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6. Are the ticket sales volumes for the expected
event high enough to justify the computerized Tick-
etron system?

In general, the use of Ticketron is more justified
in situations in which ticket sales volumes are high;
the demand is, at least, regional; there is a premium
price for a premium transportation service; the
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ABSTRACT

Evidence on time-of-day transit pricing in the United States is examined in
this paper, particularly in terms of ridership, fiscal, and equity impacts, as
well as with respect to various implementation issues. Thirty-two time-of-day
fare programs have been initiated in the United States since the early 1970s,
of which 22 currently exist. These are about evenly split between off-peak dis-
counts, peak-period surcharges, and programs involving differential rates of
fare increases between peak and off-peak periods. Most fare differentials have
been fairly modest to date (i.e., around $0.10 to $0.15), although there have
been several cases in which peak exceed off-peak surcharges by $0.35. From
interviews, it was found that the most prevalent reason for adopting time-of-
day pricing was to encourage ridership shifts to the off-peak. Unfortunately,
there was little empirical evidence to suggest that time-of-day fare programs
to date have accomplished just that, although in most cases the proportion of
total ridership during off-peak periods rose. Off-peak users were found to be
more sensitive to differential fare changes than peak riders, with midday dis-
count programs demonstrating the most prolific ridership impacts. Before-and-
after analysis generally showed that time-of-day fare programs have had fairly
inconsequential effects on efficiency and equity, ostensibly because of the
nominal size of most differentials. Cost recovery rates did increase signifi-
cantly for most peak surcharge programs, however. The most successful programs

have been those that collect fares on the basis of run direction

(rather than

exact time) and that aggressively market their programs.

Since 1970, more than 30 areas in the United States

have introduced adult transit fares that vary by
time of day. Of these, 12 programs were eventually
discontinued, leaving some 23 areas in the United

States with time-of-day pricing as of late 1983.
These programs have ranged from additional sur-
charges for rush-hour services to fare discounts
during the midday and bargain passes limited to off-
peak periods. Time-of-day fares have been implemented
on conventional bus, rapid rail, and demand-respon-
sive (i.e., dial-a-van) modes of public transporta-
tion and 1in metropolitan areas as small as 25,000
and as large as 5 million persons. Fare differentials
have ranged from $0.05 to more than $1, and have
been as large as 300 percent in relative terms.
Interest in time-of-day transit pricing has been
prompted largely by the U.S. transit industry's

worsening financial situation over the past several
decades. Nationwide, deficits rose from under $300
million in 1970 to more than $4.4 billion in 1982.
Despite a massive infusion of government aid to cover
these deficits, nationwide ridership increased only
marginally, from 5.93 billion annual trips in 1970
to only slightly more than 6 billion in 1982 (l1).
With operating subsidies becoming less certain,
fare structures that attempt to approximate the costs
of providing different types of services are gaining
increasing popularity. In contrast to the more common
practice ot unitorm pricing, time-of-day differen-
tials attempt to encapsulate the higher overhead and
staffing costs of accommodating rush-hour loads while
charging non-peak users a fare reflective of basic
level services. Charging more for peak period use
can increase farebox returns because rush-hour tran-
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sit commuters tend to be less sensitive to higher
prices than other patrons, mainly because they are
locked into a fixed work schedule and are making
essential trips. On the other hand, giving a break
at the farebox to non-peak users can significantly
increase patronage. Differential fares can also serve
to efficiently ration capacity--relieving overcrowd-
ing during morning and evening rush hours while
helping to f£ill empty seats during off-peak periods.
A more even distribution of demand throughout the
day can ultimately mean a substantial cash savings
to transit properties. In addition, given that rush-
hour commuters generally have higher incomes than
off-peak customers, peak-period surcharges are con-
sidered to be an equitable alternative to across-
the-board fare increases.

Recent research on time-of-day fare programs in
the United States is summarized in this paper. In-
cluded in this summary is an examination of how such
programs vary, the motivations behind them, the range
of impacts experienced to date, and various imple-
mentation issues that have surfaced (2). Particular
attention is given to the effects of time-of-day
pricing on ridership levels and composition, farebox
recovery, and operating performance. Emphasis is
also placed on highlighting exemplary cases of these
fare programs. The paper concludes with specific
recommendations for improving the effectiveness of
time-of-day pricing.

FEATURES OF TIME-OF-DAY FARE PROGRAMS

1ypes of Fare Programs

An assortment of terms are currently used to describe
how transit fares can be varied between peak and
off-peak periods. Perhaps the most generic is peak
and off-peak pricing, which refers to the variation
in fares between high demand and base or low demand

s A~ Maalr aeA ~AFF rmanl ~
periods. Peak-and cff-peak-fares-can-invclve.charging

different rates during rush hours and nonrush periods
of the day, between weekdays and weekends, or even
over different seasons of the year. Thus, at least
three versions of peak and off-peak pricing are
time-of-day fares, day-of-week fares, and seasonal
fares.

This paper concentrates solely on peak and off-
peak fares, which vary by hours of the weekday (i.e.,
time-of-day pricing) primarily because this repre-
sents the most significant form of differential in
terms of efficiency potential. A number of American
transit properties do offer weekend fare breaks,
even though the average costs of these services are
probably even higher than those during weekday rush
hours. Seasonal fares are less common, although they
would appear appropriate when significant cost in-
creases are incurred over several months of the year,

F1gure I shows a number of p0551ble varieties of
time-of-day pricing in terms of changes £from the
base or average fare level. More than 10 U,S. transit
properties have introduced peak surcharges since
1970, increasing fares only during morning and even-
ing rush hours. At least one instance of a non-midday
surcharge (Akron, Ohio), whereby fares were raised
for all periods of the day except during the inter-
peak, has been recorded. A number of discount pos-
sibilities also exist. The most common has been mid-
day discounts in which fares between peak periods
are lowered with the hope of filling up empty bus
seats. The discount arrangement can also be extended
to early morning, late evening, and weekend periods,
and combinations of all three.

Rather than have the fare change be one-sided,
more than 10 American properties have inaugurated
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time-of-day pricing by increasing charges during
both peak and off-peak periods, at different rates,
however. Although a differential increase effectively
results in a higher peak versus off-peak fare, this
approach implies different ridership and financial
impacts than other options because base fares are
increased at all times. The differential change can
also be in the opposite direction, involving de-
creasing off-peak rates faster than peak rates, al-
though there have been no instances of this. Neither
have there been any cases of a combined peak sur-
charge-off-peak discount; that is, a raising of peak
period fares coupled with a lowering of off-peak
fares.

Finally, several pass possibilities exist for
differentiating fares throughout the day. At least
three U.S. cities have implemented prepaid passes
sold at a discount and restricted to off-peak use.
Several cities (e.g., Bridgeport and Tallahassee)
have pass programs restricted to peak hours, although
the existence of discounted express service-only
passes has effectively lowered rush-hour commuting
costs in many other cities.

It should be noted that time-of-day fare differ-
entials currently exist in almost every American
city for special ridership markets, namely, elderly,
handicapped, and student passengers. Monthly un-
limited-ride passes, often priced at 40 times the
base period fare, yet used upwards of 60 times per
month, also end up providing regular, usually peak
period, users with a discount. Given the prevalence
of student discounts and regular pass programs in
the United States, it is probably the case that
average peak-period fares are actually lower than
those in off-peak periods, at least among markets
that do not include the elderly.

Chronology and Setting of Fare Programs

The data in Table 1 chronicle the evolution of time—
of-day transit fare programs in the United States
since 1970. Based on available records, more than 30
programs have been introduced between 1970 and 1983,
including a l-month experiment with midday dlscounts
on San Francisco's BART rapid rail systems. At least
12 of these programs were subsequently discontinued,
and in 2 of these cases (Akron and Youngstown), the
differential was eventually reinstated.

The cumulative total column in Table 1 reveals
that except for a small drop-off in 1980, the annual
count of properties with time-of-day fares has in-
creased steadily since 1970. By 1977 there were eight
cases of time-of-day transit pricing, with only
Boston having abandoned its differential on rail
services. It is noteworthy that all of the pre-1977
programs involved off-peak discounts. It is probably
no coincidence that the growth in fare discounts
paralleled a period when operating subsidies from
all levels of government were increasing by leaps
and bounds. The rate of growth in time-of-day pricing
slowed by the late 19705 to he followed by a second
surge in the early 1980s. Of the 17 programs initi-
ated during 1981 and 1982, 14 involved either peak-
only surcharges or differential increases (peak fares
rose more than off-peak ones). Clearly, the trend
has been more toward time-of-day differentials that
add on charges rather than deduct them. This re-
orientation suggests that threats made during the
early 1980s to eliminate operating subsidies, par-
ticularly at the federal level, may have prodded
some systems to initiate time-of-day fares as a means
of generating revenue.

Where time-of-day fare programs have been imple-
mented a wide variety of settings have been found.
Twelve programs have been implemented in areas with
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FIGURE 1 Time-of-day pricing options: ways of varying fares from the base

level.

metropolitan populations above 1 million, whereas
seven have been implemented in areas with populations
below 100,000. Besides rail (San Francisco; Washing-

ton, D.C.; and Boston) and dial-a-ride (Orange
County) applications of time-of-day pricing, bus
systems that have nearly 3,000 active vehicles

(Washington, D.C., Metrobus) and as few as 5 (Chico)
have differentiated fares between peak and off-peak
periods.

One statistic particularly relevant to this re-
search is the ratio of peak-to-base vehicles among
systems that have priced transit services by time-
of-day. A high ratio would generally be associated
with large cost differences between peak and off-peak
periods; thus, systems that have high ratios can be
expected to be 1likely candidates for time-of-day
differentials. The mean peak-to-base ratio of 23 of
the 30 nonrail systems that have used time-of-day
pricing, and for which data were available, was 2.30
(standard deviation 0.92). On average, more than
twice as many vehicles were being deployed during
peak as off-peak periods when time-of-day fares were
introduced. This figure is higher than the national
average peak-to-base ratio of 2.04 during the late
1970s (when most of the differentials were initiated)
(3). Compared to the average U.S. property, systems
that introduced time-of-day fares generally appeared
to be good candidates in terms of the degree of
peaking.

Description of Fare Programs

The absolute size and type of time-of-day differen-
tial for programs existing as of 1983 are given in
Table 2. Differences between peak and nonpeak adult
cash fares have been as small as $0.05 (in Baltimore
and Washington, D.C.) and as large as $0.35 (in Co-
lumbus, Denver, and Palm Springs). The average dif-
ferential has only been around $0.15. In relative

terms, Columbus currently has the largest differen-
tial--base period fares are 140 percent higher than
midday fares. The average differential is 40 per-
cent, and the most frequently occurring differential
is 25 percent (seven cases). Moreover, in some areas
that have both zonal and time-of-day differentials,
fares between peak and off-peak periods currently
vary by as much as $0.85, in the case of Wilmington, .
and $1.30, in the case of the Washington, D.C.,
Metrobus. Overall, 12 of the 32 systems that have
introduced time-of-day fares have also used distance
pricing.

For almost all systems studied, the time-of-day
differential that was initially set has eroded in
real dollars' terms because of inflation. Only Den-
ver, Burlington, and Cincinnati have increased their
time-of-day differentials since its inception--Den-
ver, from $0.10 to $0.35, Burlington from $0.10 to
$0.15, and cincinnati, from $0.05 to $0.10.

Although most systems rely on cash payment to
collect differentials, several rely solely on passes,
whereas others use combinations of cash, passes, and
ticket prepayment. Seven properties offer off-peak
discounts ranging from 12 to 100 percent to pass-
holders, whereas in four cases !Denver, Minneapolis,
Orange County, and Washington, D.C.), peak surcharges
ranging from $0.25 to $1.55 are tacked onto peak
pass usage. These prepayment provisions are partic-
ularly noteworthy in that off-peak users are re-
ceiving fare incentives comparable to those enjoyed
by rush-hour passholders.

The designated hours of peak and off-peak periods
for systems that have implemented time-of-day pricing
are given in Table 3. Fairly wide time bands have
often been set, particularly among larger transit
properties. In the case of the Washington, D.C.,
Metrobus and Metrorail, the designated morning and
evening peak spans 7 hours. For most other prop-
erties, 6-hr peak periods have been designated;
although there have been five different versions,
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TABLE 1 Chronological Listing: Systems with Time-of-Day Pricing (2,4)

Number
Year Property

Implemented

Number Cumulative
Property Discontinued Total

1977 or Erie (1970) 9
before Allentown (1972)
Boston (1973) (rail)
Denver (1973)
Louisville (1974)
Akron (1974)
Rochester (1975)
Baltimore (1976)
Washington, D.C. (bus) (1975)
(rail) (1976)

1978 Burlington 4
Cincinnati
Spartanburg/Anderson
Walnut Creek

1979 Youngstown 1

1980 Albuquerque 2
Duluth

1981 Chico 8
Columbus
Kansas City
Orange County
Palm Springs
Sacramento
Salt Lake City
St. Louis

19822 Akron (reinstated) 8
Chapel Hill
Binghamton
Kansas City
Minneapolis
Seattle
Tacoma
Wilmington
Youngstown (reinstated)

1983 Wichita 1

Boston (1975) (rail) 1 8

Akron 3 12
Baltimore
Youngstown

Albuquerque 1 19

Duluth 6 21
Kansas City

Palm Springs

Rochester

St. Louis

Walnut Creek

0 22

2A 1-month experiment with time-of-day pricing by San Francisco's BART rail system during the month of February 1982 is not included in

this chronology.

the most common is 6:00 to 9:00 a.m. and 3:0UU0 to
6:00 p.m. Midday discount programs by comparison
generally involve 5- to 6-hr discount periods that
concentrate on lunchtime.

Although a wide time band can increase revenue
yields, it also discourages shifts in ridership be-
tween periods because the number of potential bene-
ficiaries becomes small. On the other hand, too
narrow a band might result in excessive loss of pas-
senger revenue and higher incidences of fare disputes
at time-breaks. Indeed, some of the most vocal pro-
tests against time-of-day fare programs to date have
been about the duration of the designated peak; soma
patrons charge that agencies are only interested in
collecting more money from customers rather than
encouraging shifts. In that most shifts could be
expected to occur from the shoulders instead of the
heart of the peak, transit managers counter that the
cost savings of this redistribution in demand would

be minimal. The original designated peak period was
extended by 1 hr in the case of Orange County and 2
hr in the cases of Denver and Washington for these

reasons.

Rationales for Adopting Time-of-Day Pricing

From extensive one-site and telephone interviews,
information was elicited on why properties introduced
time-of-day fare programs. The most fregquently cited

reason (21 of 31 systems) was to encourage increases
in off-peak ridership through shifting. This was
usually the primary motivation behind off-peak dis-
count programs. The next most frequently cited reason
(11 of 31 systems) was to increase farebox returns,
promoted mainly by areas introducing peak-period
surcharges. Other justifications were to effectuate
cost-based pricing, to minimize ridership losses
(through peak-only price increases), to help the
disadvantaged, and to strengthen downtown areas.
Several site-specific rationales were also cited;
for example, in Minneapolis the regional transit
anthority was practically forced to institute a peak
surcharge because the Minnesota Legislature precluded
the raising of base period fares as a precondition
to the receipt of state operating assistance. Ii
general, all time-of-day programs were the products
of many different stimuli as opposed to any one
factor and usually took their form as a result of
hard political bargaining and compromise.

Interviews also revealed reasons for discontinuing
time-of-day pricing in some areas. In Akron, Balti-
more, Boston, Palm Springs, Rochester, St. Louis,
and Youngstown, excessive revenue losses prompted
the return to flat fares. In Albuquerque, Kansas
City, and Walnut Creek (California), increases in
fare disputes and other implementation problems led
to the abandonment of the differential. Moreover,
there appeared to be an absence of direct bene-
ficiaries of 1lower off-peak fares in many areas,
ostensibly because senior citizens, who often pre-
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TABLE 2 U.S. Time-of-Day Fare Programs in Existence from
1980-).983 by Size of Differential and Type of Fare Change
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TABLE 3 Comparison of Time Period Intervals Among
Transit Properties with Time-of-Day Fares Since 1970

Size of Differential
Between Peak and
Nonpeak Periods ($)

Type of Fare

Transit Property Change® ®

Columbus 0.35 Midday discount
Denver® 0.35 Differential increase
Palm Springs?” © 0.35 Midday discount
Chico 0.25 Peak surcharge
Louisville 0.25 Off-peak discount
Tacoma 0.25 Peak surcharge
Walnut Creek’ 0.25 Peak surcharge
Albuquerque? 0.20 Midday discount
Rochester® 0.20 Midday discount
Minneapolis 0.15 Peak surcharge
Orange County 0,15 Differential increase
Wichita 0.15 Differential increase
Youngstown 0.15 Midday discount
Akron 0.10 Nonmidday surcharge
Allentown 0.10 Off-peak discount
Binghamton 0.10 Peak surcharge
Burlington 0.10 Midday discount
Cincinnati 0.10 Differential increase
Chapel Hill 0.10 Peak surcharge

Erie 0.10 Midday discount
Kansas City® 0.10 Peak surcharge
Sacramento 0.10 Peak surcharge

St. Louis® 0.10 Peak surcharge

Salt Lake City 0.10 Differential increase
Seattle" 3 0.10 Peak surcharge
Wilmington* 0.10 Differential increase
Baltimore® . 0.05 Differential increase
Washington, D.C.! 0.05 Differential increase
Spartanburg/Anderson - Off-peak pass
Duluth® - Peak-restricted pass

A Refers to version of time-of-day pricing in existence or first introduced between 1980-
and 1983, Types of fare change are: differential increase (raising the penk fare higher
than the off-penk): midday discount (lowering fares only during midday hours): non-
midday surcharge (increasing fares only during nonmidday hours): peak surcharge (in-
creasing fares only during peak hours): off-peak discount (lowering fares for all nonpeak
hours, whether morning, midday, or ovening); off-peak pass (discounted pass only for
use during off-peak periods); snd peak-resteicted pass (discounted pass resteicted during
narrow peak time span),

San Francisco's BART experiment with time-of-doy pricing in February 1982 is not In-
cluded, The diffs ial dtoa20p i below the regular fare during
the midday period: the exact amount varied by distance traveled.

cl)erwu'» local differential is $0.35 (50.70 versus $0.35) in the city proper and $0.18
(80.50 versus $0.35) In the city of Boulder.

5 Subsequently discontinued time-of-day pricing.

© For Intercity routes the differential was $0.50 in Palm Springs.

Seattle’s time-of-day fare differential widens to $0.15 for trips between two zones.
g\\'umlnmon's time-of-day fare differential is only £0,10 for travel within any one zone,

but s as large as $0.85 for travel between four zones.

Washi s M i f-day fare differential is only $0.08 within the District, but

is ns lorge us $1.30 for Interjurisdictional trips between outer zones in Maryland and

Virginia,

dominated off-peak patronage, were already receiving
substantial discounts anyway. In general, users were
indifferent to the elimination of off-peak pricing.
This was reflected by the paucity of formal protests
lodged at public hearings.

IMPACTS AND TRENDS ASSOCIATED WITH TIME-OF-DAY
PRICING

Data limitations, stemming from the fact that this
research was conducted "after-the-fact," restricted
the analysis of ridership, financial, and equity
impacts. Nevertheless, the examination of "before"
and "after" data provided a basis for attributing
various trends to time-of-day pricing.

Ridership

Both before-and-after comparisons and econometric
analyses were conducted in examining the ridership
implications of time-of-day pricing (2). The data in

Duration

Transit Property Designated Peak/Off-Peak Hours  (hr)

Properties with Designated Peak Hours

Washington, D.C. 6:00-9:30 a.m., 3:00-6:30 p.m. 7.0
Baltimore® 6:00-9:00 a.m., 3:00-6:00 p.m. 6.0
Cincinnati 6:00-9:00 a.m., 3:00-6:00 p.m. 6.0
Denver 6:00-9:00 a.m., 3:00-6:00 p.m. 6.0
Kansas City® 6:00-9:00 a.m., 3:00-6:00 p.m. 6.0
Orange County 6:00-9:00 a.m., 3:00-6:00 p.m. 6.0
St. Louis? 6:00-9:00 a.m., 3:00-6:00 p.m. 6.0
Seattle 6:00-9:00 a.m., 3:00-6:00 p.m. 6.0
Minneapolis 6:00-9:00 a.m., 3:30-6:30 p.m. 6.0
Binghamton 6:15-9:15 a.m., 3:15-6:15 p.m. 6.0
Chapel Hill 6:30-9:30 a.m., 3:00-6:00 p.m. 6.0
Tacoma 5:00-9:00 a.m., 4:00-6:00 p.m. 6.0
Seattle® 6:00-8:45 a.m., 3:15-6:00 p.m. 5.5
Sacramento 6:30-9:00 a.m., 3:30-6:00 p.m, 5.0
Louisville 6:30-8:30 a.m., 3:30-5:30 p.m. 4.0
Salt Lake City® 6:30-8:30 a.m., 3:30-5:30 p.m. 4.0
Duluth? 7:30-8:00 a.m. 0.5

Properties with Designated Off-Peak Hours

Albuquerque 9:00 a.m.-3:00 p.m. 6.0
Spartanburg/Anderson 9:00 a.m.-3:00 p.m. 6.0
Wilmington 9:00 a.m.-3:00 p.m. 6.0
Burlington 9:15a.m.-3:15 p.m, 6.0
Wichita 9:45 a.m.-3:45 p.m. 6.0
Columbus 9:30 a.m.-3:00 p.m. 5.5
Youngstown 9:30 a.m.-2:30 p.m. 5.0
Allentown 10:00 a.m.-3:00 p.m. 5.0
San Francisco (rail)? 10:00 2.m.-3:00 p.m. 5.0
Rochester® 10:00 2.m.-2:30 p.m. 4.5
Akron 10:00 a.m.-2:00 p.m. 4.0
Erie 10:00 a.m,-2:00 p.m. 4.0
Palm Springs® 10:00 a.m.-2:00 p.m. 4.0
Boston (rail)? 10:00 a.m.-1:00 p.m, 3.0

Note: This comparison of time period intervals among transit properties with
time-of-day fares since 1970 is the latest version of time-of-day pricing for those
properties that revised designated hours,

" Discontinued time.of-duy differential,
Seattle’s actual hour intervals are 6:00 to 9:00 a.m. and 3:30 to 6:00 p.m. for
inbound trips and 6:00 to 8:30 n.m. and 3:00 to 6:00 p.m. far outbound trips.
Hours shown are on average of this range.

cl)e;isnmed peak hour is actually from the first bus in the morning to 8:30 a.m.,
which, for most runs, is from 6:30-8:30 a.m,

Table 4 summarize the measured ridership impacts
grouped in terms of the type of fare program initi-
ated. Most areas that introduced off-peak discounts
experienced significant gains in ridership; the
average increase (from 1 yr before to 1 yr after the
fare change) was about 10 percent. In Burlington,
Columbus, and Erie, riders appeared to have been
more sensitive to fares than is typical for cities
of comparable size; estimated fare elasticities from
the introduction of time-of-day fares were about

TABLE 4 Apparent Impacts of Time-of-Day Pricing on Total
Ridership, Controlling for Average Fare and Level of Service

Little or
Type of Fare Change  Increase Decrease Uncertain
Off-peak or midday Burlington Allentown®  Akron?
discount Columbus® Boston Louisville
Erie
Peak surcharge or Chapel Hill Akron®¢ Denver?
differential increase  Cincinnati® Baltimore Minneapolis
Salt Lake City ~ Wilmington  Orange County”
Sacramento
Tacoma Seattle®

2 Based on ridership model.
l)lnitial implementation October 1972,
cReimplemenlalion February 1981.
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-0.80 to =-0.90. This suggests that the discounts
were more effective in boosting ridership than a
uniform lowering of fares (which produced the same
average fare) would have been.

With peak surcharges and differential increases,
ridership consistently declined an average of about
10 percent in the case of peak surcharges and 15
percent in the case of differential increases. Users
in Baltimore and Wilmington appear to have been most
sensitive to the initiation of a differential in-
crease. Time-series analysis revealed that Cincin-
nati's off-peak users were more than twice as sensi-
tive tu Lhe area's 1960 simultaneous increase in
peak fares (by $0.15) and off-peak fares (by $0.10)
as their peak-period counterparts. Fare elasticities
were estimated to be -0.31 for peak periods and =-0.69
for off-peak periods. Among systems that introduced
peak surcharges, the largest ridership decrease oc-
curred in Sacramento, an area that initiated exten-
sive service cuts at about the same time as the 1981
fare change. Overall, however, the patronage losses
£rom both peak surcharge and differential increase
programs were generally less than what would have
been expected from an across-the-board fare hike
that yielded the same average fares.

Unfortunately, attempts to gauge the degree of
across-period shifting induced by time-of-day pricing
and to compute temporal cross-elasticities were un-
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successful because of data limitations. It bears
repeating that the main impetus behind most prop-
erties introducing time-of-day pricing was to b.ring
about shifts in use from the peak to off-peak hour:s.
The data in Tahle 5, which summarize changes in the
distribution of ridership from before and after the
introduction of fare differentials in 17 areas, does
provide some insight in this regard, however. There
is some evidence that the off-peak share of ridership
rose in about one-half of the areas that introduced
midday or off-peak discounts. Areas with the largest
relative discounts and the longest designated midday
periods appeared to enjoy the greatest increases in
off-peak shares. In Cnlumhus, for example, a $0.35
discount extended over the midday hours of 9:30 a.m.
to 3:00 p.m. was followed by a midday increase in
the share of total ridership from 36 to 44 percent.
In contrast, peak surcharge programs appeared to
have had an imperceptible influence on ridership
distribution. peak ridership generally held
its own in areas introducing peak surcharges; the
one notable exception was Chapel Hill, North Caro-
lina, where the off-peak share increased by almost
40 percent 1 year after the 1982 adoption of a $0.10
peak surcharge. Although these findings fail to dis-
close whether off-peak ridership gains came from the
ranks of former peak period users, there is, nonethe-
less, ample evidence that time-of-day differentials
have at least helped fill up underutilized off-peak
buses.

Mlas =
1NUS,

TABLE 5 Trends in Ridership Distribution Between Peak and Off-Peak Periods Associated with Time-of-Day Pricing

Fare Differential

Lower Fares in Effect

Evidence of Change in Ridership Distribution Between Peak and
Off-Peak

Type of Fare Change Transit Property  (8) (%)
Midday or off-peak Akron 0.05 9
discount
Boston 0.15 60
Burlington 0.25 33
Columbus 0.35 58
Duluth? 2.00 21
Rochester® 0.15 58
San Francisco® 0.10-0.35 20
(BART)
Spartanburg/ b 60
Anderson,
Differential increase Orange County 0.15 20
Wilmington 0.10-0.70¢ 17-42°¢
Peak surcharge Chapel Hill 0.10 20
Minneapolis 0.15 20
Sacramento 0.10 17
Seattle 0.10 17
St. Louis® 0.10 17
Tacoma 0.25 50
Washington 0.05 7
Metrobus

10:00 a.m.-2:00 p.m.

10:00 a.m.-1:00 p.m,

9:00 a.m.-3:00 p.m,

9:30 a.m.-3:00 p.m,

All except 7:30-8:00 a,m.

10:00 a.m.-2:30 p.m.
10:00 2.m.-3:00 p.m.

9:00 2.m.-3:00 p.m.

9:00 a.m.-3:00 p.m.
After 6:00 p.m.
9:00 a.m.-3:00 p.m.

9:30 a.m.-3:00 p.m.
After 6:30 p.m.
9:00 a.m.-3:30 p.m.
After 6:30 p.n,
Betore 6:00 a.m.
9:00 a.m.-3:30 p.m.
After 6:00 p.m.
Baefore 6:00 a.m.
9:00 a.m.-3:00 p.m.
After 6:00 p.m.
Before 6:00 a.m.
9:00 a.m.-3:00 p.m.
After 6:00 p.m.

Before 5:00 a.m,
9:00 a.m.-4:00 p.m,
After 6:00 p.m.

9:30 a.m.-3:00 p.m.
After 6:30 p.m.

One-day, on-board passenger counts before and after adoption of
differential indicate no shift.

Passenger counts indicate percentage of riders during discount
period increased from 12.4 percent the week before the fare
change to an average of 13,3 percent the first 5 weeks after the
change.

88 percent of midday riders surveyed report they plan trips to
take advantage of discount,

Midday ridership from 36 percent of 44 percent of total.

Staff estimates 10 percent shift from peak to midday.

Passenger counts and surveys indicate no shift.

Anecdotal evidence of significant shifts from peak to off-peak.

During 1-month experiment, 37 percent of average weekday pas-
sengers rode during midday as compared with 36 percent in
3-month period before and after experiment.

Off-peak pass sales increased 100 percent over 3-year period
while overall ridership held steady.

Passenger counts indicate an increase in off-peak share of total
ridership from 44 percent to 46 percent,

Passenger counts indicate increase in midday share of total rider-
ship from 28.5 percent to 29.3 percent.

Passenger counts indicate increase in off-peak share of total
ridership from 33 percent to 46 percent.

Responding to ridership surveys, 18 percent of users report they
have shifted usage to off-peak.

Passenger counts indicate ofi-peak share of total ridership was
63.9 percent in year before differential and 55 percent in year
after differential was adopted.

Ridership survey indicates a 4 percent shift of discretionary trips
from peak to base period.

Passenger counts indicate off-peak share of total ridership was
43.3 percent before differential, 43.8 percent when differential
was in effect, and 43.1 percent after differential was
abandoned.

Increase in off-peak share of total ridership from 44.6 percent to
47.5 percent.

Increase in off-peak share of total ridership from 33.3 to 36.8
percent.

aTime~of-day pricing subsequently abandoned.

Discount applies to monthly passes only.
€ Differential depends on number of zone boundaries crossed.

und and sfternoon inhaund Irips
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FIGURE 2 Distribution of percent change in cost recovery rates, by type of time-of-
day differential.
Efficiency efficiently allocating both capital and labor
throughout the day. However, the data in Table 6,

Besides stimulating shifts in ridership, many time-
of-day programs were also initiated with the objec-
tive of upgrading financial and operating per-
formance. Figure 2 shows the superior financial
performance of surcharge programs by comparing
changes in cost recovery rates (passenger revenues
and operating expenses) for 30 properties. In all
cases, off-peak discount programs experienced a de-
cline in the share of expenses recovered from fares;
in seven cases rates fell by more than 10 percent
within 1 yr. By comparison, cost recovery rates
generally increased by 5 to 10 percent for most sys-
tems that introduced either peak surcharge or dif-
ferential fare increases. The range in the percent
change in cost recovery was from -33 percent in the
case of Albuguerque's 1980 $0.20 discount to +62
percent in the case of Orange County's 1981 $0.25

peak and $0.10 off-peak fare increase. Although
numerous other factors have undoubtedly affected
systems' financial performances, it was nonetheless

clear that fiscal improvements have generally ac-
companied peak surcharge programs whereas with off-
peak discounts, cost recovery rates have consistently
declined.

A common argument in favor of time-of-day transit
pricing is that unit costs can be lowered by more

reveal that there were no significant changes in
peak-to-base period ratios of vehicles or employees.
Only in the case of off-peak discount programs did
there tend to be a slight reduction in this ratio.
However, for four larger areas--Minneapolis; Orange
County; Sacramento; and Washington, D.C., the ratio
of peak-to-base buses did decline by more than 7
percent within 1 yr of the introduction of sur-
charges. Based on discussions with local transit of-
ficials in all four communities, time-of-day pricing
appeared to be only one of a number of other effi-
ciency and cost-savings improvements that helped
shave peak-to-base ratios.

Moreover, the sizes of properties' labor forces
were generally found to be unaffected by time-of-day
pricing. By shaving peak services in response to
ridership shifting to the off-peak, it is hoped that
both overhead expenses and workforce size can be
trimmed under time-of-day pricing. Moreover, labor
productivity, as reflected by vehicles and vehicle-
miles per employee, generally declined by about 2
percent among systems using time-of-day pricing,
regardless of the version used. There were notable
variations in these trends, however. In Akron and
Orange County, for example, vehicle miles per em-
ployee increased by more than 10 percent within 1

TABLE 6 Percent Change in Several Efficiency Indicators Following the Introduction of Time-of-Day Pricing by Type of Fare

Change

Average Peak-to-Base
Ratio for the Year

Average Percent Changeb

Peak-to-Base

No. of Time-of-Day Pricing Ratio of Vehicle Miles Vehicle Hours

Systems ~ Was Introduced® Vehicles Employees® per Employee per Employee
Systems that currently have time-of-day pricing 22 209.3 -0.2 +2.6 =2.1 2.8
Surcharge or differential increase 15 197.2 +0.2 +2.3 -2.1 -2.5
Off-peak or midday discount 6 241.2 -1.4 +3.5 -2.1 -3.6
Off-peak pass 1 200.0 0.0 - - -
Systems that abandoned time-of-day fares 6 226.2 - - e =
Surcharge or differential increase 4 274.0 - - - -
Off-peak or midday discount 2 130.5 - - - -
All systems conbined 28 217.0 — - — -

Note: Dash means data not available.

ATwo current surcharge programs and two current discount programs are excluded due to unavailable data. Peak-to-base ratio equals number of peak vehicles divided by num-

ber of off-peak, or base, vehicles times 100.

Each case is weighted the same regardless of property size. Only non-rail systems are analyzed.

cComputed only for 14 surcharge and 4 discount programs; other cases were missing.
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year of adopting time-of-day pricing, whereas the
same indicator dropped by a comparable rate in Tacoma
and Wilmington.

Individual case studies revealed more positive
efficiency impacts of time-of-day pricing. For exam-—
ple, Rochester's transit authority redeployed 10 of
its peak-hour runs to off-peak hours and shaved its
peak fleet following its 1975 lowering of midday
fares. Columbus's bus system also reassigned numerous
driver tours. There, seat occupancy during the midday
increased from 40 to 63 percent, to the point where
load factors are now the highest during the noontime.
Columbus's $0.25 midday fare, coupled with free mid-
day downtown services, has led Lo dn oversubscription
problem, however. Because of excessive noontime
crowding, the incidence of scheduled buses running 3
min late or more increased by 22 percent following
Columbus's initiation of a combined midday discount-
free downtown service.

In terms of other efficiency trends, there was an
average decline in revenue passengers per mile fol-
lowing time-of-day pricing among the systems studied,
although this did vary markedly among properties.
Notably, in Denver and Columbus, two areas that have
the 1largest absolute differentials, this measure
increased by 10 percent 1 yr after time-of-day pric-
ing was introduced.

There is also anecdotal evidence that midday dis-
counts have had positive impacts on downtown retail
activities in several areas. The most impressive
results have been in Columbus where daily ridership
to downtown increased by one-third during the first
month of the city's $0.25 midday discount program.
One year later, sales tax revenues dedicated to the
local transit system increased by $2 million more
than had been expected, effectively reducing Colum-
bus's need for state and federal operating assis-
tance. Local officials attribute the boom in sales
volumes to the multiplier effect of stimulating
downtown business activities through the promotional
fares. Columhns officials proudly note that sales
tax revenues increased 14 percent during the first
month of the fare program, whereas for the same pe-
riod during the previous year they decreased 10 per-
cent. However, any sales tax gains can be expected
to be related to larger regional economic forces.
That is, in the absence of a growing economy, any
increases in downtown business sales would be purely
redistributive--that is, taking away retail transac-
tions from areas not in the central business dis-~
trict. Nonetheless, Columbus is in a financially
more viable position than several years ago (because
of tremendous gains in dedicated tax receipts),
lending some credence to the contention that more
efficient pricing yields important secondary com-
munity benefits.

Equity

This research also included an examination of the
effects of time-of-day pricing on ridership composi-
tion to determine whether fare differentials would
benefit the poor and disadvantaged groups the most
(as evidenced by their increased use). The distribu-
tional effects of time-of-day pricing were found to
be quite modest. This was probably because most
time-of-day fare differentials were so small as to
diffuse impacts among user groups. Among six prop-
erties for which data were available, only in Colum-
bus and Minneapolis did the differential appear to
influence ridership mixes to any noticeable extent.
In Columbus, the share of older, minority, and low-
income users increased overall; however, the propor-
tion of choice riders increased markedly during the
midday. In Minneapolis, some shifting of lower in-
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come, school-aged and captive users to off-peak Pe-
riods was found following the add-on of a 25 percent
peak surcharge.

IMPLEMENTATION AND POLITICAL ISSUES

Making time-of-day pricing work, both logistically
and politically, is a major hurdle to overcome in
the minds of many. Several important strategies that
facilitated the implementation of time-of-day pricing
deserve particular attention.

Fare Collection

Foremost among the successful implementation strat-
egies have been innovative approaches designed for
collecting differential fares. In particular, non-
obtrusive ways have been devised for coping with the
boundary problem; that is, collecting fares at the
changeover point from the off-peak to peak period
and vice versa. Nearly one-third of all properties
collect their differentials on the basis of individ-
ual bus runs or arrival at a major activity center
rather than according to the specific hands on the
clock. Run-based collection virtually eliminates
fare disputes, more closely approximates cost varia-
tions, and provides the flexibility needed to make
differential pricing manageable. In Binghamton,
Columbus, Erie, Orange County, Sacramento, Seattle,
and Wichita, managers claim that user-driver con-
frontations have been substantially reduced because
everyone boarding a bus from the beginning to the
end of a regularly scheduled run pays the same fare
as opposed to the fare changing, for example, midway
along a route. In instances where run-based collec-
tion is used, individual bus schedules have been
shaded or printed in boldface letters to highlight
exactly where, rather than when, fare rates change.

Special signage (e.qg., flip sians and decals) and
pulse scheduling have also been used to facilitate
the differential fare collection process. Moreover,
coinage was chosen in Columbus ($0.25) and Denver
($0.35 token) to reduce change handling in order to
expedite the boarding process during high-volume
midday hours. In addition, in almost every «case
studied, drivers were encouraged to exercise discre-
tion when collecting differentials. Although there
was some indication of fare evasion in several areas
following the introduction of time-of-day pricing;
overall there appeared to be a collective spirit of
cooperation among users and drivers in enforcing the
fare programs.

Reactions to Time-~of-Day Pricing

Another important aspect of implementing time-of-day
pricing is the general receptiveness of different
groups and special interests to fare reform. Numerous
individuals were polled about their reactions as
well as the reactions of others to the fare changes.
In general, most groups appeared fairly indifferent
toward time-of-day pricing. Interviews with transit
managers indicated that board members of more than
three-quarters of all areas were supportive of time-
of-day pricing, considering it a more business-like
practice. In most of these cases, agency staffers
aggressively promoted the idea of time-of-day pricing
through special workshops and other efforts designed
to explain the rationales behind peak and off-peak
differentials. In those areas where board members
were initially skeptical, apprehensions tended to
wane within several months of implementation.

In most areas, drivers have been fairly ambivalent
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toward time-of-day pricing. Interviews with rank-
and-file representatives in a number of areas indi-
cated that the fare programs themselves were far
down the list of priority concerns among drivers.
Most drivers indicated that complaints about fare
collection generally were related more to matters
such as exact payment, multiple passes, and zonal
charges than to the time-of-day differential. Some
found time-of-day pricing to be a simplification of
previous fare practices. No instances were found in
which drivers used the differential program and its
greater likelihood for fare disputes as a bargaining
chip during wage negotiations.

Although there were scattered incidences of user
complaints immediately following the introduction of
peak surcharges in several areas, acceptance gener-
ally came quickly. Aggressive marketing and educa-
tional programs certainly had something to do with
this. However, the fact that differential pricing
was already institutionalized in several areas and
that time-of-day fares were actually simplifications
of earlier fare practices in others also worked in
the transit properties' favor. Moreover, in that the
vast majority of users ended up paying the same fare
regularly, the differential itself became a nonissue.
There were few instances of peak-period customers
complaining about unfair treatment. Apparently, the
adoption of fairly small differentials helped to
assuage potential ill-feelings. A number of transit
managers interviewed volunteered that a small dif-
ferential was consciously chosen initially to gquard
against disenfranchising any one group, though they
had the intention of eventually widening the dif-
ferential. As mentioned earlier, few properties have
actually widened the differential.

Perhaps the most vocal user protests concerned
the specific designation of the peak time bands in-
stead of the fare rates. In Denver; Washington, D.C.;
and several other areas; users openly complained at
public hearings that the designated peak hours were
too long, thus 1limiting their ability to take ad-
vantage of lower fares. Although longer peak hours
enhance revenue returns and perhaps reduce the in-
cidence of fare disputes, the discouragement of
shifting is perceived by many to be a major drawback.
Finally, there were a few instances in which certain
groups of users were intimidated by fare differen-
tials. In Orange County, for example, bus drivers
have reported a high incidence of overpayment during
off-peak periods among non-English-speaking patrons,
primarily southeast Asians and Latinos, who simply
do not understand the differential and are fearful
of being accused of cheating.

Marketing and Other Implementation Factors

The general public receptiveness to time-of-day
pricing was unquestionably due, in large part, to
ambitious marketing and user information programs.
Many systems launched aggressive promotional cam-
paigns using extensive media coverage, newspaper
advertisements, radio announcements, on-vehicle
brochures, educational films, and areawide postering
to inform the public about time-of-day pricing. When
Columbus initiated its $0.25 midday discount program,
for example, an extensive $40,000 promotional effort
and media blitz was undertaken. Moreover, merchants
gave away more than 200,000 free ride coupons and
store prizes as a goodwill gesture during the open-
ing week of the fare program.

A particularly useful marketing ploy adopted by a
number of properties was to sell the fare program to
the public as a discount fare rather than a peak
surcharge, regardless of whether it was or not. Most
off-peak discounts were marketed as bargain and in-
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centive fares, rather than peak and off-peak dif-
ferentials. This tended to cast each program in a
positive light and also avoided any hint of dis-
criminatory pricing between peak and off-peak users.
In the cases of peak surcharge and differential in-
crease programs, the marketing tactic usually chosen
was to emphasize the benefits of off-peak travel
instead of the higher cost of peak-period usage.
These marketing strategies parallel those currently
being used by many oil companies whereby emphasis is
placed on receiving cash discounts rather than any
mention of credit card surcharges.

An investigation of the role of the private sector
in promoting time-of-day pricing revealed that most
of the involvement was limited to business merchants
giving away free bus tokens and promotional prizes
during the first week or more of some programs. The
giveaways were linked to service improvements as
much as the fare programs in most areas, however.
Few instances in which time-of-day pricing was im-
plemented as part of a flextime or staggered work-
hour program were found. In the one case where time-
of-day pricing was introduced specifically in
combination with flextime (Duluth) the demonstration
was discontinued after 1 yr because virtually no
employers participated. In the absence of joint
public and private coordination of work schedules
and fare policies, it is perhaps no great surprise
that the 1level of ridership shifting found was
fairly inconsequential. It is probably the case that
private interests need to believe that there is
something in it for them, such as in the case of
Columbus, if they are to actively promote and support
time-of~day pricing or any other fare innovation.

CONCLUSION

Although it is hoped that some new insights into
time-of-day pricing have emerged from this research,
knowledge regarding possible ridership and financial
effects of such fare reforms remains incomplete. 1In
particular, the ability of time-of-day fares to bring
about significant temporal shifts in ridership re-
mains unclear, even though this was the intended
result of most programs. Data limitations are partly
to blame. But the fact that most of the differentials
implemented to date have been fairly nominal, along
with the absence of a true peak-increase and off-
peak-decrease fare change, have been limiting factors
as well., Moreover, because many differentials have
been eroded by inflation since they ‘were first in-
troduced, the dearth of significant ridership and
performance findings perhaps could have been ex-
pected. It is probably also the case that the wide
time bands chosen by many transit properties to
represent the peak period effectively prevented many
passengers from shifting over to the lower-priced
off-peak periods.

If the effects of a substantial peak and off-peak
fare differential are to be accurately gauged, a
carefully designed and administered demonstration
program needs to be launched. A more controlled ex-
perimental approach using panel groups is essential
if the incidence of ridership shifting induced by
time-of-day pricing is to be measured. Ideally, a
demonstration program involving a combined peak-in-
crease and off-peak-decrease fare change with a large
differential would be designed. In addition, every
effort should be made to enlist the support of the
private sector in coordinating various flextime and
staggered work=hour proyrans with time-of-day
pricing.

This research suggests that both off-peak dis-
counts and peak surcharges, as well as combinations
thereof, can yield positive dividends to a transit
agency as long as they are carefully implemented and
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other reinforcing factors accompany them. Run-based
fare collection appears to be far superior to time-
based approaches. Equally as important, driver-user
confrontations can be avoided with a well-planned,
run—-based collection system. Creative marketing alsc
appears to be an important prerequisite. There ap-
pears to be less public resistance, moreover, when
differentials are marketed as bargain off-peak fares,
without any reference to higher peak-period rates.
This marketing ploy can cast the fare program in a
more positive 1light without alienating transit's
bread-and-butter customers--peak-hour users. It is
also essential that careful attention be paid to the
decoignation of peak and off-peak hours, mindful of
the trade-offs involved. Although lengthy peak pe-
riods usually generate more revenues than narrower
ones, they probably have been major deterrents to
significant ridership shifting as well. Peak-period
time bands need to be seriously reevaluated in some
areas with an eye toward encouraging ridership shift-
ing. Along this same 1line, every effort should be
made to implement time-of-day pricing in conjunction
with flextime programs. Both public and private
interests could materially benefit by doing so.

Of course, there can be no guarantees that if an
agency does a certain number of things, then a suc-
cessful time-of-day fare program will result. Numer-
ous factors, many of which are uncontrollable (e.g.,
changing gasoline prices and regional economic con-
ditions), have varying degrees of influence on the
outcome of any fare reform. But among the factors
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that a transit agency can directly control, run-based
collection, inventive marketing, and the careful
designation of time bands all appear to be important
ingredients of successful time-of-day fare programs.
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ABSTRACT

Distance-based fares for bus transit have been previously shown to be more
equitable than the widely used flat fares. However, with rising transit costs,
an additional source of revenue is often needed. In this paper the possibility
of distance-based fares as a source for this revenue is explored. Express bus
service in Milwaukee, Wisconsin, was used as a case study. Different fares were
proposed for each route based on its length. Alternative methods of implementing
distance-based fares were then proposed., The findings revealed that a small
revenue gain is possible without suffering a ridership loss. Conversely,
slightly lower fares could result in a small ridership increase with no revenue
loss. A 10 percent revenue galn would require a fare increase on the longest
route of 55 to 90 percent for the low and high scenarios. The corresponding
fare change on the shortest route is a 20 percent decrease to a 5 percent in-
crease. A 20 percent revenue gain would require a fare increase of 75 to 170
percent on the longest route and a 5 percent decrease to a 45 percent increase

on the shortest route.

During the 1960s and early 1970s, many transit oper-
ators switched from some form of distance-based
fares to a flat fare. This trend occurred both in
the United States (1) and worldwide (2) for two rea-
sons: (a) to establish low, stabilized fares, and
(b) to ease collection. As more systems adopted a

flat fare structure, a smaller percent of the oper-
ating expenses was paid from passenger revenue. Con-
sequently, increased subsidies from local, federal,
and to a lesser extent, state levels, were required
for this trend to occur.

Statistics indicate that the goal of stabilized





