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ABSTRACT

We scrutinize the reactions of casual users of bikesharing services to fare menu, product pricing, and promotion. We hypothesize that by introduc-
ing value-based pricing into the fare-option mix, revenues can be increased and therefore enhance the economic sustainability of the bikesharing
system. We conducted a controlled experimental survey of 157 current and potential bikeshare users across six cities in the United States. The sur-
vey registered the respondents’ choice of fare options in two groups: one with a binary choice set (control group) and the other with an additional
value-priced choice (experimental group). Evidence points to users’ perception of value in bikeshare fare options would contribute to variations in
revenues for the same ridership levels. Revenue projections and statistical tests showed that the introduction of value-based pricing options could
lead to significant revenue increases. Furthermore, how the fare options are presented to the user would have an impact on users’ reception to the

value-based pricing options in the product mix. The study results could be useful for numerous bikeshare systems in re-examining their product
mixes and how they are presented to the users on websites, mobile apps and kiosk locations.
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1 INTRODUCTION

Like transit fare, the cost of the ridership of a bikeshare trip
plays a significant role in the mode choice behaviour of users
and the system’s economic sustainability. While subsidies are
important, a healthy farebox recovery is the most essential in-
gredient for the economic sustainability of transportation ser-
vices that are operated in the public interest (such as transit and
bikesharing services). To this effect, bikeshare service providers
routinely make changes to pricing structure and fare menus for
all user-types.

When making changes to bikeshare pricing or introducing a
new fare option, it is important to consider users’ perceptions of
the economic value of the new product on its own and in rela-
tion to the prices of other products in the ‘product line’ [1]. Very
few studies addressed the infrastructure and pricing policy im-
plications on general cycling usage [3]. Despite the importance
of pricing to bikeshare patronage, only a limited number of stud-
ies focused on the impact of a well-defined pricing strategy on
revenue and ridership [1,2,5-8].

1.1 Objective

In the marketing parlance, the essential elements of a mar-
keting plan, namely: product, price, place, and promotion
(known as 4Ps of the marketing mix), help develop marketing
strategies and tactics [9]. We theorize that choices of bikeshare
users, like that of consumers of any other commercial product,
are influenced by perception of value and behavioural econom-
ics. In this research, we focus on service options (products),
pricing, and presentation of public bikesharing systems.

We hypothesize that, by introducing value-based pricing op-
tions into the product mix, bikesharing revenues can be in-
creased. We test this hypothesis by conducting a controlled ex-
perimental survey of 157 current and potential bikeshare users
across six cities in the United States. We also examine the pro-
motional aspects of bikeshare fare options by testing the revenue
impacts of user choices when the same product menus are pre-
sented in different formats.

2 MOTIVATION

Bikeshare fare options and subscription plans for casual us-
ers (temporary users with no long-term commitment) and mem-
bers (also known as subscribers) vary from system to system.
They also change over time. The fare options for these two
prominent user types represent the ‘product’ in the 4P-concept
as applied to bikesharing. The market share of ridership and rev-
enue for members and casual users varies across systems. For
example, members account for 72% of ridership and 29% of the
revenue at Capital Bikeshare (CaBi), while casual users account
for only 28% ridership and yet 71% of its revenue [8]. Similarly,
the revenue split between members and casual users for Citi
Bike (NY) is 32.3% and 67.7% [10].

Consumer behaviour in transportation mode-choice was first
modelled in the early 1970s [11,12]. Though consumer-pricing
research shows that product(s) and pricing mix is an essential
determinant of customer patronage and revenues, consumer-ori-
ented research in pricing bikesharing services is rare. A non-sci-
entific polling of three bikeshare providers in the USA indicated
that decisions related to bikeshare product lines and pricing are
often arbitrary, have minimal or no scientific basis, and based
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on local political considerations. At the time of conducting this
research, scooter-sharing is in the nascent stages of deployment
and its impact on bikesharing was not considered.

For this research, we define value-based pricing as the strate-
gic process of pricing a product or service that offers economic
value to consumers. The value may be absolute or relative to
other products in the choice set, and it may be real or perceived.
Because it considers the customer perspective, value-based pric-
ing increases the likelihood of maximizing revenues from the
same set of customers simply by altering their product-selection
from the given product mix [13].

Table 1 presents bikeshare product lines and their prices
(fare options) at the seven largest bikeshare systems in the
United States. The websites of all these systems emphasize that
the annual membership is the “best value” option for users.
However, only two systems offer a 3-day pass (valid for 36-
hours after purchase), and the monthly pass option is not availa-
ble at two of the systems. Although casual users account for a
significant share of revenues [2,8], none of these systems appear
to be emphasizing a “best value” option for casual users.

These observations led us to asking the following questions:

1. Does the product-mix itself have an impact on which op-
tion bikeshare consumers (especially casual users) choose
and, therefore, on system-wide revenues?

If product-mix has an impact, what would be a value-
based pricing strategy and the optimal product mix for
bikeshare services?

Kaviti et al. partially addressed these issues in their study on
the impact of the launch of a single trip fare (STF) product for
$2/trip on the revenue and ridership of CaBi at the jurisdiction
level in the metro Washington DC area [5]. The study showed a
significant increase in casual user ridership after the introduc-
tion of STF. In an analysis conducted at individual station-level,
Venigalla et al. observed that the introduction of STF led to a
significant increase in casual user ridership, coupled with a posi-
tive growth rate; and a significant decrease in revenue per ride
with a negative growth rate [1]. The research presented in this
paper builds on the studies by Kaviti et al. [5] and Venigalla et
al. [1].

REACTIONS TO VALUE-BASED PRICING

A notable gap exists in literature with respect to under-
standing user behaviour towards bikeshare product pricing. Lit-
erature in consumer product pricing presents numerous exam-
ples of how to expose the relative value through such behav-
ioural economics considerations as decoy pricing [22-24],
value-based pricing, and menu-engineering [25,26]. For exam-
ple, restaurants design their wine menu based on a widely
known discovery that the second lowest-priced wine is usually
the best seller on the wine list [27]. Ariely illustrated that by in-
troducing a decoy option within the product mix might increase
revenues [28]. Ariely’s experiment (Table 2) divided the sub-
scription options for The Economist magazine into two choice
sets (ACS1 & ACS2). Two separate groups of 100 students at
Massachusetts Institution of Technology were asked to select a
subscription from one of the choice sets given to them.

As the results of the Ariely’s experiment indicate, the hypo-
thetical revenue from ACS2 is 43% higher than that of ACS1. In
this experiment, the mere introduction of a decoy in ACS2 has
unlocked the value in one of the two other options. Thus, it is
conceivable that a carefully designed choice-set of fares will in-
fluence the behaviour and choices of bikeshare consumers to-
wards increasing the revenues. We tested two versions of a con-
trolled survey that is similar to Ariely’s experiment. Both ver-
sions had the same questions on user demographics (gender and
income), prior experience with bikeshare, and willingness to pay
for a regular subscription in both versions. However, the choice-
set (CS) of fare options is different for both versions.

To assess users’ perception of the relative value of fare op,
the following question and the associated information were in-
cluded in the survey form as the lead to a choice set (CS).

If bikeshare is/were available in the city where you work
OR in the city you are visiting for sightseeing for a weekend,
which fare option would you choose? Assume you can pretty
much go wherever you want using bikeshare, and the weather is
not an issue. Also, there will be a usage fee for usage above 30
min.

3

Table 1 Product lines and prices at the seven largest bikeshare systems in the USA

For Casual Users

Subscription Membership

I Single Trip Fare 24-hour pass 3-day pass 30-day pass 365-day pass
Public Bikeshare System (STF) (Daily Pass) (Multiday Pass)  (Monthly Pass) (Annual Pass)
CitiBikel* (New York, NY) $3.00 $12.00 $24.00 NA $169.00
Divvy* (Chicago, IL) $3.00 $15.00 NA NA $99.00
Capital Bikeshare*, CaBi (Washington, DC) $2.00 $8.00 $17.00 $28.00 $85.00
Metro (Los Angeles, CA) $1.75 $5.00 NA $17.00 $150.00
Blue Bikes?* (Boston, MA) $2.50 $10.00 NA $20.00 $99.00
Nice Ride* (Minneapolis, MN) $2.00 $6.00 NA NA $75.00
Bay Wheels®* (San Francisco, CA) $2.00 NA NA $15.00 $149.00

1 Operates in New York City and Jersey City, NJ. The largest Bikeshare provider in the USA

2 Previously known as Hubway. Rebranded as Blue Bikes in March 2018

3 Previously known as Go Bike (by Ford) and rebranded in June 2019 as Bay Wheels
* Operated by Lyft or its subsidiary company Motivate for the bikeshare provider in the city/region

(Source: Bay Wheels [15]; Blue Bikes [16]; Capital Bikeshare [17]; Citi Bike [18]; Divvy [19]; Metro Bikeshare [20]; and Nice Ride [21])

-
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Table 2 Ariely’s experiment on decoy pricing for subscription to The Economist magazine

Survey responses

Subscription _ Annual
Option Description Price
ACS1 ACS2
1 Wehb only subscription to economist.com $59 68 16
2" Print only subscription to “The Economist” $125 Not given 0
3 Subscription to printed copy of “The Economist” + web subscription to economist.com $125 32 84
“Decoy option Total revenue X (Price x Responses)  $8,012 $11,444

(Source: Ariely [28])

The list of fare options presented in the choice sets is de-
scribed in the survey forms as follows:

1. Abunch of single-trips, each 30-min trip costing $2

2. 24-hour pass for an unlimited number of 30-min trips,
costing $8

3. 3-day pass for an unlimited number of 30-min trips,
costing $17

Version 1 (CS-1) displays only fare options 1 and 2. In the
real world, it replicates the choice sets (not the prices) that are
currently available for riders at Divvy, Metro, Blue Bikes, and
Nice Ride systems (Table 1). Version 2 (CS-2), which displays
all three options, replicates the choice sets available at CaBi and
Citi Bike.

Both versions of the survey were randomly and evenly dis-
tributed to the attendees during a lecture series on bikeshare
pricing at six different universities across USA (Table 3). Even
distribution of respondents between the two choice sets would
ensure equal allocation of total ridership between the sets. The
respondents (n=157) included full- and part-time students, fac-
ulty, staff, and other seminar attendees at the six universities.
When taking the survey, the respondents did not know that two
versions of the questionnaire exist. Analysis (y? test results) pre-
sented in Table 3 show that the respondent choices are inde-
pendent of their gender, income, prior bikeshare experience, or
location.

For estimating revenues using the survey data, we assumed
that a typical casual user makes an upfront decision to accom-
modate his/her travel needs with only one of the fare options
available, with a limit of three or fewer trips. The reasoning for
limiting the number of single trips (ST) purchases to three is that
purchasing a 24-hour pass for $8 for unlimited rides per day
would make more economic sense than purchasing four or more
single trips at $2 each. Whichever may be the fare option pur-
chased, some casual users might only use bikeshare once (one
single trip, or OST), while others may take dual single trips
(DST) or triple single trip rides (TST). Table 4 illustrates nor-
malized revenues for the DST scenario.

Revenue estimates were made for three extreme cases in
which every STF buyer would make either only one, two or
three trips (i.e., 100% of STF trips would be either OST, DST or
TST). Figure 1 illustrates revenue estimates for OST and TST
(calculations are shown in Table 4 for DST). For each of the
three scenarios and at each location, revenue estimates for the

choice set with the 3-day pass option (CS-2) are significantly
higher (a = 5%) than estimates for CS-1. The observed increase
in estimated revenues ranges from 25% to 84%. The 95% confi-
dence interval band for normalized revenues narrows and con-
verges towards the estimated mean as the number of single trips
increases from one to three (Figure 2).

These observations imply that the value-based pricing strat-
egy for bikeshare pricing has a consistently positive impact on
revenues, an impact that is comparable to that of decoy pricing.
While decoy pricing may be perceived as ‘deceptive marketing’
or even ‘profiteering,” value-based pricing has the potential to
be well received by bikeshare users.

4 PRESENTATION OF FARE OPTIONS

The casual bikeshare users in the United States typically re-
ceive information on the product mix through websites, kiosks,
and mobile apps. For the presentation aspect (the fourth P in 4Ps
of the marketing mix), we hypothesized that, just as the compo-
sition of the product mix affects revenues, presentation of fare
options at various points of sale may also impact revenues.

To test this hypothesis, two fictional web designs were de-
veloped. The first design mimics actual fare-selection screens on
websites of Capital Bikeshare and Citibike. This design requires
the user to navigate to a second page to discover a value-priced
option. The second design displays all three casual fare options
on the same page (Figure 3).

In a short 30-second survey, potential casual users at four
different venues were asked to choose a fare from the two de-
signs. To avoid any sample size bias, an attempt was made to
distribute the sample evenly between two designs. As the results
in Table 5 indicate, user selection of fare option between the
two designs is independent of the location of the survey but de-
pendent on the presentation of choices.

The results of this experiment (n = 73) at four different loca-
tions indicated estimated revenues with Design 2 are 13% to
149% higher than the estimates for Design 2. On an aggregate
basis, the revenue increase with Design 2 is 43% over Design 1.
Chi-Square test indicates that the consistent increase in revenues
for Design 2 are independent of location of the survey.

=y
=
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Table 3 Summary statistics of user choices of bikeshare fare options

Fare Choice Set 1

Fare Choice Set 2

Class Variables

DP? STF®  Total ya p DP? 3DP° STF®  Total ya p
Female 12 6 18 8 2 7 17
Gender Male 28 34 62 1721 0.181 o4 15 21 60 1.348  0.509
<$35k 34 35 69 21 11 23 55
Income ~$35K 6 5 1 0 1 1 6 5 29 2.479 0.289
Prior No 30 29 59 26 12 23 61
user? Yes 10 11 21 v ! 6 5 5 16 02kl iU
UA! 13 11 24 10 5 10 25
UNCC? 11 10 21 6 5 7 18
Sample  Clemson® 2 3 5 2 1 4 7
Location GMU* 5 10 15 4.224 0518 6 4 3 13 6.103  0.806
Memphis® 6 2 8 5 1 1 7
TCNJS 3 4 7 3 1 3 7
Overall Sample Total 40 40 80 32 17 28 77

University of Alabama at Tuscaloosa; 2University of North Carolina at Charlotte; Clemson University; “George Mason University; SUniver-

sity of Memphis; 6The College of New Jersey

"DP: 24-Hour or Day Pass ($8); 8 STF: Single Trip ($2); °3DP: 3-Day Pass ($17)

Interpretation example: At a significance level (o) = 0.05, the p-value of 0.181 indicates that the user choice of fare option is independent of the

gender of the respondent

Conclusion: Gender, income, prior usage, and location of the sample have no significant influence on the respondent choices

Table 4 Estimated revenues from 100 casual users with each single-trip buyer making dual single trips (DST)

Fare Choice Set 1

Fare Choice Set 2

Location and - . Percent_
Aggregate Statistics Slpgle 3-day Slpgle Increase with
24-hour trips 24-hour pass trips CSs-2

pass ($8) ($2/trip) Total  pass ($8) ($17) ($2/trip) Total
University of Alabama $433 $183 $616° $320 $340 $160 $820 33.0%
UNC Charlotte $419 $191 $610 $267 $472 $156 $894 46.7%
Clemson University $320 $240 $560 $229 $243 $229 $700 25.0%
George Mason University $267 $267 $533 $369 $523 $92 $985 84.6%
University of Memphis $600 $100 $700 $571 $243 $57 $871 24.5%
The College of New Jersey $343 $229 $571 $343 $243 $171 $757 32.5%
Totals at all locations $400 $200 $600 $332 $ 375 $145 $853 42.2%
Mean $397 $202 $599 $350 $344 $144 $838 40.0%

SE $117 $59 $59 $120 $126 $61 $102
Lower 95% CI $274 $140 $537 $224 $212 $80 $731 36.2%
Upper 95% ClI $520 $263 $660 $476 $476 $208 $945 43.1%

This illustration assumes all users opting for single trips would purchase two single trips at $2 each. Confidence intervals as based on the t-

distribution assumption for the sample.

2 Example calculation: Of the 24 respondents of choice set 1 at University of Alabama, 13 and 11 opted for 24-hr pass and single-trip, respec-
tively. Thus, for this case revenue for 100 users when choosing from CS-1 would be: 100 x [(13 + 24) x $8 per pass + (11+24) x $2 per

trip x 2 trips by each user] = $433 + $183 = $616

5 CONCLUSIONS AND DISCUSSION

The research shows that, for a given ridership level, changes
to fare options could result in significant variations in revenues.
The changes are attributable to bikeshare users’ perception of
value among available fare options. Statistically significant rev-
enue increases are feasible with a fare-choice set containing an
additional value-priced option when compared to a binary
choice set.
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Though the range of projected revenue increases attributable
to value-pricing is rather wide (25%-84%), the experiment un-
derscores the point that the mere introduction of a value-based
pricing option may have a consistently positive and statistically
significant impact on revenue. Similarly, the second experiment
on presentation of fare options to users demonstrates that the
user’s choice is influenced by the presentation of product menu
at points of sale, such as websites, kiosks, and mobile apps.
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trip fares purchased by users
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Figure 3 Alternative designs for the web-based presentation of value-
based options to users

Table 5 User selection of fare options for two alternate designs

Design 1 Design 2 Change in
Location Fare Rev. with
n % n % Design 2
Total 7 100% 6 100%
NS 0 0% 0 0%
1 STF 3 43% 2 33%
’ DP 1 14% 1 17%
3DP 3 43% 3 50%
Rev. $928 $1,050 13%
Total 14 % 11 100%
NS 1 7% 4 36%
5 STF 8 57% 3 27%
’ DP 4 29% 1 9%
3DP 1 7% 3 27%
Rev. $464 $591 27%
Total 9 100% 11 100%
NS 0 0% 0 0%
3 STF 5 71% 4 67%
: DP 3 43% 2 33%
3DP 1 14% 5 83%
Rev. $729 $1,817 149%
n 6 9
NS 0 0% 2 22%
4 STF 3 50% 3 33%
' DP 3 50% 0 0%
3DP 0 0% 4 44%
Rev. $500 $822 64%
n 36 37
NS 1 3% 6 16%
Al STF 19 53% 12 32%
DP 11 31% 4 11%
3DP 5 14% 15 41%
Rev. $586 $841 43%

n: Sample size

NS: No Selection

STF: Single Trip ($2)

DP: 24-Hour Pass ($8)
MDP: 3-Day Pass ($17)
Rev.: Revenue/100 Riders

Survey Locations

1. TRB Annual Meeting, Washington DC
2. University of California, Irvine, CA

3. George Mason University (GMU-1)

4. George Mason University (GMU-2)

bf Mason Publishing
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5.1 Key Takeaway

The key takeaway from this research is that a scientific
method that leverages the concepts of consumer pricing research
and behavioural economics to set bikeshare pricing could signif-
icantly increase revenues from casual users of bikeshare.
Changes to fare products can be tested with a simple survey of
carefully sampled potential users using the methods described in
this paper. That is, bikeshare systems across the world could
use the methodology and/or results of this study in strategizing
and redesigning product-mix; product-testing and then present-
ing various price options for bikeshare users. For example, five
of the seven largest bikeshare systems in the USA (Table 1)
could potentially increase revenues from their casual users by
simply introducing a multi-day pass.

It should be noted that the conclusions of this research are
subject to a few limitations. The respondents in the sample are
not from diverse population groups. The research found that in-
come has no impact on users’ choice, which is akin to stated
preference. However, income influence may have been absent in
the responses as they were based on a hypothetical situation
which does not actually involve spending money (i.e., a stated
preference instead of a revealed choice). Though the research
only shows promise of improving economic sustainability
through increased revenues, more work is needed in this regard
for establishing the suitable set of pricing options for a given
bikesharing service.
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