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INTRODUCTION 

Public bikesharing improves urban mobility, solves the first mile/last mile problem and acts as a 

substitute for public transit in denser cities (1). For analyzing bikeshare demand and to get a sense of who 

will use it and at what scale, the Institute for Transport Development and Policy recommends creating 

profiles of current and potential bikeshare users (2). In this context, bikeshare user surveys play an 

important role in bikeshare policy-making, planning and operations. The National Association of City 

Transportation Officials (NACTO) even provides various bikeshare intercept survey templates to analyze 

travel behavior of the riders, barriers to using bikeshare, demographics, economic impacts, pricing, and 

perceptions of bikeshare (3). In broader terms, these user surveys would provide critical input to help 

fine-tune the system to maximize operational efficiencies, usage and financial returns, enhance 

environmental stewardship and societal benefits.  

The two most prominent types of bikeshare users are casual users and registered members (or 

simply members). Many bikeshare providers routinely conduct surveys to understand their members and 

study their travel behavior and preferences. This is possible due to the availability of email addresses and 

contact information of registered members. For example, Capital Bikeshare (CaBi), the public 

bikesharing system in the Washington DC metro region, conducts biennial survey of registered members. 

But, they do not include casual users. Therefore, the demographic information, travel behavior, and 

preferences of casual users of CaBi remained largely unknown (4, 5). The lack of information on casual 

users is not a unique phenomenon to CaBi. To date, there were only two studies conducted so far in North 

America that collected information on casual users: the first study was by Buehler (6) in the Washington, 

DC area and the second was by Shaheen, Christensen and Viegas de Lima (7) in San Francisco Bay area. 

Additionally, though numerous user survey-based studies have examined motivations and barriers to 

using bikeshare system, socio-economic and demographic characteristics of bikeshare members, and the 

impact of bikeshare on automobile usage etc., similar information on casual users is sporadic (8). 

Furthermore, literature search comes up nearly empty on studies related to pricing preferences of the 

bikeshare users (9,10, 11, 12).  

The primary goal of this research, therefore, is to help fill the knowledge gap on relative profiles 

and preferences of both types of bikeshare users via an intercept survey. As its first objective, this study 

aims at providing detailed insights on users of the CaBi by portraying similarities and differences between 

casual users and members. Secondly, the study examines the pricing preferences of both casual users and 

members of the CaBi system. 

METHODOLOGY 

The objectives of the study are met by conducting an intercept survey of CaBi system users – both casual 

users and members and analyzing that survey data.  To distinguish prior CaBi member surveys from the 

current survey, in this research paper the current intercept survey is referred to as the ‘2017 User Survey’ 

and the earlier surveys are referred to as ‘Member Survey’ for the given year. The study methodology 

includes the following sequential steps: 

1. Design, plan and execute a user survey to elicit responses on the demographics, travel

behavior and preferences of casual users as well as registered members

2. Verify and validate the current survey data with established data sources

3. Model survey data using logistic regression methods to draw inferences on the profiles

and preferences of casual users and members

FINDINGS 

Goodness of Fit Tests 
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In order to establish the validity of current survey sample for use in various policy, planning, and 

operational analyses, responses by CaBi members for identical questions in the 2017 CaBi User Survey 

and the 2016 CaBi Member Survey were compared and contrasted using Pearson’s chi-squared (χ 2) tests. 

The results of these goodness-of-fit tests and interpretation of statistics are shown in Table 1 (a). These 

tests showed that none of the responses in the 2017 User Survey to seven identical questions in the 2016 

Member Survey showed a significant difference in the two samples. Furthermore, the comparison 

analysis indicated that based on the responses to identical questions, the two-member surveys ranged 

from ‘not dissimilar’ (for gender) to ‘almost identical’ (for income). Thus, the major takeaway from Table 

1 (a) is that the member distribution in the 2017 User Survey (n = 317) is similar or identical to the 

member distribution in the 2016 Member Survey (n = 5,498). By extension, the 2017 User Survey 

(current survey) sample is a good representation of the CaBi member population. Given that the 2017 

User Survey also contains responses from casual users (n = 305), it may also be surmised that the 2017 

User Survey sample includes a fair and accurate approximation of CaBi’s casual user population. Table 1 

(b) presents the results of this analysis for several different questions on the survey and the responses to 

those questions given by casual users and members.  
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TABLE 1(a) Goodness of Fit Tests 

  2016 

Member 

Survey (%), 

(n = 5,498) 

2017 User 

Survey- 

[Registered 

Members 

Only] (%); 

(n = 317) 

χ2 p-value 

Inference(s) based on p-value 

Gender 1.728 0.189 

Male 58 67 The two samples may be regarded as not 

different  Female 42 33 

Age 1.096 0.778 

under 35 51 55 The two samples are very similar in terms of 

age distribution. 35-44 23 24 

45-54 15 14 

54 and over 11 7 

Ethnicity 1.781 0.619 

White 80 77 Ethnic composition of registered members is 

similar for both samples.  Asian 7 6 

Hispanic 7 5 

African-American 4 8 

Income (Census category, group #, $ range) 1.767 0.940 

Low 1 <35,000 6 10 High p-value indicates income distributions 

of registered members in both samples are 

almost identical. 
Medium 

income 

2 $35,000 - $49,999 9 7 

3 $50,000 - $74,999 18 17 

4 $75,000 - $99,999 15 16 

High 

income 

5 $100,000 - $149,999 22 21 

6 $150,000 - $199,999 13 15 

7 $200,000 or more 17 14 

Motivators (multiple responses allowed) 7.914 0.637 

Get around more easily, faster 89 85 Factors that motivated the members for 

using bikeshare in both samples are similar. Like to bike, fun way to travel 69 70 

Save money on transportation 53 59 

Exercise, fitness 56 59 

Access to other form of transportation 54 40 

Concern about environment 36 39 

New travel option/one-way travel 

option 
57 36 

Access to another bike/backup bike 30 29 

Health concern 12 16 

Employer benefit 12 11 

Discounted or free membership 14 10 

Top trip types or trip purpose (Multiple responses permitted) 2.260 0.812 

Work or School 70 82 Top trip types for which the members used 

bikeshare in both samples are very similar. Personal appointment 42 40 

Social 55 55 

Restaurant 33 27 

Exercise 22 21 

Shopping  40 33 

Alternative mode of transportation to bikeshare 1.570 0.814 

Walk 39 31 Alternative mode of transportation used by 

members if CaBi is not available in both 

samples is almost identical. 
Metrorail 21 22 

Uber, Lyft or taxi 16 17 

Bus 14 16 
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2016 

Member 

Survey (%), 

(n = 5,498) 

2017 User 

Survey- 

[Registered 

Members 

Only] (%); 

(n = 317) 

χ2 p-value 

Inference(s) based on p-value 

Personal bike or vehicle 8 11 

Mode of transportation to CaBi station 0.320 0.572 

Walk 89 84 Mode of transportation used by members to 

pick up CaBi bikes in both samples is 

similar. Metrorail 8 10 

p-value ranges used in drawing above inferences 

0 ≤ p ≤ 0.05 two survey samples are different 

0.05 < p ≤ 0.20 two samples cannot not be different 

0.20 < p ≤ 0.50 two samples are comparable 

0.50 < p ≤ 0.65 two samples are similar 

0.65 < p ≤ 0.80 two samples are very similar 

0.80 < p ≤ 0.90 two samples are nearly identical 

0.90 < p ≤ 1.00 two samples are identical 

TABLE 1(b) Similarities and Differences Between Casual Users and Members 

User type (2017 User 

Survey) 
χ 2 p-value 

Registered 

Members (%) 

(n = 317) 

Casual 

users (%) 

(n = 305) 

Observation(s) / inference(s) based on p-

values 

Gender 5.29 0.021 

Male 67 51 Members are predominantly male and 

casual users are evenly split between 

gender groups. Female 33 49 

Age 2.92 0.405 

Under 35 55 61 No significant difference in age between 

the casual users and members 35-44 24 15 

45-54 14 14 

54 and over 7 10 

Ethnicity 7.44 0.059 

White 77 59 Fairly strong evidence of significant 

differences in ethnicity between casual 

users and members. A larger proportion of 

casual users are of Asian, Hispanic or 

African-American groups than members. 

Asian 6 12 

Hispanic 5 12 

African-American 8 10 

Income 8.42 0.015 

Low: <35,000 10 24 The income profiles of casual users and 

members is significantly different. Larger 

portion of casual users fall under low-

income (<$35,000) category. 

Medium: $35,000 - $100,000 40 41 

High: >$100,000 50 35 

Frequency of cycling (in past month) 89.13 0.000 

1-5 trips 19 85 Casual users make significantly fewer 

number of trips than members. A majority 

of the members (58%) make more than 10 

trips per week. 

6-10 trips 23 8 

>10 trips 58 7 

Motivators (multiple answers allowed) 22.75 0.004 

Get around more easily, 

faster 
85 74 
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TABLE 1(b) Similarities and Differences Between Casual Users and Members 

 
User type (2017 User 

Survey) 
χ 2 p-value 

Registered 

Members (%) 

(n = 317) 

Casual 

users (%) 

(n = 305) 

Observation(s) / inference(s) based on p-

values 

Like to bike, fun way to 

travel 
70 54 

The motivations for using bikeshare are 

significantly different between casual users 

and members. 

Save money on transportation 59 33 

Exercise, fitness 59 37 

Access to other form of 

transportation 
40 11 

Concern about environment 39 17 

New travel option/one-way 

travel option 
36 12 

Access to another 

bike/backup bike 
29 7 

Health concern 16 11 

Top trip types (multiple answers allowed) 79.58 0.000 

Work or School 82 30 Casual users use bikeshare for different 

trip purposes than members. Personal appointment 40 15 

Social/ entertainment/ visiting 55 46 

Restaurant, meal 27 14 

Exercise, recreation 21 36 

Shopping or errands 33 14 

Touring / sightseeing 10 57 

Alternative mode of transportation 10.02 0.040 

Walk 31 50 Alternative modes of travel to the 

bikesharing trips taken by casual users and 

members are different. A majority of 

casual users would have walked. Members 

would have used five different modes with 

double-digit patronage. 

Metrorail 22 15 

Uber, Lyft or taxi 17 18 

Bus 16 9 

Personal bike or vehicle 11 5 

Mode of transportation to CaBi station 4.61 0.099 

Walk 84 78 Modes of transportation to bikeshare 

stations are similar for both casual users 

and members. 
Metrorail 10 7 

Others 6 15 

Mobile App Usage 9.66 0.022 

Yes. I use Mobile App 37 21 Members use mobile app a lot more than 

casual users. No. I am aware of the app but 

won't use it. 
29 25 

No. I am NOT aware of the 

app but will check it out. 
21 37 

No. I am NOT aware of the 

app and have no plan to 

check it out. 

13 17 

Effect of mobile app on CaBi usage 5.35 0.069 

I am likely to use Bikeshare a 

lot more 
13 23 

Majority of the members and casual 

users feel that mobile app does not affect 

their bikeshare usage. I am likely to use it somewhat 

more 
11 16 

It does not affect my usage 76 61 

Preferred Duration of Trip Before Re-Docking 28.43 0.00 
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TABLE 1(b) Similarities and Differences Between Casual Users and Members 

User type (2017 User 

Survey) 
χ 2 p-value 

Registered 

Members (%) 

(n = 317) 

Casual 

users (%) 

(n = 305) 

Observation(s) / inference(s) based on p-

values 

30 min 47 21 Members prefer shorter durations for trips. 

A plurality (36%) of casual users prefers a 

60-min duration for the trip before user fee 

is assessed. 

40 min 37 29 

60 min 16 36 

90 min 0 14 

Service Sensitivity 6.25 0.044 

A lot more important 51 39 Sensitivity on service is different between 

casual users and members. Somewhat more important 31 26 

Equally important 16 30 

Residency 84.48 0.000 

D.C. Area resident 96 34 Members are predominantly residents of 

the DC area, nearly 2/3rd of casual users 

are not residents of the DC area Not from DC Area / Visitor 4 66 

All statistically significant (p<0.05) values are emphasized in bold. 

Pricing Preferences 

In addition to the basic demographic and other characteristics of users, the survey also captures the 

preferred bikeshare pricing options and pricing models of the CaBi users. Annual members represented 

49% of the survey sample followed by Single-trip fare and 24-hour pass of about 25% and 16% 

respectively. Combined total of casual users (49%) is slightly less than the 51% representation by 

registered members in the survey data.  

Preferred Bikeshare Pricing Options 

Survey respondents were asked to choose all the pricing options they would prefer to be available 

irrespective of the pricing option they were using at the time of survey. As can be seen in Figure 1 (a), 

single trip fare and annual membership-paid once pricing options were chosen by 22% and 19%, 

respectively.  About 15% and 12% of the survey respondents expressed preference to have the option of 

purchasing 24-hour pass and 3-day pass to be available, respectively.  

Preferred Pricing Models 

When the respondents were asked to choose the pricing model that best suits them, a plurality (38%) of 

the respondents chose a combination of Single-trip, 24-hour pass, and annual membership with monthly 

installments as the favorable pricing option (Option 1). About 22% of the respondents chose bulk single 

trip passes with discount and expiry date, 24-hour pass, and annual membership with monthly 

installments (Option-3). A question about bulk single trip passes was added as an option though it is not 

presently available in the CaBi system. The survey analysis showed slightly less than a quarter are 

interested in having bulk single trip passes as an added option. Preferred pricing models of the bikeshare 

users is illustrated in Figure 1 (b). 
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(a) Preferred Bikeshare Pricing Options 

 

 

(b) Preferred Pricing Models 

FIGURE 1 Pricing Preferences of Bikeshare Users 

 

 

Logistic Regression and Odds Ratio Analyses   

A logistic regression model estimates the log-odds of the probability of an event that is explained by a 

linear combination of one or more independent variables, which may be interval, ratio, ordinal or nominal 

variables. For this study, logistic regression analyses were conducted to model the following: 

1. Significant differences in demographics and other dissimilarities between the registered 

members and casual users  

2. Fare-product preference of casual users between single-trip fare and 24-hour pass 
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Option-1: a) Single Trip; b) 24-hour pass; c) Annual membership

Option-2: a) Single Trip; b) Monthly membership; c) Annual membership

Option-3: a) Bulk single trip passes with discount; b) 24-hour pass; c) Annual membership

Option-4: a) 24- hour pass; b) Monthly membership; c) Annual membership
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Model 1: Formative Model for User Type 

Model 1 is developed to identify the determinants of user type (Y =1 for members and Y = 0 for casual 

users) within the set of seven explicatory variables. The parameter estimates of Model 1, along with brief 

statements of inference are shown in Table 2 (a).  

Model 2: Casual User Fare Product Choice Model 

The single-trip fare (STF) and 24-hour pass constituted 25% and 16% of the total survey sample. Model-2 

is developed to determine the influence of explanatory variables in the choice between single-trip fare (Y 

= 1) and 24-hour pass (Y = 0). Other casual fare products were ignored in the model due to their low 

sample size (day key pass, 3-day pass constituted of less than 5% of the survey sample). The model 

parameters are shown in Table 2 (b).  

TABLE 2 Regression Results 

 

(a) Formative Model for User Type (Model 1)  
Fare option Odds Ratio 

(OR) 

Std. Err. z p>|z| Inference 

Constant 0.012 0.010 -5.36 0   

Trips, T 1.177 0.028 6.77 0.00 Members make more bike trips than 

casual users. A typical member is likely 

to take 18% more trips than a casual 

user.  

Gender, G 1.006 0.305 -0.02 0.98 No significant difference. i.e. gender is 

not a determinant of user type 

Race, C 2.362 0.811 2.50 0.01 Members are nearly 2 times more 

likely to be of White ethnicity than 

other races.  

Age, A 1.017 0.015 1.15 0.25 No significant difference 

Income, I 2.352 1.186 1.70 0.09 At α=10%, members are 2.4 times 

more likely to be in higher income 

groups than casual users. 

Service sensitivity, S 0.703 0.107 -2.31 0.02 Members are less price sensitive 

compared to casual users (as indicated 

by odds ratio that is less than parity). 

Residency, R 19.359 7.226 7.94 0.00 Members are 19 times more likely to be 

D.C. area resident than non-resident. 

Values of Y and Xi  

Y (binary): 1 Member; 0 is casual user 

T (interval): Number of trips in the prior month 

G (binary): 1 is male, 0 is female 

C (binary): 1 is White, 0 other race 

I (binary): 1 is Medium or high income (>$35,000); 0 

is Low income (<$35,000) 

S (ordinal scale): 1(lot more important) to 5 (lot less 

important) 

R (binary): 1 is DC area, 0 is non-resident 

Interpretation of OR values: 

OR = 1 Variable does not affect odds of the outcome 

OR > 1 Variable is associated with higher odds of 

the outcome 

OR < 1 Variable is associated with lower odds of the 

outcome. In case of binary variable, odds are 

in favor of outcome variable where Y=0 

Bold emphasis indicates statistical significance at 

α=5% 

 

(b) Determinants of Casual User Fare Product Choice (Model 2)  
Fare option Odds 

Ratio 

(OR) 

Std. Err. z p>|z| Inference 
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Constant 1.307 0.892 0.39 0.694 

Trips, T 1.033 0.042 0.80 0.425 

No significant difference. i.e. the choice 

of fare product is not determined by 

number of trips the user makes. 

Gender, G 1.219 0.408 0.59 0.554 

No significant difference. i.e. both 

males and females make similar choices 

in purchasing STF or 24-hour pass. 

Race, C 0.439 0.162 -2.24 0.025 
24-hour pass purchasers are more 

likely to be "White". 

Age, A 0.997 0.015 -0.21 0.834 No significant difference. 

Income, I 1.763 0.787 1.27 0.204 

p-value, though low, indicates that 

income may have less influence on 

casual user preference between STF 

and 24-hour pass.  

Service sensitivity, S 0.939 0.160 -0.37 0.714 
Service preferences of user of STF and 

24-hour pass are comparable. 

Residency, R 2.209 0.832 2.11 0.035 

STF users are nearly 22 times more 

likely to be D.C. area residents than 

non-residents. Contrarily, visitors are 

more likely to purchase 24-hour pass 

than pay for each trip separately. 

Values of Y and Xi 

Y (binary): 1 is single-trip user; 0 is user with 24-

hour pass 

T (interval): number of trips in the prior month  

G (binary): 1 is male, 0 is female 

C (binary): 1 is White, 0 other race 

I (binary): 1 is Medium or high income (>$35,000); 0 

is Low income (<$35,000) 

S (ordinal scale): 1(lot more important) to 5 (lot less 

important) 

R (binary): 1 is DC area resident, 0 is non-resident 

Interpretation of OR values: 

OR = 1 Variable does not affect odds of the outcome 

OR > 1 Variable is associated with higher odds of the 

outcome 

OR < 1 Variable is associated with lower odds of the 

outcome. In case of binary variable, odds are in 

favor of outcome variable where Y=0 

Bold emphasis indicates statistical significance at 

α=5% 

CONCLUSIONS AND RECOMMENDATIONS 

This research compared the profiles of casual users and members of Capital Bikeshare (CaBi), the third 

largest bikeshare program in the United States by conducting an intercept survey at various CaBi stations. 

The survey data was validated by verifying its consistency with a member survey of much larger sample 

size (n = 5,498) via chi-squared goodness of fit tests. Additional Pearson’s chi-squared test results showed 

that gender and income distributions are different for members and casual users. It was observed that 

members were predominantly male (67%), while gender distribution was similar across casual users (51% 

male and 49% female). Similar age distribution was observed between members and casual users. 

Significant differences were observed in terms of ethnicity between members and casual users. Majority 

of the members in the survey have identified themselves as “White”. Notable differences could be seen in 

the trip purposes and alternative mode of transportation between members and casual users. Most of the 

members use bikeshare for commuting purposes (82%) and casual users’ bike mainly for sightseeing or 

touring (57%). Half of the casual users and 31% of the member survey respondents indicated that they 

would walk instead of using bikeshare. A smaller percentage of casual users use the mobile app and a 

majority of them indicated that they require more time (>30 minutes) to complete the trip before re-

docking compared to members. Participants report STF and annual membership paid at once as their 

preferred pricing options and a combination of STF, 24-hour pass, and annual membership with monthly 

installments as their favorable pricing model.  
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Logistic regression modeling results indicated that members are more likely to be white, earn 

more and reside in the D.C. area compared to the casual users. Casual users make less bikeshare trips and 

are less sensitive to the service (station density) compared to members. Regression results among the 

casual users demonstrate that single trip fare users are less likely to be white and more likely to be D.C. 

residents compared to the 24-hour pass users. Gender, age and income distribution do not appear to 

influence casual fare product choice.  

However, several of these findings may be unique to the CaBi system because of its unique 

structure and the user-base. Therefore, caution must be exercised when extrapolating the study findings to 

other bikeshare systems. Further research is needed to study the price sensitivities and price elasticities of 

the bikeshare users. Even though the results of this study are not transferable, the methods discussed in 

this research are transferable.  
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