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Values shape Attitudes

Comfort

Freedom

Happiness
Quality of 

life

Values

Affective
• Feelings, 

emotions

Cognitive
• Understanding, 

interpretations

Conative
• Actions, 
behavior

Attitudes
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Attitudinal Statements

Environment

Walking

Reliability

Travel 
alone

Affordability

Anxiety
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Confirmatory Factor Analysis
Latent Factors 

(from factor analysis)
Explanatory variables 

(for mode choice analyses)
Decision variables 
(for policy purposes)
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Willing to pay more for environment

Switch modes to help environment

Use transit to improve environment

Comfortable walking near my destination

Would ride ferry but not bus

I don’t like driving

Personal travel 
experience

Desire to help 
environment

Age group (45-54)

No kids

Income < $50K

1-vehicle

2+ workers

Environmental
Time Sensitivity
Less stressed

Environmental 
Time Sensitivity
More stressed

Mode 
Choices

Drive 
Alone

Carpool

Bus

BART

LRT

Ferry

Latent variables Socio-economic & 
demographicAttitudinal data

Market Segments

Traveler 
Behavior

Deriving Market Segments
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Innovations
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Attitudes towards CAVs
Attribute Response

Willingness to ride 58%

Willingness to let kids ride 35%

Willingness to share 38%

Willingness to buy 44%

Willingness to pay 50%

Cost of AV features $4,000 to $10,000

Adoption rates 12% (2025), 25% (2035), 50% 
(2050)

Arrival of CAVs 2019-2025

Top 3 reasons to adopt Insurance, safety, time 
savings

Major concerns Safety, cybersecurity, 
technology

Market segments Millennials, transit riders, ride 
hailers
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Customer feedback in a Mobility-as-a-Service 
(MaaS) future

Smartphone 
app

Single 
interface & 
payment

Tailored 
monthly 

packages
Customer 
feedback
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Natural Language Processing
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Sentiment Analysis
Process of computationally 
identifying and categorizing 

opinions expressed in a piece of 
text, especially in order to 

determine customer's attitude 
towards a particular topic, product, 

or service
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Collaborative Filtering
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Challenges
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Need for different forecasting frameworks

• EIR, MIS, Corridors
• Attitudes towards modes

• Machine learning and econometric

• LRTP, MTP, Conformity
• Travel surveys
• Econometric methods

• Plan trips using MaaS
• Traveler preferences

• Machine learning

• Avoid congestion
• Traveler feedback
• Machine learning

Real-time
Within the hour

‘Near’     
Real-time       
Same day

Short-term 
5-15 years

Long-term 
15-30 years
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Collecting data on a ‘regular’ basis
Traditional methods

• Expensive and intrusive

Reliability: how accurate are 
people’s responses?
• Perceptions vs behavior

MaaS Providers

• Build user profile reflecting travel 
behavior, preferences and 
demographics

Harnessing data from private 
sector
• Ride hailing, car sharing, cell phone 

trace data

Emotion detection from facial 
expressions using AI
• Measures consumer’s engagement with 

brands based on reactions
• Alert driver when feeling drowsy (in self-

driving cars) 
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Need to be “customer-centric”

• Affects VMT
• Impacts LU patterns
• Changes congestion ‘hotspots’

CAVs

• Values
• Perceptions

Traveler 
experience

• Affects transit
• Impacts vehicle availability
• Changes residential location

Sharing 
economy

Drive 
alone Carpool Bus Walk Bike

Vanpool Light 
rail

Heavy 
rail Subway Private 

bus

Ride 
hailing

Ride 
sharing

Car 
sharing

E-
scooter 
sharing

Bike 
sharing
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