cr ime-r eporting procedures. This lack of 
uniformity has given rise to inaccuracies in the 
data obtained from public and private carriers and 
has fostered a condition that pe rmits discre tionary 
reporting. Claims by some carriers that no problems 
had occurred at selected bus stations during 1983 
could not be suppor t ed. 

Data obtained from police records, carrier rec
ords, and newspapers are not in ag reement with re 
spect to the number and types of crimes occurring at 
intercity bus stations. These differences are more 
1 ikely due to discretionary and imprecise reporting 
on the part of bus companies than to a failure to 
recognize crime when it occurs. Inadequate data pre
clude the efficient design of security programs by 
forcing operators to apply countermeasures randomly 
or in isolation. 

'f'hP i n f nrmr1r. i nn nhf".:dnPci rhrnnnh f"hi~ ~t-11t'1v ~na

qests that the nature and extent of crimes may vary 
from station to station. So too should any crime 
prevention program. This is the driving principle 
behind the Crime Prevention Through Environmental 
Design (CPTED) concept, which seeks to derive bene
fits from the concerted effect of complementary 
strategies. 

The available figures also indicate that among 
UCR index crimes, motor vehicle theft, burglary, 
larceny-theft, and aggravated a ssault were the most 
frequently reported offenses a t California's largest 
intercity bus stat i ons during 1 983. Al though uni 
formed police and CCTV are among the most effective 
countermeasures against these offenses, neither of 
these measures was used at most of the 30 stations 
that came within the scope of this study. Only the 
El Monte station employed both countermeasures, and 
it recorded only 2 assaults and 11 larceny-thefts 
during the 1983 study period--the least of any major 
California bus station. 

To overcome the current lack of information and 
to alleviate the burden that crime places on owners 
and operators of bus station facilities and their 
patrons , certain steps are necessary. The f o llowing 
recommendations provide a sta r t i ng po i n t t owa r d t he 
improvement of existing conditions: 

• The lmpleme11lc11:lon or a UTCR syslem is ur
gently needed for all transportation operators, pub
lic and private, statewide. Such a program would 
permit the establishment and monitoring of a base
line figure for crime in the transportation env i ron
ment and would indicate which steps could be taken 
when necessary to enhance the personal security of 
those who use bus transportation. It would also pro
mote the cost-effective selection of countermeasures 
and protect operators from potential declines in 
ridership, loss of revenues, and legal liability. 

• Existing police agencies should indicate by 
means of a location code on their incident report 
forms whether a crime occurs in the transportation 
environment. Such codes, entered into a computer 
system, would aid in monitoring the accuracy of re
ports obtained through the proposed UTCR program and 
assist police authorities in allocating resources. 
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• Security guard training should include in
struction in er iminal terminology and basic uniform 
crime-reporting techniques. This will aid in improv
ing the quality of reports submitted by carriers 
that employ security guards. 

Additional research should be conducted to detail 
the scope, cost, and administration of the suggested 
UTCR program: to bring about its implementation: and 
to monitor the effectiveness of preventive programs 
that will logically result from the data thus col
lected. In cooperation with the intercity bus in
dustry, data supplied on station patronage levels 
can be joined with UTCR data to develop accurate 
crime exposure levels and perform other analyses 
that will place the problem of crime at intercity 
bus stations in the proper perspective. 
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Discussion 

Robert J. Forman• 

This paper presents a number of concerns, particu
larly the impact that its conclusions would have on 
regular-route intercity bus carriers. 

The actual purpose of the paper was to determine 
the extent of crime in intercity bus terminals and 
report to the California legislature. This clearly 
suggests a preconceived need for possible legisla
tion in this area. Yet, the paper's primary conclu
sion was that there is a need to develop a uniform 
crime-reporting system modeled after the national 
UCR program. 

The suggested benefits from a UCR system would 
include reduced legal implications to users of such 
facilities, the ability to develop specific security 
countermeasures, and a lessening of concern for 
safety by the traveling public using bus terminals. 
Not all of these perceived benefits were objective!~ 
documented. 

The legal implications resulting from possible 
inadequate security at a terminal are a matter of 
concern to all carriers. Increasingly, our society 
is prone to file suit for any event that adversely 
affects them during the course of their use of ei
ther public or private facilities. 

With the advent of national uniform crime statis
tics, a ready source for adverse information is 
available. Without taking into consideration the 
hundreds of millions of passengers carried annually, 
such crime statistics of the national bus system can 
and have been used to mislead a jury. Such statis
tical information could be used to attempt to estab
lish gross negligence on the part of the facility 
operator, thereby opening the door to punitive dam
ages. The real danger to the carrier is that many 
states do not allow punitive damage awards to be 
covered by insurance. Therefore, they come directly 

*Trailways Lines, Inc., Dallas, Texas. 

63 

out of the operating revenue of the carrier and, de
pending on their magnitude, could force the carrier 
into bankruptcy. 

This is not idle speculation. At Trailways Lines 
we have seen increasing efforts on the part of 
plaintiffs' attorneys to attempt to establish a base 
to pursue punitive damages because significantly 
higher monetary awards can be granted versus those 
for normal tort-limited damages. 

The end result for a carrier or an operator of a 
bus terminal is to provide a reasonable level of 
security at terminals in an effort to limit exposure 
to lawsuits. 

Security countermeasure programming from uniform 
data is extremely questionable. Other than the envi
ronmental location of the terminal, its overall lay
out, access, and lighting, no specific counter
measure development is to be gained by this type of 
statistical data gathering. 

The reality is that most intercity bus terminals 
in larger cities were built many years ago at a time 
when their neighborhoods and our society were much 
different than they are today. With the passage of 
time many of these neighborhoods have deteriorated, 
creating a crime problem around the terminal. During 
this same period of time, the intercity bus indus
try's overall economic fortunes have declined: there
fore, because of the lack of adequate capital in the 
1980s, a massive relocation of these facilities is 
clearly impossible. 

The other two security countermeasures suggested 
are CCTV and uniform patrol. Both of these counter
measures have limitations. It is recognized that the 
mere knowledge of CCTV can have an "omnipresent" ef
fect on the public. In reality, the uniformed per
sonnel or supervisory personnel present to monitor 
what is seen by CCTV is limited. In addition, if a 
videotape recorder is attached to the system, it 
still requires equal viewing time to see what has 
happened. 

Uniformed patrol has proven to be the most effec
tive overall deterrent to crime in bus terminals, 
whether these are security personnel without police 
power or off-duty policy officers used as security 
guards. Security personnel with full police powers 
are recognized as having this authority by the pub
lic. However, other uniformed security guards do pro
vide an overall positive deterrent effect. Intercity 
bus companies cannot always hire off-duty policy of
ficers for security because of local legal restric
tions or city policy decisions. Thus the carrier is 
left with the uniformed security force as their 
patrol alternative. Trailways has set up specific 
guidelines, including written duties and responsi
bilities for security guards, and we satisfy our
selves as to their selection and training before en
gaging an outside security force. 

Regardless of the approach taken, with the types 
of incidents that are occurring in any particular 
terminal, these are the only two productive counter
measures available to any carrier. 

Finally, the paper does not take into consid
eration the distinction between company-operated 
terminals, city-operated transportation centers, or 
commission agents. Commission agents fall in two 
categories: those whose only business is to run a 
small community bus terminal providing all of the 
usual services and, in smaller communities, an es
tablished business that has agreed to work on a com
mission basis to represent and sell tickets for the 
intercity bus companies. 

The wage and hours laws make it important that 
the intercity bus carrier maintain an arm's-length 
relationship with these commission agents. As a re
sult, the carrier can exert little control over 
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these independent businessmen as to the manner in 
which they will maintain security other than an 
overall general requirement that the agent provide a 
safe, clean, and secure facility. Granted, many of 
these commission agents are in small towns where 
crime is less of a problem than it is in large met
ropolitan areas. 

The authors assert that there is a public percep
tion or conce rn that intercity bus terminals are un
safe . I n support o f t h i s a rgument, they cite t wo 
references that relate to urban mass transit, which 
were funded by UMTA. Because an intercity bus 
car r ie r may be in a t r anspor tation center also uti 
lized by an urban mass transportation system, these 
studies cannot be construed to reflect the same sit
uation that intercity bus termina ls expe rie nce , in 
my view. Any attempt to relate er ime problems from 
one environment to another without more substantial 
ev idence is wi t hout meri t and should no t be used in 
support of a conclusion that uniform reporting of 
crime data is a current need within our industry. 

Although the authors attempted to obtain more 
broad-based data from intercity bus carriers as to 
the incidence of crime in their facilities, the lack 
of such information should not be a basis for sup
porting the conclusion of a need for uniform er ime 
reporting for bus terminals. 

The nation ' s two largest intercity bus companies , 
Trailways and Greyhound, both have terminal inci
non+--r.o.pnr+-; ng rcq11; romo.nf-c; which '\•Jere never in
tended to be uoed ao crime-reporting data-collection 
instruments. Instead these are reports that are to 
be p r epa r ed a nd f iled t o p rote c t the c ompany from 
tort claims arising from incidents in the ir facili 
ties. This has historically met the needs of the in
tercity bus operator. The authors should not suggest 
that these reports are not useful when they have 
satisfied the business needs of these two companies. 
Because these incident reports did not fulfill the 
authors' research needs, this should not be per 
ceived as a need to now create an entire new report
ing requirement and add a significant paper burden 
to an industry whose resources are stretched to the 
extreme. Therefore, it is my opinion that there is 
no overriding need to create yet another administra
tive paperwork burden for the intercity bus company 
as suggested in this paper. 

Authors' Closure 

Our conclusion that there is a need to develop uni
form crime statistics arose from the discovery of 
inadequate crime data, not from any preconceive~ 
scheme for new legislation, as suggested by Forman. 

The relationship between the UTCR system and se
curity programming could not be more lucid. Accurate 
data will i ndicate pot ent ial problems at bus sta
tions. Countermeasures specific to those problems 
may thus be selected. Confusing data only impede 
careful planning and design. 

The adoption of a UTCR system will not predispose 
the bus industry to litigation. Bus company records 
have a lways been subj ect to subpoe na by the courts. 
The UTCR system will, among other things, only im
prove the quality of these reports. Poor record 
keeping may prove to be a greater and indefensible 
liability. The reporting methods that have "histor
ically met the needs of the intercity bus operator" 
may have grown obsolete in modern society. 

We agree that the report does not distinguish be
tween company-owned terminals and commission agent 
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stations. We submit, however, that bus passengers do 
not make such distinctions either. The point is 
therefore irrelevant in the minds of the traveling 
public with concern for personal safety. 

We cannot agree with Forman' s assertion that the 
principles of crime perception do not apply equally 
to users of transit and intercity bus transporta
tion. A common denominator between these two ser
vices has been the bus station experience addressed 
by our paper. 

Finally, we would like to take this opportunity 
to restate that the details of the proposed UTCR 
system remain to be investigated, UTCR does not 
necessarily imply an additional paperwork burden but 
rather encourages an improvement in the quality of 
reports. In some cases, an adjustment of existing 
practices may be all that is necessary to enhance 
the quality of crime data and to augment security at 
intercity bus stations. 
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The Impact of Bus Deregulation on Small Towns 

MARY KIHL 

ABSTRACT 

The impact of bus deregulation on small towns is discussed, Because much of 
the discussion before the passage of the Bus Regulatory and Reform Act of 1982 
focused on potential impacts on small communities, the purpose of this paper 
is to consider the initial impacts on residents of communities for which bus 
service was discontinued, A survey of former ticket agents in Iowa generated 
information regarding several key aspects of those impacts: the age and number 
of former riders, the type of service for which they relied on intercity tran
sit, the amount of package service performed, the level and persistence of 
protest regarding discontinuance, and the availability of alternative forms of 
service. 

Discussion before the passage of the Bus Regulatory 
and Reform Act (BRRA) of 1982 frequently focused on 
the potential impacts on small communities. Op
ponents of deregulation anticipated that bus com
panies would quickly take advantage of the opportu
nity to streamline routes by dropping service to 
large numbers of small towns that were admittedly 
unprofitable stops. The M1ssouri Public Services 
commission argued that this "could prove to be dev
astating not only to individual bus riders who de
pend on the service but to communities at large who 
are finding themselves increasingly isolated partic
ularly in light of diminishing airline and Amtrak 
availability" (_!,p.197). 

Supporters of deregulation countered by citing 
the experience afforded by the Florida Deregulation 
Act of 1980 and the deregulation of the trucking in
dustry, In both cases, as stated by James C. Miller 
of the Federal Trade Commission, "experience has 
shown that service to small communities has either 
held steady or improved under deregulation" ( l ,p, 
96), In Florida, no formal complaints (about loss of 
service) were received from small towns. Only one 
newspaper story appeared, highlighting the loss of a 
one-bus-a-week service from Apalachicola to Tal
lahassee. Four riders were inconvenienced. Although 
Trailways dropped service to eight small towns in 
northern Florida, it increased its total mileage by 
7. 5 percent, Greyhound similarly dropped service to 
towns in central Florida but increased its mileage 
by 8 percent. Of the total of 15 towns losing this 
service, half were picked up by other carriers (!., 
pp.118-119). 

An objective study commissioned by the U.S. Sen
ate noted that in the bus industry, unlike in other 
modes of transport, there is no economy of scale, 
Small communities can compete with large ones. 
Therefore, according to the director of the Trans
portation Consumer Action Project (1,p.206), "in the 
near term service to small towns se;ms to be no more 
threatened than to larger cities." In fact, on the 
basis of available financial data, the bus industry 
is "healthier in rural areas than in highly ur
banized areas" (_!,p.206). Other studies were less 
certain of positive impacts. "Bus patrons can look 
forward to any number of results--numerous schedule 
changes, fare increases and decreases, loss of ser
vice to some markets while other more attractive 
service corridors see increased service" (~,p.3). 
The potential loss of service should be counted as a 
significant cost in that it would lead to "further 
concentration of the industry which would lead to 
higher fares and in turn less service" (l,pp.10-21). 

Nevertheless, most commenters subscribed to the 
view that bus deregulation would have at most a min
imum effect on the residents of small communities. 
Deregulation would naturally mean that unprofitable 
routes could be discontinued and schedules stream-
1 ined. Nevertheless, because so few rural riders de
pended on bus transportation, the expectation was 
that those who were inconvenienced by reduced bus 
schedules would either find alternative forms of 
transportation or travel to the closest remaining 
bus stop to board a through bus (!,p,423). 

Now, 2 years after deregulation, it is appropri
ate to look back at the initial impacts on the resi
dents of small towns. Presumably if bus companies 
were constrained from streamlining service only by 
the regulations imposed by the BRRA, removal of 
those barriers would stimulate a sizable number of 
notices of service cancellation. Additional changes 
would come more gradually, but after 2 years the 
pattern of a deregulated bus industry would emerge. 
This study is therefore intended to discern this 
pattern and to assess the level of impacts on rural 
residents, 

The focus of this paper is the state of Iowa; it 
is part of a larger study that will examine the rel
ative levels of impacts on residents of small com
munities in other parts of the country as well. 
Unlike other studies [notably, the Motor Carrier 
Ratemaking Study Commission report to the President 
(4) and a report by the Secretary of Transportation, 
Neil Goldschmidt (1)], which have provided aggregate 
analyses based primarily on changes in printed 
schedules and reports of bus companies, the current 
study will take a more focused approach: the impacts 
identified at the rural community level. 

The expectation is that impacts may vary among 
communities relative to availability of alternative 
forms of transportation and the characteristics and 
persistence of riders. For purposes of this paper, 
persistence will be noted both in the number of 
riders boarding at a stop and in the level of pro
test accompanying discontinuance of service. 

Iowa was chosen as the pilot state for this anal
ysis for several reasons, hoth substantive and pro
cedural. First, Iowa is well known for its rural
small-town orientation. Of the 3 million residents 
of Iowa, 41 percent live in towns with less than 
2,500 population. The state has only one city of 
200,000 and eight cities with population levels of 
more than 50,000 (fl. Second, the intercity bus has 
traditionally been the primary form of transporta
tion for rural Iowa. More than 300 communities are 
still served by at least one intercity bus a day, 
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whereas air service is only provided to 20 Iowa 
cities and is directed outside the state. Rail ser
vice is limited to the extreme southern part of the 
state and is provided at undesirable times of day 
<I,p.7). Third, the state has a well-coordinated re
gional transit system that is being used to organize 
alternative forms of transit. 

Within Iowa, therefore, it should be possible to 
observe not only impacts of de regulation in small 
towns, but a l so the pote ntia l f o r a lte r native t ran
sit modes in small communities. Procedurally, Iowa 
was selected because of its proximity to the re
s earcher and the fine cooperation afforded by the 
Iowa Department of Transportation. 

The approach taken in this paper will be, first, 
to describe briefly the state of intercity transit 
and ridership in Iowa; second, to describe the pro
cedure used to generate community-level data; third, 
to assess the findings; and fourth, to place the 
study in a broader perspective and to offer conclu
s i ons. 

INTERCITY TRANSIT IN IOWA 

Through the 1940s and 1950s in Iowa, much as in 
other parts of the United States, the intercity bus 
industry enjoyed considerable prominence in the area 
of public transportation. In fact, five out of ever y 
six i ntercity trips p r ovided by public carriers we r e 
by bus in the years 1946- 1948. Within I owa r i dersh i p 
reached a peak of 27 million in 1946 (1,p.10). Since 
the 1950s intercity buses have continued to carry 
more passengers than either trains or ai r planes, but 
the automobile has been clearly est abli she d as t he 
dominant form of intercity travel, Demand for inter
city bus service has continued to fall and as a re
sult, the bus network has diminished and service to 
a number of communities has been cut. The graph in 
Figure 1 shows the dramatic decline in bus ridership 
in recent years (2,p.8). 

Since the 1940s , whe n th e bus ne t wor k r eache d its 
most extensive level, the route system has con
tracted slowly but noticeably, although the basic 
route structure has remained the same. As the maps 
in Figure 2 indicate, Iowa's transit service has 
been along a set of dedicated east-west and north
south corridors. Less-profitable routes have been 
dropped gradually throughout the period; the major 
elimination was before 1972 (~,p.16). 
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Three areas of the state have been most affected 
by route elimination: the two tiers of counties in 
southern and southwestern Iowa, eastern Iowa along 
the Mississippi north from Davenport, and central 
Iowa west of Des Moines. The first two of these 
areas lost service before 1972, whereas service to 
central western Iowa was greatly curtailed in 
1972- 1982. Route s were adde d primarily in r e sponse 
to the comple tion of the Interstate system. I-BO 
t raverses t he s tate e as t and we s t , and I - 35 r uns 
north and south through the middle of the state con
necting Minneapolis with Kansas City. I-29 runs 
along th e we ste rn borde r of the state through Sioux 
City and Council Blutts and into Missouri. 

A significant number of certificate authority 
transfers occurred during the 40-year period 
1942-1982. For example, five carriers left the state 
o r wen t ou t of business be t ween 1942 and 196 2 , hu t 
nine new c arrie r s ent e r ed t he s t a t e. Wi t hin t he l as t 
20 years, six additional carriers left the state and 
were replaced by e i ght new ones. Only six carriers 
have provided consistent service throughout the pe
r iod--Greyhound Lines, Jefferson Lines, Missouri 
Transit Lines, River Trails Transit Lines, Scenic 
Hawkeye Stages, and Trailways Lines. Nevertheless, 
all these changes have led primarily to route modi
fications rather than to wholesale changes in the 
network (~, pp.10- 17). 

Bus deregulation has not ushered in any major 
ch anges in the s e establ ishe d trends. 'f'h.ara '-'~s an 
expected flurry of announced cancellations ooon 
after the BRRA became effective in January 1982, 
Greyhound a nnounc ed p lan s t o canc e l s tops in 28 com
mun i t ies, 17 of wh ich had had regularly scheduled 
service ; the rest had been flag stops, highway 
stops , or passenger-dischar ge-only stops. Stagecoach 
Lines planned to eliminate 7 stops; Iowa Coaches, 10 
stops; Trailways, 2 stops; Missouri Transit, 1 flag 
stop; and Scenic Hawkeye Stages, 1 scheduled stop. 
Mi dwest Coaches had p l anned to eliminate three stops 
but subsequentl y dec lared bankrup tcy, All together, 
5 7 stops we re identified for discontinuance by May 
1983 (4,pp.B-37 to B-41). The bulk of Greyhound's 
changes were in response to a decision to stop ser
vices to the towns along IA-6, because parallel ser
vice was being provided along I-80, about 4 to 6 
miles to the south. Appeals from communities and the 
substitution of Jack Rabbit Lines for Midwest 
Coaches reduced the number of stops discontinued to 
37. Twenty-five were dropped in December 1982 and a 
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FIGURE 1 Ridership trends in Iowa intercity paBsenger buses: 1940-1980. 
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Bus Routes Unchanged Since 1942· 

Bus Routes Added Since 1942. 

FIGURE 2 Iowa transit service: 1942-1982. 

smaller group of 12 was dropped in January 1983, No 
further formal requests for discontinuance have been 
received, although informally service has been 
halted along a Trailways route in southwestern Iowa 
(Iowa Department of Transportation and Iowa Trans
portation Regulatory Authority, unpublished data), 
The Iowa Transportation Regulatory Authority also 
reports that no formal protests have been received 
from any affected community since January 1982. 

PROCEDURE 

Because most communities where service was discon
tinued were small· and lacked formal leadership, the 
shortage of formally registered complaints is not 
surprising. This study intended to probe more 
closely into concerns expressed in affected com
munities. All sources agree that ridership from 
small towns is relatively low. Yet accurate data on 
ridership by stop are not available. Neither the bus 
companies nor the state regulatory agencies kept 
such data, even before deregulation. Since deregula
tion, record keeping is solely at the discretion of 
the private companies. Consequently, information on 
ridership before deregulation and information re
garding alternative travel modes must be obtained on 
a stop-by-stop basis from former ticket agents, Com
munity-wide surveys would have potentially gained 
information on a broader base of impacts but the 
manageability of such an investigation plus the com
plexity in isolating impacts associated with changes 
in bus travel militated against such an effort. For 
purposes of this study, therefore, former ticket 
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Bus Routes Dropped Since 1942 

Bus Routes Dropped: 1972-1982 

agents were regarded as surrogate spokespersons for 
the affected communities. Variation in accuracy and 
interest in reporting was taken as a given con
straint much as it is with any attitudinal research. 

The target population of ticket agents was iden
tified from among the 37 regularly scheduled stops 
listed for discontinuance in the May 15, 1984, re
port submitted by the Motor Carrier Ratemaking Study 
Commission (!), For 34 of these stops, addresses and 
telephone numbers of former ticket agents were found 
in the back issues of the (Iowa) Transit Atlas. A 
review of these stops in conjunction with Russell's 
guide (7) indicated that not all had actually been 
eliminated. Nevertheless, they were retained in the 
sample for comparative purposes. It was also felt 
that responses of riders to a temporary reprieve 
from discontinuance would provide further insight 
into the potential ridership from small communities, 
which had been initially deemed marginal by the bus 
industry. 

Brief survey instruments were then mailed to each 
of the ticket agents for which an address was ob
tained . Because there was some confusion regarding 
the continued availability of service in several 
towns, all agents were sent a survey form with two 
sets of questions, one directed toward those towns 
with continued service and one for those for which 
service had been discontinued, The agents were then 
directed to answer the appropriate set of questions. 
Information solicited in both sets of questions was 
very similar--average monthly ridership, number of 
packages collected, percentage of senior citizens 
among riders, the length of trip of riders. Those 
without service were asked about available travel 
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alternatives and distance to the nearest operating 
stop, whereas those with service were asked about 
changes in ridership and package service since de
regulation took effect in 1982. Nine questionnaires 
were returned, out follow-up telephone intecviews 
generated a total of 24 responses, or a response 
rate of 73 percent. A higher return rate was not 
possibl e given the number of telephones disconnected 
and the closing o f businesses that had sold tickets 
and s erved as bus stops. As is typical of bus ser
vice in small communities, all of the agents con
tacted had handled bus tickets and packages as an 
extra feature at their regular place of business 
(_~). Locations included gas stations, caf~11, n10L1:1ls, 
hardware stores, and convenience stores. 

THE FINDINGS 

A review of the findings from the survey indicated 
that 8 of the responding loca tions t ill had bus 
service and 16 had lost service as a result of de
regulation. None of the stops had or served large 
numbers of passengers. The numbers ranged f ·rom about 
8 a month to about 60 a month. As might be expected, 
larger numbers of passengers had used those stops 
with continuing servic.e. Although 68.8 perc;:ent of 
the stops where serv ice had been disconti nued han
dled less than 10 passengers a month, all those with 
continuing service handled more ha n lO pas sengers a 
month. Thirty-seven percent of t hes e handled more 
than 50 passengers a month. All these figures are 
well below the median of 50 depa rtures per week for 
an average small town as i dentified in the U.S. oe
partn)ent of Transpor ta t ·on study f b\1 s se rvJ.cfl in 
small towns (5,p,30). Package handling differed sim
ilarly between stops with continuing service and 
stops at which · service had been cancelled. Of the 
stops at which service had been discontinued, 43. 8 
percent had handled 10 o r less packages a month and 
81.3 percent had handled 50 o r less packages a 
month. Among those stops with continuing service, 
62. 5 percent had handled more than 50 packages a 
month. Nevertheless, there were some surprises, One 
cancel l ed atop had handled more than 100 packages a 
month. There were also two cancelled stops that had 
sold more than 50 tickets a month. Bence if impacts 
are measured only in terms of numbers of people in
convenienced, reports from these Iowa towns would 
clearly indicate minimum impact. Bowever, assessment 
must also consider the type of riders inconvenienced. 

The literature generally indicates that bus pas
sengers diffe·r from passengers on other modes of 
transportation in that a larger proportion are 
s enior ci t .i.~e,,s &1,u ildve lowe incomes t han e ithe r 
train or air passengers. Across the country col
lege-age students also form a large percentage of 
bus riders. 'l'he implication is that bus passenyers 
include more who are disadvantaged and far more who 
are captive riders than do other modes of public 
transportation. Among various states that have con
ducted analyses of the characteristics of bus 
riders, the proportion of seniors and youthful 
riders differs as do reports of inco.me level. For 
example, a Tennessee study presented a series of 
passenger profiles for different cities that in
dicated that the age of the typical passenger was 20 
in Chattanooga, Memphis, and Nashville, whereas the 
average passenger was between 56 and 65 years old in 
Cookville. The average income of Tennessee bus 
riders was between $7,501 and $15,000 in 1981 (8) • 
In the state of Washington, 30 percent of bus riders 
were under the age of 25 and 30 percent were more 
~.h;,n 60 YP.ars old , whereas 40 percent of the riders 
had family incomes of less than $10,000 (2..) . 
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Among the former ticket agents responding to the 
survey in Iowa, half reported that more than 75 per
cent of the former riders were senior citizens. This 
proportion differed considerably for those Iowa 
COlo)ns thu i:. scill hrtU bu::s se,vlc~. t\JHvuy Ll1U::n~ t.Vw11 5 

with bus service, 62 percent reported that less than 
half of their riders were seniors. Few ticket agents 
indicated any sizable number of young riders . An in
come-related question was not possible on a survey 
directed toward ticket agents. 

Another general observation regarding bus pas
sengers is that they travel shorter distances than 
do train or air passengers. For example, one report 
noted that the average distance ot a bus trl1,1 wdti 

only about 125 miles (10,p.3), The reports from the 
Iowa ticket agents appeared to confirm this finding. 
Among the former ticket agents 62 percent noted that 
more than three-quarters of the passengers traveled 
less than 100 miles and within Iowa. That proportion 
wa s s omewhat l e ss for stops with continuing service . 
In three-quarters o-f those communities , 5G i v i ~ 
percent of the passengers bought tickets for trips 
of less than 100 miles. Except for towns near the 
state borders, only a small proportion of stops had 
riders traveling out of state. Among those locations 
with discontinued service only 25 percent reported 
that a substantial number of passengers had pur
chased out-of-state tickets. Of the stops with con
tinuing service 62 percent indicated substantial in
t e s tate r ave 1 ,nost. trips were t o neighbor iray 
Omaha, Nebraska, or to Sioux Fa 118, South Dakota. 
Jack Rabbit Lines, now s erving towns in the exti:eme 
northwestern part of Iowa, is based in South Dakota 
a nd runs s hu t tle s to Omaha. Only one location, which 
is near a large lake with boating and camping facil
ities, indicated substantial long-distance inter
state travel. 

The primary trip purpose for those riding the bus 
is generally noted as to visit friends and relatives 
or for social or recreational use. Thi s was true for 
by far the largest proportion of riders in surveys 
conducted i n Oregon, Georgia, Texas, Michigan, Wis
consin, Idaho, Indiana, and Tennessee and recorded 
in a study by the Motor Carrier Ratemaking Study 
Commission (i,p.309). In a 1978 report of the Amei:i
can Bus Association, it was noted that 88 percent of 
bus trips we-re for personal visits or recreation. 
Although no quantifiable data on trip purpose could 
be acquired ·from former ticket agents, anecdotal re
ports obtained at the conc l usion of t he follow-up 
telephone interviews confirmed that Iowa's bus 
r i ders also travel for family visits or recreation. 
Trips to school by college-age youth appear to be 
highly seasonal and not a substantial factor in the 
tot•.1ns sur~'eyed .. 

Since 1976 senior citizens and other transport
ation-disadvantaged persons in Iowa have been pro
vided an inccea11iny amounl or short-distance public 
transit service for trips to the doctor, social ser
vice agencies, personal business locations, congre
gate mea.l sites, shopping, and handicapp d training 
pi:ograms Cl,P· 7). However, only two ticket agents 
were aware of a rural publ ic transit service. Except 
for the automobile, only intercity bus service can 
provide for independent recreational travel and 
visits to family and relatives outside of town. Re
ports supplied by ticket agents underscored the 
fo r mer riders' reliance on the intercity bus for 
this service and the lack of adequate replacement 
service to fill this need. For example, one agent 
cited a former passenger who had to cancel her an
nual vacation trip because there was now no way to 
get to a city about 60 miles away where the tour 
group assembled. Other agents commented that former 
passengers just do not have the opportunity to 
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travel outside town any longer. They underscored the 
traditional independence of older Iowans, which pre
vented them from asking friends or relatives to 
drive them to other towns or cities. Quantifiable 
information on whether former riders had drivers' 
1 icenses or access to automobiles could not be ob
tained from ticket agents. Nevertheless, anecdotal 
information gained in the telephone interviews ap
peared to confirm the findings of the Motor Carrier 
Ratemaking Study Commission in assessing impacts of 
deregulation on older Americans. Their report noted 
that on the basis of rider surveys in Georgia, North 
Carolina, Texas, Washington, and Wisconsin, approx
imately one-third of the intercity bus passengers 
had either no driver's license or no vehicle avail
able for the trip (_!,pp.274,310,311). The majority 
of the ticket agents who noted a high proportion of 
senior citizen riders also noted that these individ
uals had no other means of travel. 

The distance to the nearest continuing bus stop 
is, of course, another measure of relative impact, 
given the availability of means to get there. The 
Motor Carrier Ratemaking Study Commission reported 
that surveys of riders and households in North 
Carolina found that 68 percent of the respondents 
lived within 9 miles of the nearest bus stop. In 
Tennessee 63 .4 percent of the bus passengers lived 
within 10 miles of a bus stop (!,pp.383-384). Among 
the small towns losing service in Florida, all were 
within 9 to 21 miles of continuing service (1,p. 
118). The findings in Iowa suggested an average dis
tance that was considerably farther than that in the 
other states. The range reported was from 1 to 36 
miles; 69 percent of the former agents noted that 
the next stop was more than 11 miles away; and 37 
percent stated that the next stop was more than 20 
miles away. For only two locations did discontin
uance have a minor impact. In these cases stream-
1 ining service had moved the stop from a downtown 
location to the highway 1 mile away. For those towns 
with the nearest bus stop more than 20 miles away, 
the impact of discontinuance was effectively to 
eliminate intercity bus travel for the residents 
unless they had personal access to an automobile. 

As indicated in the foregoing discussion, persis
tence of the ridership can be determined in part by 
the number of passengers who board the bus at a spe
cific stop. Another important measure in determining 
salience of demand for service, however, is the 
level and regularity of protest generated by the 
discontinuance. In Iowa as in Florida little formal 
protest has been noted. There have, however, been 
two exceptions. In one town slated for discontinu
ance of service, a local church leader mobilized 
citizens to protest the loss of transportation by 
the residents in the town's senior citizens' home. 
The effort was most successful. One of the hearings 
relating to the BRRA was held in that small town, 
and Greyhound Bus Lines dropped their plans to by
pass the town. Unfortunately since then ridership 
from that town has fallen off considerably. Only 
about 20 people a month now buy tickets compared 
with about 80 a month in 1982. Package shipments 
used to gross about $400 a month, and now the figure 
has fallen to about $200 a month. The ticket agent 
believed that the publicity surrounding the initial 
plan to drop the stop has continued to affect its 
use. People regularly call in and are surprised that 
the stop is still functioning (Iowa Department of 
Transportation, unpublished data). 

In one other town the ticket agent urged disap
pointed riders to write to the company complaining 
about discontinuance. They did, but received no re
sponse. There was then no effort to follow up with 
the Iowa Department of Transportation or the Iowa 
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Transportation Regulatory Authority. In the case of 
at least one community, service was withdrawn so 
abruptly that even the ticket agent was not informed; 
consequently no formal protest was initiated. With 
deregulation, bus companies have not always believed 
it necessary to announce discontinuance, although 
that is specified in the BRRA. Consequently an un
profitable route in west central Iowa was informally 
abandoned (Iowa Department of Transportation and 
Iowa Transportation Regulatory Authority, unpub-
1 ished data). The ticket agent from another town 
appeared to sum up the feelings of many: "It's too 
late. We were talked out of railroads on a national 
level [and now we are losing our buses too)." 

A number of ticket agents, however, reported in
formal protests. Former riders came in and com
plained about service cancellation. Two years after 
service discontinuance some agents are still receiv
ing calls requesting information about bus service 
and expressing concern that there is no longer a bus 
stop nearby. Former passengers at 62 percent of the 
discontinued stops had registered informal protests. 
All stops that had handled more than 10 passengers a 
month noted informal protests as did half of those 
that had had less than 10 a month. The amount of 
protest was not significantly related to either the 
proportion of riders traveling out of state or to 
the distance they generally traveled within the 
state. The percentage of former riders over age 60 
also was insignificantly related to the amount of 
informal protest received. Concern over elimination 
of specific stops is therefore not linked to any 
segment of the transit-oriented public. Despite the 
small numbers of actual riders involved, the effect 
on the quality of life of individual Iowans living 
in small towns is substantial. 

Dissatisfaction regarding discontinuance of bus 
service generated comments regarding the increased 
cost of package shipment as well as greater restric
tions on the type of packages that could be shipped. 
All ticket agent respondents indicated that without 
bus service, shipments are generally made by the 
United Parcel Service (UPS). Yet Iowans, much like 
others affected by the discontinuance of bus ser
vice, quickly discovered that UPS does not offer 
weekend delivery and does not handle irregularly 
shaped packages or packages weighing more than 50 
lbs. One former agent indicated that a major firm in 
his town had to make arrangements to transport 
materials to the nearest bus stop 17 miles away be
cause UPS coµld not handle the size and shape of its 
products. 

The impacts of deregulation have not, however, 
been totally negative. Among several of the stops 
still operating, the number of passengers has in
creased because dedicated bus riders have made the 
effort to travel from discontinued stops to the 
closest available stop. After a number of stops on 
IA-6 had been closed, Greyhound Lines initiated a 
new stop at an exit on I-80. This stop was also des
ignated as the rest stop for Greyhound buses 
traveling along the Interstate. Six to eight buses 
stop a day and riders get off and make purchases at 
the restaurant while the buses refuel. The income 
generated by this change has been considerable and 
additional employees have been hired to handle the 
rush periods. The relative benefits of this change 
need to be weighed against the inconvenience to res
idents of the small towns who travel to this high
way stop. 

In general the impact of the discontinuance of 
stops on the economy of the towns involved has been 
minimal. Few of the main businesses of the ticket 
agents were adversely affected. Three agents in
dicated a loss in revenue from package service, but 
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the others indicated that there was so little finan
cial return associated with package shipping that it 
was not worth the paperwork involved. The majority 
1 "r1.; .... .,,. .. ..... .=1 th.at ...... f~·:: p eep le .. , o ... o p l:lo C!C! o "g °' ... ei ,....,. 

shippers that the economy of the towns was relative
ly unaffected. 

BROADER PERSPECTIVES AND CONCLUSIONS 

The costs involved in continuing regular bus service 
to towns generating as few as 10 passengers a month 
are no doubt prohibitive, and if bus service is to 
continue at all, companies must have the right to 
streamline service as has been advocated by Grey
hound and other bus companies (1,11). Nevertheless, 
the costs of deregulation to affected residents of 
small communitie s ar e not minimal. Whe n numbe rs a re 
aggregated, the inte rests of small towns can and are 
o f ten over l ooked . The ea~e o f ent ry i n C.o as well ca s 
exit from service was underscored by those maintain
ing that deregulation could benefit small t owns 
(l,p.125). Within Iowa, Jack Rabbit Lines has indeed 
assumed service to some of the towns abandoned by 
Midwest Coaches when it went bankrupt, but this 
process was also possible under earlier legislation. 
Routes of Ottumwa Trailways have also been adjusted 
to include some different towns in southeast Iowa. 
Howeve r r on the whole r deregu l ation has not stimu
lated smaller companies to enter the market to serve 
more small towns, unlike the situation in Florida 
(_!). A concept that potentially could have far 
greater positive impact on small towns was suggested 
by the I owa Department of Transportat i on. Wi t h t he 
aid of a grant from UMTA, a demonstration project 
featuring interaction between a variety of public 
and private transit services and Jefferson Bus 
Lines, an affiliate of Greyhound, was initiated in 
fall 1984. 

Five of Iowa's public transit regions that are 
traversed by Jefferson Lines have developed individ
ual plans for feeder service to the Jefferson Lines 
through stops at several key transfer points. The 
types of feeder service range from a demand-respon
sive taxi to a regularly scheduled connecting bus 
( Iowa Department of Transportation, unpublished 
data). A telephone number with an 800 area code pro
vides information on connecting service to travelers 
who can potentially connect with J e ffe r s on Lines. 
The hope is that through such a feeder service, 
small towns that are not directly served by a line
haul bus can have access to transit facilities. 

No needs studies have been conducted but the ex
pectation is that there is sufficient latent demand 
in small Iowa towns to generate ridership. Most of 
the towns specifically targeted for feeder service 
were not among those to which intercity bus service 
had been discontinued. However, one of the towns now 
connected by a feeder bus was included in the sur
vey. That town, which manufactured recreational ve
hicles, had lost service 2 years ago and had a 
unique need for return transportation for indivi
d uals who had delivered recreational veh icles to 
nearby towns. Intercity bus service had not been 
heavily used in the town before, but the specific 
needs of these individuals warranted some type of 
service. In another substate transit region a town 
had earlier requested service from the Jefferson 
Lines, thereby indirectly suggesting a need. In 
still another substate region residents of a town 
that has never had service are being mobilized for 
participation by a volunteer transit advocate. The 
town should have a potential base for ridership be
c;::.u~c it houses ~ cormnuni ty college and is lcc;::.ted 
i n a n area of t he state t ha t has a fairly sizable 
low-income population. 

Transportation Research Record 1012 

These various eKperimental proj,ects are unified 
only in that t hey all are intended to deliver pas 
sengers to transfer points on the Jefferson Lines 
thr,,.,,• 1,g~ h,•eo. ~'ho"\,,,~ ..,t,.,a~, .... ..,. ,o.,_,..,..l'!'"~f:· .. , .;..,, p,..""t ..... ~~.;-"g 

a nee.ded o,1tlet for potential riders i n these towns , 
the expe·r1m·en t might well be replicated for other 
small towns . As such , t he i n tei: lining project sug
gests a potential benefit to small towns that woul d 
not have been possible without deregulation . 

In conclusion , it is appai:ent that the i mpacts of 
bus deregulation on the residents of small com
munities of Iowa have held few surprises.. The 
changes in the bus eehedules and diacont.inaance- of 
stops ha,ve affected relatively few individuals , but 
those affected represent an important e.lement of the 
population in a state like Iowa , which is dominated 
by small towns a nd rural areas and which has the 
third highest population of elderly citizens in the 
nation (12) . Ber;:f,lns there are no alter,nat·ve forms 
of tr.'.=lvcl :.v.::iil..1.blc t~ i!".id!.vie~=.l.:: l.!.'~i.---:.; i:i !:::e
lated communities , the impaot on their quality of 
life is substantial. The automobile , the prnferred 
means of transpor t ation for most Iowans , is not 
available to small-town residents who cannot drive . 
Public transit , wh ich is well developed i n Iowa, is 
an answer to a number of travel ne.eds but cannot 
prqvide for individual visits to relatives and 
friends and cannot answer the need of olde r Iowans 
for i.ndepPnrlP.nt travRl . Changf>s i.n package ship
ments, although again not critical to large segments 
of the population , affect small shippers in isolated 
towns , and this group is again an important portion 
of the population of a state with numerous, scat
tered small businesses. 

The public- private feede r system may have the po
tential of meeting the needs of residents of a num
bet of small towns and· even i n its initiation re
sponds to the needs expressed in many states for 
public assistance in mitigating the impacts of bus 
deregulation on small towns (9 , lJ , 14) . It is hoped 
t hat the program can proceed w'ftj;"'""a"""'iiiinimum e xpendi
ture of federal f unds i n concert with local public 
and private initiatives . 

The impacts of bus deregulation on residents of 
small towns c,:mnot be disregarded hecause of - the 
smal l numbers of people i nvolved . Instead imag !na
tive ways must be found to respond to the needs of 
those people , g hen the environment created by de
c-equ l ation . 
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The Domestic Demand for Airmail Service by the 

U.S. Postal Service 
VINOD B. AGARWAL, RICHARD A. PHILLIPS, and WAYNE K. TALLEY 

ABSTRACT 

The domestic demand for air freight service (i.e., the domestic air trans
portation of U.S. mail by the U.S. Postal Service} is investigated. Two types 
of air freight service are considered--loose sack and containerized. Input 
share equations derived from minimizing the translog cost function for the 
u.s. Postal Service are estimated. It is concluded that the own-price elastic
ity of demand for airmail service by the U.S. Postal Service is responsive and 
that the elasticity for containerized service is generally more responsive 
than that for loose-sack service. Consequently, air freight carriers can in
crease airmail revenue by decreasing rates for containerized service relative 
to those for loose-sack service. 

Given the availability of data from the U.S. Postal 
Service (USPS} , the purpose of this paper is to 
investigate the domestic demand for air freight 
service by USPS (i.e., in the air transportation of 
u.s. mail}. Even if data were available for other 
types of air freight service, it would still be de
sirable to investigate separately the air freight 
demand for u.s. mail. Because freight transportation 
is an input into the firm's production process, an 
explicit freight demand equation can be derived from 
the cost function of the firm (or shipper}. A simi
lar approach was adopted by Friedlaender and Spady 
<.!.l for rail and truck freight transportation. Alter
natively, studies that do not consider an explicit 
freight demand equation but rather simply regress 
transportation volume against rates, shipment char
acteristics, and other variables that are intuitive
ly appealing make evaluation of the results dif
ficult because of the uncertainty of the biases in
troduced by the specification error. 

AIR FREIGHT DEMAND FUNCTION 

In providing mail service, USPS hires designated air 
carriers to transport mail to destination cities or 
distribution centers. Air carriers, in turn, provide 
two general types of air service: loose sack and 
containerized. Containerized service involves the 
transportation of mail in containers supplied by the 
designated carriers; loose-sack (noncontainerized} 
service involves the transit of mail by means of the 
conventional canvas bags. For a sufficiently large 
volume of mail destined for a given location, air 
carriers are in a position to charge a lower rate 
for containerized service, because it reduces the 
handling costs of large mail shipments at air termi
nals, Therefore, the advantage of containerized ver
sus loose-sack service to USPS is that the container 
rate per pound mile for a sufficiently large volume 
of mail (to a given destination} is lower than the 
corresponding loose-sack rate. Alternatively, if the 
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mail poundage to be shipped is less than the minimum 
necessary quantity for containerized shipment, the 
loose-sack rate per pound mile will be lower. Hence 
the,re, i c: ::- hrPAkP\1Pn pni nt in tPrms of mail !)OundagP. 

at which the two rates are identical. 
Because decis i ons r e l ated to USPS' s demand for 

air freight service are made at its airmail facili
ties, a cost function for these facilities will be 
specified in the following discussion. This func
tion, in turn, will be used in the derivation of in
put share equations that indirectly consider the de
mand for loose-sack and containerized air service by 
USPS. 

An airmail facility (AMF) is a regional col
lection and distribution center, that is, a central 
post office where outgoing mail from local post of
fices is consolidated for air freight movement to 
destination AMFs. In addition, it is a facility 
where incoming mail is received and distributed to 
l 0 c ~ l pos t o ffi~e~ ; 'T'h f?' r e- f0r1?: f o r r\n:=ilyt_ir.ril pur
poses, an AMF may be treated as a firm that produces 
output (volume of mail moved) by combining optimal 
levels of productive inputs on the basi,; of cost 
minimization. Thus, in addition to the primary in
puts discussed previously (i.e., the two air transit 
modes), labor and capital will be utilized. AMFs 
will employ various types of labor (e.g., office 
worker, dock driver, and managerial labor). Like
wise , the capital input for AMFs will be heteroqe
neou s in nature, consisting of floor space, vehic les, 
and various types of mechanized sort ing equipment. 

For smaller regional AMFs it is likely that for
h ire truck transportat ion is a n econom i cally f eas
ible alternative to air freight transit of mail. In 
f act , a 198 2 repor t by the U. S . Gene r a l Accounting 
Office (~) recommended that short-haul high-cost 
mail be diverted to for-hire truck carriers. Such an 
option, however, is not workable for long-haul 
routes of the larger AMFs considered in this study. 
Therefore, for-hire truck carriers are not included 
in the AMF variable-cost function. For the AMFs 
treated here, mail is moved either by USPS tr uck s 
(included in the capital variable) or by the two air 
transit modes. 

Let us assume that the ge.neral form of the USPS 
short-run variable-cost function for a given AMF 
(where capital is the fixed input) may be expressed 
as 

vc (1) 

where 

VC short-run variable cost incurred by a given 
USPS AMF, 

WAi =airfreight rate per pound mile incurred 
by a given USPS AMF for the ith type of air 
freight service, 

WLk = wage rate per hour incurred by a given 
USPS AMF for the kth type of labor, 

Q pounds of airmail transported from a given 
USPS AMF, and 

Km fixed amount of capital of the mth type 
at a given USPS AMF. 

Friedlaender and Spady (!.), in utilizing this 
methodology, have included inventory cost variables 
in the short-run cost function. For the USPS case, 
however, such variables are clearly unnecessary be
cause inventory costs are zero by definition. Such 
costs are a factor only when output is owned by the 
firm. Note that the output variable specified in 
i,;quation l is outgoing mail only. A better uutf11.ii. 
variahlP. would be total mail volume (i.e., incoming 
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and outgoing) handled at a given AMF. Data limita
tions, however, precluded this approach. Therefore 
outgoing volume was used as a proxy on the assump
t . ion t:h"t t:hP r;,tio of ant.going to total m"il volume 
is reasonably stable. Because the AMFs in this 
sample are relatively homogeneous in terms of size, 
this assumption would appear to be reasonable. 

In order to derive a specific functional form for 
the USPS air freight demand function (i.e., an input 
share or direct demand function), it is assumed that 
Equation l can be expressed as a translog approxima
tion. This function can be viewed as a second-order 
Taylor's series expansion in the loqar i thms of the 
variables of Equation 1. 

Specifically, the translog approximation of the 
foregoing short-run cost function given in Equation 
l can be written as follows: 

l nVC = a
0 

+ ylnQ + lm ~mlnKm 

+ LLAiklnWAilnWLk + LBilnWAilnQ 
ik i 

+ LDklnWLklnQ + I))1mlnWAilnKm 
k i m 

+ LLFkm1nWLklnKm + LGmlnKmlnQ 
km m 

+ ~~HijlnWAilnWAj + LLikslnWLklnWLs 
lJ ks 

+ LLNmrlnKmlnKr + (l/2)J(lnQ) 2 

mr 

+ (l/2)LMii(lnWAil 2 + (l/2)LOkk(lnWLk) 2 

i k 

+ (l/2)LPmm<lnKm) 2 ii j, k is, mi r 
m 

(2) 

Differentiation of this equation wi th r e spec t t o t he 
input price (lnWAil of air freight service yields 
the following input share equation for this service: 

EA 1;vc = a1nvc;a1nwAi = oi + LAiklnWLk + BilnQ 
k 

+ LEimlnKm + LH;jlnWAj + M1ilnWAi 
m j 

(3) 

where EAi is the expenditure on air freight ser
vice of the ith type by a given USPS AMF. 

From Shephard's lemma (3) the input share Equa
tion 3 may be interpreted as a derived demand equa
tion for a given AMF for freight service of the ith 
type. This interpretation follows, because EAi may be 
alternatively expressed as WAixl where xt is the cost 
minimizing input service level of the ith type of air 
freight service. 

EMPIRICAL RESULTS 

Data for estimation of input share Equation 3 for 

from USPS. Two types of air freight service are con-
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sidered--loose sack and containerized. However, the 
incorporation of containerized service in this study 
greatly reduced the size of the sample, because rel
atively few AMFs utilize containerized service. This 
follows because only relatively large AMFs can take 
advantage of the lower containerized rates. A city 
of the size of Norfolk, Virginia, for example, does 
not have sufficiently large amounts of airmail (for 
given destinations) for the containerized rate to be 
less than the loose-sack rate. Consequently, the 
Norfolk USPS airmail facility receives only loose
sack air freight service. Although the incorporation 
of containerized service in this data set greatly 
reduced the sample size, it is believed that the 
likely future importance and growth of contain
erized air service warrants its inclusion in the 
study. 

Given the incorporation of containerized service, 
the data set is therefore restricted to 17 USPS AMFs 
for the 1981 USPS fiscal year. Data on capital costs 
were not available, thus it is assumed that the 
rental price of capital (Wern> is constant across 
sample AMFs. Hence Wern will not appear in the 
equation to be estimated. Because the AMFs in this 
sample are homogeneous in terms of relative size, it 
is probable that the variance in Wern is small. 
Therefore, this assumption may be less restrictive 
than it initially appears. With respect to labor, 
available data were in terms of average wage rates 
(i.e., direct labor compensation per employee). It 
is therefore not possible to distinguish between 
different types of labor at each AMF. Consequently, 
in the equation to be estimated, a single labor in
put is included. Finally, because two types of air 
freight service are being analyzed, only one cross
price coefficient will appear in each equation. Thus 
the input share equation for the ith type of air 
freight service is of the following form: 

(4) 

where WL is the average wage rate per hour incur
red by a given USPS AMF and SAi = EAi/VC. (Note 
that if i refers to loose-sack air service, then j 
will refer to containerized air service and con
versely.) 

A requirement for the cost function (from which 
Equation 4 would be derived) to be well behaved is 
that it be hornogenous of degree 1 in input prices. 
This requirement implies the following restrictions 
on the parameters in Equation 4: 

i = LS, C, L 
j LS, C 

(5) 

(6) 

(7) 

where e is the intercept parameter in the labor in
put share equation. (Note that LS refers to loose
sack service, C refers to containerized service, and 
L refers to labor.) 

Because there are only three variable inputs 
(labor, loose-sack air service, and containerized 
air service), it is unnecessary to estimate an input 
share equation for labor. However, because the input 
share equations are jointly determined, it is neces
sary to impose symmetry restrictions on Mij. Spe
cifically: 

i -,; j, i. j LS, C, L (8) 
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Because the input share Equation 4 is not a di
rect demand equation, estimates cannot be obtained 
of the own-price elasticity of demand for loose-sack 
and containerized air freight service directly from 
these equations. However, Berndt and Wood (4) have 
shown that the own-price elasticities for loose-sack 
(E LSl and containerized (E cl air service can 
be derived for a given USPS AMF by using the fol
lowing relationships: 

CMr.s,Ls/SA,LSl + sA,LS - 1 

(Mc,c/SA,cl + sA,C - l 

(9) 

(10) 

where Mii is the same as defined previously, SA,LS is 
the estimated input cost share for loose-sack air 
service for a given AMF, and SA,C is the estimated 
input cost share for containerized air service for a 
given AMF. 

The estimated input share equations for USPS air 
freight service by using a cross section of 17 USPS 
airmail facilities in fiscal year 1981 are as fol
lows: 

-0.4428 + 0.0786 lnWL 
(-0.02308) (2.3462) 

+ 0.0027 lnQ + 0.0185 lnWA,C 
(0.2990) (1.3614) 

- 0.0971 lnWA,LS 
(-3.1884) 

sA,C = - 0.4260 + 0.0458 lnWL 
(-0.02906) (2.1307) 

0.2488 

+ 0.0070 lnQ + 0.0185 lnWA,LS 
(1.1719) (1.3614) 

- 0.0644 lnWA,C 
(-3.2744) 

R2 
,. 0.1458 

(t-Statistics are given in parentheses.) 

(11) 

(12) 

The signs of the coefficients in Equations 11 and 
12 agree with a priori expectations with the pos
sible exception of the wage variable (lnWLl. The 
positive sign for the wage coefficient in both equa
tions indicates that as the average wage rate for 
labor increases, the proportion of variable cost al
located to air freight service for a given AMF is 
expected to increase. Initially the result appears 
to be counterintuitive. However, as previously 
noted, only relatively large AMFs are considered in 
this study. If larger AMFs incur higher wage costs 
per unit of labor and spend more on air freight ser
vice (as a percentage of total variable cost) than 
relatively smaller facilities, it therefore follows 
that the sign of the wage coefficient would be posi
tive. In Equation 11, the own input price and wage 
variables are significant at the 0.01 and 0.05 
levels, respectively, in Equation 12, these vari
ables are significant at the 0.01 and 0.10 levels, 

~:~::;!~:l~~p:~t!hat:tan~h\h~g;ig~f o1nwl~W~ ~ ~~~ 
the containerized input share equations are positive 
but insignificant. This result is expected, because 
loose-sack and containerized transit modes are not 
substitutes. For containerized transit to be feas
ible on a cost-minimization basis, it is necessary 
that Q 2_ Qrnin (where Qrnin is the minimum required 
volume for containerized shipment), otherwise loose
sack service is less expensive. Therefore, rational 
behavior precludes substitutability between the two 
modes. 
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TABLE 1 Own-Price Elasticity of Demand for 
Loose-Sack and Containerized Air Mail Service 

Type of Service 

Origin Point Loose Sack Containerized 

Atlanta -1.88681 -13.92982 
Boston - 2.76906 - 5.769 14 
Cleveland -6.55869 -3.31143 
Denver -1.88118 -6.52904 
Dallas/Ft. Worth -2.49213 -10.43473 
Detroit -2.41454 -8.86267 
Newark -1.69706 -1.86677 
New York-Kennedy -1.76288 - 3.07705 
Los Angeles -1.95935 -5.84351 
Minneapolis - 2.80426 - 3.72580 
Chicago-O'Hare -3.33218 -15.64017 
Portland -1.58988 -3.68895 
Seattle - 1.73881 - 2.31735 
San Francisco -4.02041 -2.54078 
San Juan -2.53856 -4.63075 
Sacramento -2.90853 -10.25611 
St. Louis -4.45354 - 3.311 43 
Avg -2.26970 -3.88397 

By using Equations 9 through 12, the own- price 
elasticities for loose-sack and containerized air 
freight service for each AMF in the sample were com
puted and are presented in Table 1. For every AMF 
except three, the own-price elasticity for con-
+-::io;ncr;.,..o.~ C!oru;,...o M!:IIC! mnro. rcr.C!pnnC!i,,o +-h:=-n +-h:=-+- for 
loose-sack service, The three exceptions are the 
Cleveland, San Francisco, and St. Louis AMFs. In the 
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consideration of all AMFs, the average own-price 
elasticity for containerized service of -3.88397 was 
more responsive than the average of -2. 26970 for 
loose-sack service. Further, note that the own-price 
e l asc i c i cy f or boch a i r f re i ghc servi ces i s respon
sive for every AMF. 

REFERENCES 

1. A.F. Friedlaender and H. Spady. A Derived Demand 
Function for Freight Transportation. Review of 
Economics and Statistics, Vol. 62, No. 3, Aug. 
1980, pp. 432-441. 

2. Potential Savings from Diverting Certain Mail 
from Ai r t o Su r fac e Tr ansportation. Report 
GAO/GGD-82-63, U.S. General Accounting Office, 
June 1982. 

3 . R. Shephard. Theory of Cost and Production Func
tions. Princeton University Press, Princeton, 
N ,J. , 1970. 

4. R. Berndt and o. Wood. Technology Prices and the 
Derived Demand for Energy. Review of Economics 
and Statistics, Vol. 57, No. 3, Aug. 1975, pp. 
259-268. 

Publication of cn1s paper sponsorea oy Conunittee on 
Application of Economic Analysis to 'l' ram1port.atinn 
Problems. 




