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Introduction

 Shared mobility and 
automated vehicle (AV) 
technologies may bring 
potential paradigm shifts on 
how people live and travel.

 Design and implement a 
nationwide survey to gauge 
the potential of shared 
mobility and AV services 

 Explore mode choice behavior 
changes, particularly, how 
current mobility patterns can 
affect future travel behavior in 
light of emerging mobility 
options.

3



Survey Design

S1 – Driving

S2 – Passenger

S3 – Transit

S4 – Visitors 
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Data
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 The sample represents the population well (Census 2010) in terms of gender and ethnicity.

 Over-sampled age group 16-34

 Slightly better educated, more toward median-income groups

Florida 
Sample

National 
Sample

Scenario

National Florida

Sample

No. of 

Scenarios Sample

No. of 

Scenarios

S1 – Driver 428 2996 612 4284

S2 – Passenger 154 1078 181 1267

S3 –Transit 95 760 98 784

S4 –Occasional 582 4656 755 6040



How often do you travel in each mode?

• Among alternative modes, 
ridesourcing has comparable 
market size as transit, shows 
great potential for use on a 
monthly basis

• For daily usage, transit (7%) 
is still more popular than 
ridesourcing (4%)
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How would you travel in these 
conditions?
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Private vehicle-Driver Private vehicle passenger Public transit Taxi
Ride-sourcing Car sharing Other

• Drive alone is still the most 
preferred mode in most 
cases

• Three conditions may 
increase the tendency of 
using ridesourcing
• No access private vehicle 

• New to the area

• Parking is difficult to find 
or expensive
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Potential of 
Ridesourcing 
as a Mobility 
Choice
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 I would use ride-sourcing if it saves me ___ 
minutes (such as time saved in finding parking or 
walking from parking/station to your destination)

a) 5     b) 10     c) 15    d) 20     e) 25     f) 30 or 
more

 I would use ride-sourcing if driving cost increases 
by ___ dollars per month (e.g. you can think of 
fuel cost, or parking cost)

a) $50     b) $100     c) $150    d) $200     e) $250 
or more



I would switch to ridesourcing if it 
saves me…
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Minimum travel time 
saving to use ridesourcing

5 min 10 min 15 min

20 min 25 min 30+ min

38%

28%

13%
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13%

Minimum monthly cost 
saving to use ridesourcing

$50 $100 $150 $200 $250+

• Median cost saving: 
$72.4/month

• Median travel time saving: 
15.9 min/trip

• A minimum monthly 
mobility cost saving of $72 or 
a travel time reduction of 16 
minutes per trip will 
persuade around 50% of the 
respondents to switch to 
ride-sourcing.

9



Visions of 
Future Vehicle 
Technology
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 I see myself driving/riding in these vehicles in ten 
years.

 Basic vehicles (the driver is in complete and sole 
control of the primary vehicle functions)

 Advanced features (such as, adaptive cruise control, 
lane centering, crash warning, etc.)

 Partial automation (allows the vehicle to take over 
only under certain conditions and returns control to 
the driver when conditions change)

 Full automation (allows the vehicle to take over all 
driving functions for an entire trip)

 I’m willing to pay $___ more for these features
 a) 500     b) 1000     c) 1500    d) 2000     e) 3000     f) 

4000    g) other______



AV Adoption and WTP
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• Less than 50% of the 
respondents were willing to 
pay $1,500 or more for 
partial or full automation. 

• The weighted average 
willingness to pay for 
advanced features, partially 
automated vehicles, and 
fully automated vehicles 
were about $1,052, $1,483, 
and $1,639, respectively.



Habit in 
Choice 
Behavior

Habit

Motivation
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Habitual Strength Index
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 𝐶𝑜𝑚𝑏𝑖𝑛𝑒𝑑 𝐻𝑎𝑏𝑖𝑡𝑢𝑎𝑙 𝑆𝑡𝑟𝑒𝑛𝑔𝑡ℎ 𝐼𝑛𝑑𝑒𝑥 𝐶𝐻𝑆𝐼 𝑖 = 𝑃𝐵𝐹𝑖 × 𝑅𝐹𝑀𝑖
 𝑃𝐵𝐹𝑖 = 𝑃𝑎𝑠𝑡 𝐵𝑒ℎ𝑎𝑣𝑖𝑜𝑟 𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑜𝑓 𝑀𝑜𝑑𝑒 𝑖

 𝑅𝐹𝑀𝑖 = 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑀𝑒𝑎𝑠𝑢𝑟𝑒 𝑓𝑜𝑟 𝑀𝑜𝑑𝑒 𝑖
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Error Component Model
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 𝑈𝑖𝑗 = 𝛽′𝑥𝑖𝑗 + 𝜇𝑖𝑗
′ 𝑧𝑖𝑗 + 𝜀𝑖𝑗

 Uij is the utility of alternative j evaluated by individual i; 
 𝑥𝑖𝑗 is the vector of explanatory variables, usually includes socio-economic demographic 

characteristics of the respondent and attributes of the alternative itself in the choice 
situation;

 𝛽′ is the vector of unknown coefficients and needs to be estimated;
 𝜀𝑖𝑗 is the random error term with mean zero, being independent and identically distributed 

(IID) extreme value type I, just as it is in standard logit structures;
 𝜇𝑖𝑗 is the random error component added to the structure to represent individual specific 

effect. By default the error components follow a normal distribution, N (0, 𝜎2), with 
standard deviation 𝜎 to be estimated;

 𝑧𝑖𝑗 is a vector of observed data related to individual i, or alternative j, or both. 

 𝑈𝑖𝑗𝑡 = 𝛽′𝑥𝑖𝑗 + ҧ𝛾𝑇𝑇 + 𝜎𝑇𝑇 . 𝜇𝑖,𝑇𝑇 𝑇𝑇𝑗𝑡 + ҧ𝛾𝑇𝐶 + 𝜎𝑇𝐶 . 𝜇𝑖,𝑇𝐶 𝑇𝐶𝑗𝑡 + 𝑑𝑗𝜎𝑛𝑢𝑖,𝑛 + 𝜀𝑖𝑗𝑡
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Prvt. Veh. 

/Transit
Exclusive Ride Shared Ride

Constant -0.439 (-1.7) 0.191 (0.73)

Alternative Attributes

Low Availability -0.799 (-4.48)

Travel Time -0.052 (-14.22); 𝜎𝑇𝑇 = 0.026 (14.22)

Travel Cost -0.108 (-12.2); 𝜎𝑇𝐶 = 0.054 (12.2)

Nest Coefficient 𝜎𝑛 0.613 (12.51)

Socio-

Economic 

Demographics

Age

18-24 - 0.511 (4.37)

30-34 0.701 (2.12) 0.791 (2.45)

50-54 - 0.713 (4.38)

Education

High school graduate -0.467 (-1.98) -

Some college, no degree - -0.294 (-3.11)

Associate degree - -0.311 (-1.99)

Ethnicity

White - -0.359 (-2.08)

Hispanic/Latino 0.81 (4.45) -

Black/African American 0.736 (3.69) -

Employment
Full-time employed 0.218 (2.4) -

Retired -0.897 (-3.11) -0.98 (-3.68)

Income

0-25 k -0.891 (-6.18) -

25-50 k -0.72 (-5.75) -

50-75 k - 0.63 (4.8)

75-100 k - 0.545 (3.85)

175-200 k 1.011 (3.62) -

Trip Attribute Trip Purpose
Social 0.515 (3.34) -

School 0.258 (2.22) -

Current 

Mobility 

Profile

Habitual 

Strength Index

Private Vehicle Driver -0.566 (-8.34) -0.556 (-8.49)

Private vehicle Passenger -0.367 (-4.34) -0.422 (-5.09)

Ridesourcing 0.529 (6.98) -

Parking Fare $15-20 2.301 (2.52) 2.494 (2.67)

Parking Time

0-5 min - -0.716 (-8.04)

5-10 min 0.516 (4.22) -

20-30 min 1.247 (5.75) -

30 min + 1.051 (2.98) -

Goodness-of-fit Measures 𝐿𝐿 = −3722.34084, 𝐿𝐿0 = −8256.41649, 𝜌2 = 0.549

Number of observations 𝑁𝑖𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙𝑠 = 720, 𝑇𝑜𝑡𝑎𝑙 𝑂𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛𝑠 = 5130

RPNL Model Results for Regular Trips (t-ratios in brackets)

 Significant taste variations 
among individuals, and 
covariance within the nest

 Habit associated with 
private vehicles had strong 
negative impacts on the 
utility of ridesourcing modes

 The habitual linkage with 
public transit was not 
significant

 Habit for ridesourcing only 
affects the choice for 
exclusive ride

 High parking fare and time 
showed positive impacts on 
ridesourcing modes; 
interestingly, parking time 
did not affect the choice on 
shared rides.
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RPNL Model Results for Occasional Trips (t-ratios in brackets)

 Significant taste variations 
among individuals, and 
covariance within the nest

 Habit associated with 
transit would decrease the 
utility of ridesourcing
modes

 Habit for ridesourcing
showed strong positive 
impacts on both shared 
mobility options

 Mobility auxiliary expenses 
did not show any significant 
impact



Major Findings

 Habits played a significant role acting as a barrier toward 
behavioral changes. 

 On the other hand, the long-term disutility factors associated with 
private mobility can help break such habits. 

 Both parameters showed higher effects compared to most of the 
socioeconomic and demographic variables. 

 Model results confirm the hypothesis that incorporating these 
factors improves the model performance and leads to more 
reliable assessment of the market towards future mobility 
options. 
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Policy 
Implications

 The current policy planning framework is based on the theory of 
planned behavior (TPB), which considers travel behavior as a 
result of deliberate and reasoned decisions/intentions. 

 Habits were likely to interfere and moderate this impact, therefore 
setting boundaries on its applicability; overlooking travel habits 
would lead to optimistic and non-realistic expectations of 
behavioral changes.

 Although habitual behavior seems to favor conventional modes, 
additional costs associated with private mobility tend to motivate 
travelers to alternative options. 

 Hence, market segmentation based on habitual patterns and 
private mobility expense profiles can provide a foundation for 
better assessment of future travel behavior trends. 

 This may also provide important inputs for the development of 
strategies in promoting alternative mobility options. 
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Thank you! 

Questions?

Xia Jin, Ph.D., AICP

Associate Professor

https://behaviorlab.eng.fiu.edu

Florida International University

Tel: (305)348-2825

E-mail: xjin1@fiu.edu

19

https://behaviorlab.eng.fiu.edu/
mailto:xjin1@fiu.edu

