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TRI -     Multi-disciplinary approach to transport problems 



TRI -  The crossroads of academy and applicative research 



ADAPT-IT project 

 Real-time public transportation operations 

 Simulation-based predictions 

 Handle multiple interacting lines 

 Strategies 

 Holding 

 Speed change 

 Skip-stop  

 



Green boxes for novice drivers 

 In-vehicle monitoring and feedback 

technology 

 Study driving patterns 

 Graduated driver licensing 

 Influence behavior 

 Parental involvement 

 Social incentives 

 Insurance companies 
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TRAVEL BEHAVIOR IMPLICATION/MODELING OF 
AUTOMATED VEHICLES/SHARED MOBILITY 



Motivation 

 Impact on Behavior!!! 

AV/SM will change the way we: travel, make 

activity, lifestyle….. 

 Land use/residential  

 Impact on congestion/people livability 

 Impact the industry 

Policy implications 

 

 



Behavior is a key to Impact 

 

Can be a silver bullet – all will share….. 

Can result in hell – all will travel more….. 

 

Need to understand what policies/scenarios 

will move people from SOV 

 

 



My Research Questions – Shared Mobility 

 The factors affecting shared mobility 

 The role of technology/app based services 

 The role of information and incentives 

 Policies to encourage shared mobility 

 The potential of shared mobility to replace other modes 

 The impact on the transportation system 

 Research methods 

 

 



My Research Questions - AV 

 How to design reliable choice experiments? 
 

 How to deal with the lack of experience? 
 

 What creative virtual realities/games/simulators can better reflect 
the AV world? 
 

 What type of revealed preference data can be used today to 
research behavior (travel, activity participation and locations)  in 
a world of driverless vehicles? 
 

 How to design field experiments? Other new methods and 
creative techniques? 

 



Issues in (Modeling) 

Adoption and Use of 

Driverless Cars 













Cost 
 High technology cost (but decreasing over time). 

 Decreased cost of crashes and insurance policies due to increased safety. 

 Decreased operating costs, including parking cost and car-sharing vehicles. 

 Decrease time cost 

 Savings in parking space where land is scarce. 

 Fuel and emission reduction 

 

 

 Annual economic benefits for the US are estimated at $27 billion for 10% 
penetration and $450 billion for high penetration (Fagmant and Kockelman, 
2015) 

 Feldman and Avineri estimated this figure for Israel from 1.1 billion NIS today to 
4.5 billion NIS in the future (ITS Israel, 2016) 



Emerging Services 

 Reducing service operating costs by eliminating the need to pay drivers 

 Increase flexibility by positioning vehicles to better respond to demand 

 Encouragement of widespread use of vehicle and ride-sharing programs 

 Engendering new modes that will be a cross between public and private 

modes available today 

 





Typology of Research Objectives 

Ownership/Use 

Travel behavior/Mode 

Activity/Lifestyle 

Land use 
 



Typology of Approaches 

1.Perform simulation based/scenario 

analysis studies 

2.Stated Preference Surveys 

3.Virtual reality/Games/Simulators 

4.Revealed Preference/Analog 

modes/naturalistic experiments 

5.Qualitative? 

 



Stated Preference Studies 

Willingness to go 

driverless and 

preferred degree 

of automation 

 

 

 

 

 

 

 

 

 

 

Tendency toward 

AV 

Studies reveal a wide range of opinions among users: 

• Megens (2014) found that users prefer partial automation over  full 

automation (Van der Waerden, 2015 obtained similar findings).  

• Schoettle & Sivak (2014) surveyed travelers in China, India, Japan, U.S., U.K. 

and Australia and obtained high levels of concern about riding automated 

vehicles. 

• Alessandrini et al. (2014) showed that users did not perceive automation as 

valuable when there weren’t savings in travel time and fare.  

• Howard and Dai (2013) showed that people are most attracted to the 

safety benefits, parking convenience, and en route multitasking.  

 

• Megens, 2014; Missel, 2014; Yvkoff, 2012; Kyriakidis et al., 2015; Payre et al., 

2014: male, educated, young 

 



Effect of Safety/Trust on Driverless Vehicles Acceptance 

 People don't feel comfortable using a new technology which's 

safety hasn't been proven yet. Issues of trust are expected to be a 

major issue of AV acceptance (Howard & Dai, 2014; Choi & Ji, 

2015) 

 Automation can cause over trust that will lead to reduced situation 

awareness and increased reaction time (Endsley, 1996; 

Parasuraman & Riley, 1997; Young & Stanton, 2007) 

 Operator's trust might exceeds the actual capabilities and cause 

over trust (Cunningham & Regan, 2015) 

 Long periods of no manual driving may result in degradation of 

both the cognitive and psychomotor skills required to execute 

driving safely (Cunningham & Regan, 2015) 

 The vehicle control algorithm affect trust (Price et. al., 2016) 

 

 

 

 



Stated Preference Studies 

The Impact of 

Multi-Tasking 

• Malokin et al. (2015) showed that engaging in productive activities 

such as using a laptop significantly increased utility 

• Berliner et al. (2015) found that users with longer commutes who 

traveled via commuter rail and ridesharing had the highest 
propensity to engage in various activities 

• Additional multi-tasking related factors: age, gender, income, 

distance, education level, attitudes and preferences towards the 
adoption of technology, familial obligations, and time use 

expectations   



SP Design 



Generated using 

SPSS AMOS 
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Differences by Location 

Regular 

54% 

PAV 

28% 

SAV 

18% 

VEHICLE CHOICE IN NORTH 

AMERICA 

Regular 

35% 

PAV 

36% 

SAV 

29% 

VEHICLE CHOICE IN ISRAEL 



 Older, less likely to have young children 

 More likely to be female 

 Less educated 

 Lower income 

 Willing to spend less on a new car 

 Less willing to let others drive their cars 

 Answered the survey faster 

 

Consistent Individuals 
An examination of the 166 individuals who always chose regular cars 
 

Individuals who only chose regular car 

Other individuals 

Differences in the latent variables 
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Technology 
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driving 
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Public transit 
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  Regular PAV SAV 

 Number of observations 4260 

 Number of estimated parameters 30 

 Null Log-likelihood -4680 

 Final Log-likelihood -3508 

 Constant    -4.88  -4.88 

 Travel time      0.00761   0.00761 

 Control of the AV     0.259   0.259 

 Education     0.279   0.279 

 Frequency of errands  0.148 

 Store items in car [-0.82, -0.2,]    -0.821  

Student (dummy variable)  0.239  0.239 

Never uses PT (dummy variable) -0.257 

Number of days they commute -0.170 

Number of young children  0.172 

Enjoy driving (ED) [-1, 0.5] 0.761 

Environmental concern (EC) [-1, 0.7]  0.661 

PRO-AV attitude [0, 1]  5.36  5.36 

Technology Interest (TI) [0, 1]  0.550  0.550 

Multinomial Logit (MNL) Model 

* All parameters are significant at the 95% level 



MNL Model 
Regular PAV SAV 

Purchase price 

(ratio) 

If Purchase price PAV > REG -0.806 

If Purchase price PAV < REG 0.263 

Subscription cost 

(not-ratio) 

Israel -0.123 

North America -0.575 

Trip cost (ratio) If trip cost PAV > REG -0.249 

If trip cost PAV < REG 0.364 

Trip cost 

(not-ratio) 

Israel -0.0106 

North America -0.0165 

0 trip cost 0.762 

Increase in 

parking price 

Israel -0.0946 

North America -0.111 

Age Young 0.490 

Old -0.293 -0.293 

Very old -0.586 -0.586 

 Female 0.291 0.291 

 Income   -0.205 

 Km driven per year 

  

   0.0680 0.0680 



Nested Logit Model 

Individual 

Private transport Shared transport 

SAV PAV Regular car 

Unobserved shared attributes exist between the regular car 
and PAV 



Revealed Preference: Analog Modes 

Initial Evidence From Previous Studies of Emerging Services 

Shaheen and Cohen, 2013 North American car-sharing members reduced their driver 

distance by 27% | approximately 25% of members sold a vehicle 

and another 25% forgone a vehicle purchase. 

Martin et al., 2010 Car sharing facilitates a substantial reduction in household 

vehicle holdings in North America. Car sharing has taken 

between 90,000 and 130,000 cars off the road.  

Firnkorn & Müller, 2015 Having driven an electric-car2go increased car2go-users’ 

willingness to forgo a private car purchase.  

Becker et al., 2015 Free-Floating Car Sharing (FFCS) - the car can be returned in any 

legal parking space.  

Kopp et al., 2015 Using GPS tracking smartphone application, higher trip frequency 

was found for FFCS compared to non-car-sharers. FFCS users are 

more prone to intermodal and multimodal travel.  



 Question: How would people use their cars differently if they were fully 

autonomous? 

 Method: Naturalistic experiment - provide auto-owning households 40 

hours of chauffeur service. Track travel via mobile phone with and without 

chauffeur. 

 Status: Through human subjects (!); beta testing with 5 households  

 Findings: Coming… 

 Graphic: 

Naturalistic Experiment with Chauffeurs 
Joan Walker et al., UC Berkeley 



Yoram Shiftan, Joan Walker, Dimitris 
Milakias, Srinivasan Sivaramakrishnan   

BREAKOUT SESSION 15: 

 

BEHAVIORAL EXPERIMENTS FOR MODELING  
ADOPTION AND USE OF AUTOMATED VEHICLES 



Key Action Items 
 Integrated approach of methods 

 Better ways to provide experience and knowledge to respondent 

 Preferences, knowledge, awareness will change over time, must 

collect consistent data over time and across geographies.  

 Coordination and collaboration with rest of AVS (HMI).  

Leverage field tests for behavioral research. ALL field tests 

should also consider travel, activity, attitude, behavioral angles.  

 Standards: generate set of standard questions (brief) to ask 

consistently across experiments. Ask before and after.  



AVS 2017: Proposed Breakout Session 

 Two-part session under one title 

 Objectives:  

 How to better study behavior in the AV era (acceptance, adoption, usage) 

 How to design behavioral experiments and also other methodological approaches to do 

so 

 First day: focus on a more general modeling framework, define variables, typology, 

dimensions of choices, etc.  

 Work on this framework before the symposium in order to present it for feedback and 

expansion.   

 Second day: address behavioral experiments/ other methods in both small and large 

groups 

 Small group breakout to focus on creative solutions to a methodological challenge posed 

 



Collaborations: 

 Industry 

 Technology developers 

 Service provider 

 Government and local authorities 

 Field studies 

 Policies 

 Academia 

 Technology, big data, information systems and computer science, 

psychology, economy, political science, law, ethics,  

 LIVE LAB – Integrate it all…… 

 



Thank You !!! 


