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(change in level of service) has a greater effect on 
revenue (ridership) than an equivalent percentage change 
in fares. 

4. The effectiveness of a fare increase in producing 
increased r evenue decreases with the time elapsed 
since the increase. It appears that transit riders need 
some time after the fa r e increase before they can 
switch to other transportation modes or eliminate cer­
tain unessential trips or both. 

5. An overall revenue increase may be a sufficient 
parameter for financial and budgetary purposes. How­
ever, in view of the role of public transit in today's 
society, we need a better w1derstanding of the effect 
of transit fare incr eases on different socioeconomic and 
demographic groups. 

6. The models are not suitable for estimation of 
revenue or ridership changes in the absence of a 
significant fare increase. An extrapolation of historical 
trends will probably yield better results. The models 
a re also unsuitable fo1· es timating revenue or ridership 
cha nges brought about by only a small change in vehicle 
kilometer s. Better estimates of future i·evenue or 
ride1·ship changes may be obtained by specific analysis 
of routes , time periods and reas ons for which the dis­
tance changes are planned. 

7. For long-term use the models presented in this 
report should be checked and updated periodically. 
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Who Pays the Highest and the Lowest 
Per-Kilometer Transit Fares 
Wayne R. Ugolik, New York State Department of Transportation, Albany 
Clark B. Leutze, State University of New York at Albany 

Most U.S. transit systems charge a basic flat fare for 
bus trips within lru:ge zones surrounding urban center s, 
and additional incremental cha1·ges fo1· longer intercity 
and inti·aurban bus trips . Natm·ally, under such fare 
structures, fares per kilometer for transit users vary 
greatly as trips differ in length. But, s ince such dif­
ferences are often correlated with differences in rider 
characteristics, the issue of the equity of such fare 
structures has recently come into focus (1-3) , par­
ticularly in light of transit-operating subsidies. The 
concept of distance-based fare structures has been pro­
posed as a means to increase ridership and revenues 
while equalizing fares per kilometer across all transit 
users (4, 5) . Therefore , the issue of fare equity needs 
to be conSldered by transportation planning professionals. 

This paper takes a close look at fare equity, from the 
standpoint of the transit user, by investigating fares per 
kilometer paid by different groups of bus riders. 

STUDY AREA 

The research consisted of an examination of the rider­
ship profile of the transit system operating in the capital 
district of Albany, New York, an area comprising three 

m edium-sized cities within a radius of about 16 km (10 
miles) 

The fare structure is a basic flat rate. Riders within 
the urban centers pay 40 cents plus additional incre­
ments up to a maximum fare of 75 cents for intercity 
and intraurban bus trips. It should be noted that there 
are half-fare rates available to senior citizens and hand­
icapped persons and special discount commuter and 
school passes. 

The data base consisted of coded responses to ques­
tionnaires distributed during an on-board survey con­
ducted in November 1975. More than 1100 question­
naires were analyzed; an average of 43 300 one-way 
trips are made daily on the system . Each questionnaire 
is related to one bus trip. Using information asked of 
the i·espondents concerning origin, destination, and fare 
paid, the fare per kilometer and the trip duration (in 
minutes) fo1· each bus trip were calculated. 

DIFFERENCES IN AVERAGE FARES 
PER KILOMETER 

The average fare per kilometer for all riders in the 
sample was 11 cents/km (18 cents/mile) with a standard 
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Figure 1. Differences in average fares per kilometer . 
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deviation of nearly 9 cents/km (15 cents/mile). There 
is obviously a great deal of variation in fares per kilo­
meter paid by different transit users. Some riders are 
getting a very good bargain; others are not. By analyz­
ing the su1·vey data on the average fares per kilometer 
for different classes of riders and types of trips, the 
study showed who these people are. 

Figure 1 illustrates the differences in average fares 
per kilometer paid by different groups of riders. The 
groups determined by the factor trip duration show the 
greatest sp1·ead in average fares per kilometer. One­
third of all riders traveled less than 10 min on the bus 
and averaged 20 cents/km (32 cents/mile). The next 
g1·oup, composed of riders who traveled between 10 and 
20 min on the bus (42 percent of the sample), had an av­
erage fare per kilometer of only 8 cents (13 cents/mile). 

Interestingly, about 10 percent of the riders traveled 
over 30 min on the bus and averaged less than 4 cents/ 
km (7 cents/mile). These are the people traveling on 
intercity and intraurban bus routes. Comparison of 
their average fares per kilometer with those of people 
traveling less than 10 min on the bus shows clearly that 
basically flat-fare structures skew fares per kilometer 
in favor of the longer-distance traveler. 

A look at average fares per kilometer on different 
types of bus routes indicates further that those who 
travel farther receive the greatest bargain. Indeed, 
riders traveling within the city centers (25 percent) pay 
an average iare per kilometer of 16 cents (26 cents/ 
mile), which is more than 6 cents highel: than that of the 
riders traveling on intercity routes (26 percent) or routes 
that leave the city limits (24 percent). Moreover, 7 per­
cent of the sample rode on special peak-hour work-trip 
routes and averaged paying less than 7 cents/Ion (11 
cents/mile). 

In light of the fact that bus routes that reach into the 
subm·bs have longer headways than inner city routes, it 
is of interest that on routes with headways of more than 
40 min, fares per kilometer averaged 6 cents less than 
on routes with headways less than 25 min. This indi­
cates that suburban riders receive a far better per­
kilometer bargain than inner city riders, mainly be­
cause they must travel farther to reach centers of busi­
ness and employment. 
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A study of the time the bus trips were made showed 
that midday off-peak riders (28 percent) averaged a 
fa1·e per kilometer of over 13 cents (21 cents/mile), 
which is nearly 5 cents (8 cents/mile) higher than the 
average fare per kilometer paid by afternoon peak-hour 
riders. The latter group most likely comprises r'iders 
returning home from work. Interestingly, morning 
peak-hour riders paid an average fare per kilometer 1 
cent above the overall average of 11 c~nts. This is due 
to the fact that, during the morning hours, some riders 
are using the bus for nonwork, personal business and 
school trip purposes, since work trips (37 percent) av­
eraged 11 cents/ km (17 cents/mile), while nonwork, 
uonshopping trips (24 percent) averaged 13 cents/km 
(21 cents/mile). All shopping trips (6 percent) averaged 
11 cents/km (18 cents/mile). 

Analysis of the ages of the bus riders showed that 
those under 18 years of age (15 percent) averaged the 
highest fare per kilometer, 17 cents (27 cents/~ile) . 
People over 65 (6 percent) averaged the lowest fare per 
kilometer, 8 cents (13 cents/mile), becaus e they paid the 
special half-fares offered to the elderly. Discarding 
these extremes, it is noteworthy that, as age increases, 
avei-age fare per kilometer tends to increase. 

More interesting, however, is the fact that the study 
showed no appreciable difference between the average 
fare per kilometer paid by men and women. Indeed, 
even though women riders (68 percent) greatly outnum­
bered men riders, the average fare per kilomete1· for 
women was 11.3 cents (18 cents/mile), while that for 
men was 10.8 cents, a difference of only ha1f a cent. 

Intimately connected with bus use is the concept of 
need for the bus. Clearly, people who do not have cars 
available for use need the bus more than those who do 
have available cars. The riders who had cars available 
(21 percent) averaged a fare per kilometer of 9 .6 cents 
(15.4 cents/ mile); those without averaged 11.6 cents 
(18.6 cents/mile). Moreover, riders without valid 
driver's licenses (51 percent) averaged 12.2 cents/km 
(19 .6 cents/mile), while those with them averaged only 
10 cents/km (16.1 cents/mile). 

Average fares per kilometer decrease with the num­
ber of cars in the rider's household. Indeed, 31 percent 
of all riders had no cars in their households and aver-
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aged 13 cents/km (20 cents/mile), while 26 percent of 
the ridei·s had two or more household cars and averaged less 
than 10.3 cents/ km (16.5 cents/mile) for their bus trips. 

A look at the factor ave1·age weekly bus use shows 
that riders who used the bus 8-10 limes pel· week (40 
percent) averaged only 10 cents/Ion (16 cents/mile) but 
those who used the bus 11 or more times per week (rn 
percent) averaged over 13 cents/km (21 cents/mile). 
The latter group is people who must regularly use the 
bus for most if not all of their transportation needs , 
whereas the former group is regular work-to-hoi:ne 
commuters. Thus, there is strong and consistent evi­
dence that people who need the bus most must pay the 
highes t fares per kilometer. 

The relationship between fare per kilometer and 
frequency of bus use has been studied in relation to the 
econom ics of demand (6). Results s how that frequency 
of use is highly inelast1c with respect to fa1·e per kilo­
meter, wMch implies that need plays a larger role than 
out-of-pocket cost in the process of deciding to use the 
bus . This, together with the results of this paper, sug­
gests tha the distribution of far es per kilometer is most 
unfair; those adversely affected are generally unable to 
use transit seleetively and must use the bus as the only 
means of trans1Jortation available to them. 

In addition to studying average fares per kilometer 
for different classes of transit user s, a computerized 
data analysis scheme called automatic interaction de­
te tion (AID) was used to determine which .factors ex­
plained the most variation in fares per kilometer (7). 
The results of this analysis were consistent with tile 
picture of the variations in average fares per kilometer 
presented in Figure 1. 

Indeed, the figure indicates large differences between 
the average fares per kilometer of g1·oups of riders de­
fined by trip dlU·ation, route type, and bus headway. 
These were the same factors that beat explained the 
va1·iation in fares per kilometer (57 percent explained)· 
the facto1· trip duration explained the most variatio11 
(38 percent). None of the other factors proved effective 
in explaining the remaining variation. This is due to 
the interrelations among many of them; for example, 
the variation explained by work trips is explained by 
trips of longer duration, since work trips tend to be 
longer trips. 

SUMMARY AND CONCLUSIONS 

The research reported here showed that fares per kilo­
meter vary g.reatly among different transit users and 
that, even when incremental fru·es are cha1·ged in addi­
tion to basic flat fares on longer intercity and intraurban 
routes, the fares per kilomete1· of bus trips tend to be 
irwersely proportional to the length of bus trips. 

Work-to-home tl'ips cost less per kilometer than 
non-work-related trips; people without cars or unable to 
use cars pay higher fares per kilometer on the average 
than do those with cars available. The average fare per 

kilometer of peak-hour riders is less than that of off­
peak riders. 

In addition, it was found that there was no appreciable 
difference in fares per kilometer paid by men versus 
women but that there is a tendency for fares per kilo­
meter to rise as age increases from 18 to 65. Thus 
c.urrent basically flat-fa1·e systems tend to emphasize 
inequities already existing in society. 

A priori, distance-based fare structures would equal­
ize fares per kilometer across all groups of transit 
users. Basic research has shown that such fare struc­
tures can also maintain ridership and revenue levels 
(8) . Fuxther research into practical ways to in1plement 
such fare structu1·es is needed . A preliminary study 
may be found in Natalizio (Q_). 
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