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3Congestion is a global urban problem. 
Tel Aviv ranks among the world’s most 
congested cities (21st, TomTom).
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Tel-Aviv in comparison to selected cities in Europe



Transit expansion planned for the 
Tel-Aviv Metropolitan Area (TMA)
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Transit investmentStatus

LRT Red LineIn operation

LRT Green Line and LRT Purple LineUnder construction

BRT network: Brown, Light Blue, and Pink
linesPlanned / proposed

Suburban rail linesExisting / expanding

Metro system of 3 lines serving the:
M1 – North-south line (yellow)
M2 – East-west line (green)
M3 – Inner-ring line (brown) 
Approx. 150 km and 109 stations

Long-term planned
Cost 

estimate 
of over 

€50 billion
Source: NSA HUB



Global Metro Figures 2024 – Statistics Brief, UITP (International Association of Public Transport), May 2025



Critiques of the Metro plan

• Too expensive
• $150-$600 M/km – construction only, underground

• Tel Aviv estimate $350 M/km

• New York Second Ave > 2B/km

• Technology, AV+

• COVID-19, e-activities 

• Policy measures - Congestion pricing



Behavior is the key – How people will react?

SILVER BULLET: more sharing…

• e-work
• sharing 
• efficiency

Gridlock: more travel…

• comfort
• non-drivers
• less transit
• on-demand
• suburbanization

>> Increased Vehicle Miles Travel (VMT)
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Data inputs
• GPS-app-based travel habits survey (MMM) - Conducted 2017–2018 
• Cellular data sources – big data
• Dedicated surveys
• Many other: live transit data, google, statistical bureau…

Behavioral and simulation models
• Activity-Based Model (ABM) - First ABM used by a planning agency in the world!
• MATSim model application
• Sim-Mobility model application

Evaluation and learning tools
• Advanced appraisal tools
• World cases review 

TMA modeling tools
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Technology

Technology is rapidly improving:

• Automation

• Connectivity

• AI

• Platformization

• Electrification

• New services - MaaS



AVs are moving from experimentation to commercial deployment
Waymo fleet, San Francisco (The Driverless Digest, 2025)

After a decade of skepticism, AV 
services appear to be entering a 
more mature phase, supported by 
advances in AI and growing real-
world deployment experience.
Karl Iagnemma (former President & CEO, 
Motional); MIT Mobility Forum #173 April 2026

Alphabet committed cumulative 
spending for Waymo estimated 
at $30B (TechCrunch, 2024)

The field is moving from “AV 
adoption” to “AV governance.” The 
question is less “will AVs arrive?” and 
more “under what pricing, ownership, 
sharing, and integration model?” 
Hardaway & Cai, 2025 - Transport Reviews



AVs are moving into commercial service
LocationsMarket statusCompany

U.S. 
Phoenix, San Francisco Bay Area, Los Angeles, Austin, 
Atlanta, Miami, and more

Commercial driverless 
robotaxi service

Waymo

China
Beijing, Shanghai, Shenzhen, Wuhan, Chengdu, and more

Commercial robotaxi 
service at scale

Baidu Apollo G

China
Beijing, Shanghai, Guangzhou, Shenzhen, and more

Commercial / driverless 
robotaxi operations

Pony.ai 

Abu DhabiDriverless robotaxi service 
via Uber

WeRide + Uber

U.S.
Las Vegas, San Francisco, Austin and Miami

Purpose-built robotaxi; 
limited public service / 
testing expansion

Zoox

U.S.
Austin

Limited robotaxi rollout; 
early unsupervised 
operations

Tesla Robotaxi

Europe
Hamburg, Berlin and more

Autonomous ride-pooling / 
robotaxi platform; pilot-to-
deployment

Mobileye / VW 
MOIA
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The utopian promise

• Improved road safety

• Cleaner transportation (reduced emissions and noise)

• Improved accessibility for all (social equity) 

• Increased capacity, lower congestion

• Lower generalized travel costs

• Reduced burden of driving (drastic reduction in disutility of travel)

• More productive and flexible use of travel time (multi-tasking, mobile office)
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The behavioral reality
How would technology affect people? 

Our life? Our cities?



Behavioral findings

• Harb, Stathopoulos, Shiftan, and Walker 
(2021)

• Continuous review since 2021
• Main concerns have remained
• Similar results, better supported and 

more nuanced



Typology of methodologies

1. Perform simulation based/scenario analysis studies (Review by Hardaway & Cai, 2025)

2. Stated Preference (SP) surveys

3. Virtual reality/games/simulators

4. Qualitative/focus groups/in-depth interviews

5. Revealed Preference (RP)/analog modes/naturalistic experiments/chauffer

6. Panel/longitudinal analysis

7. Integrated approaches: Data/disciplines
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Naturalistic studies

• The Chauffer experiment, CA (Harb, Malik, Circella & Walker, 2022)

• Big part of the VMT increase from zero-occupancy trips, drop in                                                                 
transit, ride-hailing, and cycling

• Baidu's Apollo Robotaxi service, China (Cai, Wang, 2025)

• Survey of users

• Low-priced fully driverless AV generates new trips
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• Waymo 2024-25 operational data (California Public Utilities 
Commission (CPUC), Quarterly Reports 2024–2025



The behavioral reality: How travelers will react?  

Likely 
minimum 
impact
Zero 
occupancy 
trips

Ownership/
use

Young, old, 
people with 
disabilities 

New car 
users 

More travel

Activity 
participation 

Longer 
distances

Destination 
choice 

More solo 
modes
Less transit

Mode 
choice 

Can work both 
ways
but
likely 
minimum 
impact

Residential 
choice

• Experience shows that human behavior often outpaces technological optimism.

• The extent of the impact is vast and multidimensional.

• Multitasking – one of the core benefit – mixed results, from not multitasking to increase 
trip length and reduce Value of Time
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Intermediate conclusions

• True naturalistic / RP evidence is 
still rare and should be the main 
future research direction.

• AV have great advantages, but 
recent evidence/estimates 
reinforces the core concern. 

• Public transport integration is the 
key policy variable to make AV and 
MaaS complement transit and not 
compete with it.
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AV convenience and cost impact



COVID-19 impacts on 
travel behavior



Societal shifts reshaping mobility demand

Pandemic-induced mobility changes:

 
 

As lockdowns lifted, car trips returned to pre-COVID levels (Waze, 2021).  
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Joint Israel-Czech research

• RP – Before COVID

• RP – While lockdown

• SP – After pandemic

• Personal data

• RP – After first lockdown

• SP – After pandemic

• RP – After COVID 1

• Changes in personal data

April-May 2020

2,400 Participants 2,000 Participants 1,070 Participants 

Relevant Set (workers who answered all four surveys): 320 participants 

Shiftan, Kogus, Gal-Tzur, and Brůhová-Foltýnová, 2022 + Paper in preparation 

• RP – After COVID 2

• Changes in personal data

320 Participants 
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June 2020 July 2022 September 20251 2 3 4
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Israel results
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Transit is recovering

Sweet and Scott (2026): 
Teleworking declined 
between 2021 and 2023, 
became less concentrated 
in downtown areas, and no 
longer disproportionately 
reduced transit use.



Policy measures:
Congestion pricing



2
7

Congestion pricing and the Metro 
Additional 

metro lines 
being planned

Total metro 
track length 

(km)

Starting year of 
congestion 

pricing

City

22431975Singapore

54002003London

21252007Stockholm

31042008Milan

110712025New York
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• First proposed in 2007, implemented January 2025

• Tarif (EZ- Pass): $13.50 peak time, $3.30 off-peak

New York congestion pricing 
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Tel-Aviv congestion pricing 
scheme  

Tel Aviv

Ramat 
Gan

HolonBat Yam

Petah Tikva

Herzelia

Or Yehuda

Rishon 
LetZion

A congestion pricing plan has been developed for 
TMA based on extensive analysis, including 
surveys and the evaluation of multiple scenarios.

Daily Maximum: 37.5 NIS ($12.80)
10 NIS = 3.4 USD

10 NIS

10 NIS

5 NIS

Source: NSA HUB



Driver by car

Private Vehicle Public Transit

pay Change 
time

Cancel 
Trip

Carpool MT

Micro-Mobility

bus Park 
Ride

SP survey - Generated choice set / series of 
conditional probability choices

Rental
E-Bike

Own
Scooter

Rental
Scooter

Own
E-Bike

Rental
Bike

Own
Bike

30Source: NSA HUB



Drivers’ mode choice under congestion (survey rate) for Survey LOS (with Metro) and Tel Aviv LOS 

31
Source: NSA HUB



Congestion pricing and the Metro

32 32Source: NSA HUB



Capacity of urban sustainable modes is 
up to 25 times higher than that of 

private cars

Moving to sustainable transport 

Hourly capacity per direction, 
by urban travel mode 
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Do we need Metro?



Economic benefits of the Metro - 2040

35Source: NSA HUB
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City of Vancouver, Arbutus Greenway rendering



2040 No metro scenario

37Source: NSA HUB



Response to the critique: Can we replace mass transit?
Technology and MaaS

• People don’t like to share 

• Transit is the most sharable mode

• Without Mass Transit, AV and MaaS would increases number of trips, trip length, VMT, and congestion

• We should utilize their benefits to complement and support Mass Transit

COVID: e-activities
• E-activities can replace some travel, but people are social, they like to travel

• Travel that is eliminated by e-activities tends to be replaced by other travel

• E-activities can contribute to people well-being, but people like to travel and we should give the means to do so

Policy – Congestion Pricing 
• Congestion pricing and other policies can mitigate congestion but not provide accessibility 

• Congestion pricing can be efficient only when people have an alterative mode, otherwise we harm activities

• Policies measures like congestion pricing are important to support mass transit and sustainable travel 
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Re-thinking transit services - MaaS
• Metropolitan areas are increasing in numbers  and continue to growth

• Mass transit is the only solution to such areas and should be the core of their transportation 
systems.

• AV funding should be directed at PT

• New mobility services should complement mass transit (last mile, access and egress, local trips) 
and policies and regulation should be designed so they complement MT and not compete with 
them.

• Supporting policies are also needed: 

• Pricing (road charging: by occupancy, zero occupancy, parking)
• Other parking policies
• Land use (15-minute city)

• Prioritize people! Not cars!

• Allocate more right of way to pedestrians
39



Urban form interventions: 

Designing "15-minute cities" and reallocating street 
space away from cars.

Ferdinand Flocon School Street in Paris

Broadw
ay, N

YC



For LA 2028, organizers are planning a “no-car” 
Games, with spectators expected to access 
venues by public transport, walking, cycling, or 
shuttles, and no public parking at venues. 

Transportation for Am
erica, 2025 Los Angeles Times,  2025



Vision: 
Redesigning urban forms

Shiftan & Nitzan-Shiftan 
(“Mobility and the City in 2100”, 
2020):

The future of urban mobility is 
primarily a governance challenge, 
not a technological one, requiring 
strong planning and policy. 
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Conclusion: The role of travel behavior research  

• Technology alone is not a silver bullet—the true wildcard is human behavior. 

• Call for action: Engineers are solving the hardware and software problems, but travel 
behavior researchers must solve the human problem.

• Without adequate understanding, guidance, and regulation, novel technologies risk 
reinforcing existing inefficiencies and even creating new systemic challenges.

• Mass transit should remain the backbone of any future transportation system in large 
metropolitan areas
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Technology dictates what can happen; travel behavior dictates what will 
happen. Policy must guide the space in between.
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Final note
• Mass transit systems are very expansive!!!

• The future is unknown!

• Brand new technologies

• Shocks (energy crisis, pandemic, war, other?)

• Social trends that may affect travel

• There is a risk in mass transit investment

• The risk of not investing in mass transit is larger that the risk in investment.  

• APTA Economic Impact of Public Transit (2026) shows that $1 Billion in transit 
investment sustained over 20 years generate $5 Billions in additional GDP annually.

45



THANK YOU 

Yoram Shiftan
shiftan@technion.ac.il


