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This lecture aims to refocus Singapore transport futures thinking towards mass transit ðit also 

presents discoveries designed to make retro-fitting sustainable transport more achievable

Á The lecture is in two parts:

1. Mass Transit for Mega Cities

Á There is an óobsessionô about new transport 

technologies like driverless cars and óride sharingô 

and a common óbeliefô that they will make our future 

better ïSingapore is a world leader in this thinking

Á BUT will these technologies solve our problems?  Or 

is this hype unbased in fact?

Á Part 1 aims to make you rebase your thinking around 

how to solve Singapores transport problems

2. Roadspace Management Research

Á Enginering science proves that we need to reallocate 

roadspace from single occupancy cars to mass 

occupancy buses and trams

Á BUT in the car based developed world - this has 

proven impossible in practice

Á Part 2 showcases PTRG research advances giving 

policy makers pragmatic ways to enact sustainable 

transport in car dominated cities
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This presentation is based on a research paper aimed to provoke new thinking on the topic of 

transport futuresé

Source: 1/ǳǊǊƛŜ D όнлмуύ Ψ[L9{Σ 5!ab [L9{Σ !±Ω{Σ 
{I!w95 ah.L[L¢¸ !b5 ¦w.!b ¢w!b{L¢ C¦¢¦w9{Ω WƻǳǊƴŀƭ 
of Public Transportation Special Issue on the Future of Public 
Transport.

Free access online at:
https://scholarcommons.usf.edu/jpt/vol21/iss1/3/

https://scholarcommons.usf.edu/jpt/vol21/iss1/3/
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é it was part of a very successful special session held at the 2019 US Transportation Research 

Board in Washington DC, USA in Januaryé
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éand the China International Transport Research Conference (CICTP), Nanjing in Julyé
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..and the Australasian Institute of Transport Planning and Management Annual Conference in Adelaide in 

August..
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Á It aims to :

ïconsider how ñnew mobilityò, ñautonomous 

vehiclesò, ñshared mobilityò and ñride sharingò is 

going to impact cities in the future transit

ï Explore the future case for Urban Public 

Transport systems

ï Look at some new and interesting developments 

in the field

Á It is going to debunk fallacies being promoted 

about new mobility and transit

éit ôpushes backõ on the endless hype and lies being spread about future mobility to rebase the 

future around public transport for citiesé

Source: 1/ǳǊǊƛŜ D όнлмуύ Ψ[L9{Σ 5!ab [L9{Σ !±Ω{Σ {I!w95 ah.L[L¢¸ !b5 ¦w.!b ¢w!b{L¢ C¦¢¦w9{Ω WƻǳǊƴŀƭ ƻŦ tǳōƭƛŎ ¢ǊŀƴǎǇƻǊǘŀǘƛƻƴ {ǇŜŎƛŀƭ Lssue on the Future of Public Transport.

Thereôs no driver!   Ahhhh!
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éand is structured as follows

The Hype Five Lies The Future
Transit 

Fightback

Part 1 - MassTransit for Mega Cities
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That amazing future we dreamed ofé
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..they say its going to happen with driverless cars.
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We can make good use of our time while [not] driving..
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New shared mobility modes have disrupted the óbad oldô transport guys
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Car sharing and bike sharing join a sharing economy transforming city life for the future
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Is it the end of transit? Hasnôt this happened before?



Introduction

The Hype

Five Lies

The Future

Transit Fightback

Part 1 - MassTransit for Mega Cities



20

Technology development in practice always follows the HYPE CURVE

Source: Gartner; https://www.gartner.com/newsroom/id/3784363
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Plenty of new tech ideas said to órevolutionise the world are proven impractical ïbut they were all óover soldô 

at the beginning

The Trash Heap of Failures
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The Autonomous Car ïContemporary Progress

Autonomous 
Car 
2013

Autonomous 
Car

2014

Autonomous Car 
2015

Autonomous Car  2016

Worlds
Current

Most Successful
Autonomous 

(Level 5)
Land Passenger

Vehicle
2018

Source: Gartner; https://www.gartner.com/newsroom/id/3784363

Autonomous 
Car 2017

Autonomous 
Car (level 5) 2019

Autonomous 
Car (level 4) 2019
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Lie 1 ðAutonomous Cars are the END of Transit
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Lie 1 ïAutonomous Cars are the END of Transit
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The Autonomous Car ïContemporary Progress

Autonomous 
Car 
2013

Autonomous 
Car

2014

Autonomous Car 
2015

Autonomous 
Car

2016

Worlds
Current

Most Successful
Autonomous

(Level 5)
Land Passenger

Vehicle
2018

Source: Gartner; https://www.gartner.com/newsroom/id/3784363

DRIVERLESS
TRAINS
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Lie 1 ïAutonomous Cars are the END of Transit ïTruth 1-Most travel by AVôs is on Driverless Trains 

which is booming ïTransit dominates Autonomous Vehicle travel

Progress in Driverless Train Development (UITP)

40% of all 
urban 

passenger 
trains in Asia 

have no driver
SITCE Conference, 
Singapore, 2018
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Lie 2 ðAutonomous Cars will Reduce Congestion
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Lie 2 ïAutonomous Cars will Reduce Congestion

Autonomous Cars will Reduce Congestion - Evidence

Å Kanariset al (1997) - +200% on freeways due to zero 
traffic conflicts

Å Kestinget al (2008) ςeliminate all delays with 
intersection with autonomic weaving in all directions

Å Li et al (2013) ςIntersection remote control ς31-37% 
capacity improvement

They are ALL maths/simulation 
studies ςALL THEORY - no actual 
human trials where this is proven



29

Lie 2 ïAutonomous Cars will Reduce Congestion ïTruth 2ïHuman life in cities is not possible or 

desirable with the Platooning and Intersection Weaving required for AV cars to work in city streets

Rush Hour (2015) Black Sheep Productions, Livschitz, F 2015, viewed 5 July 2018, https://www.bsfilms.me/
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Lie 2 ïAutonomous Cars will Reduce Congestion ïTruth 2ïHumans life in cities is not possible or 

desirable with the Platooning and Intersection Weaving required for AV cars to work in city streets

ILLUSTRATION:DOUG CHAYKA
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Truth 3- recent research suggests AV cars might actually slow traffic flow and increase traffic volume ïthis 

is not a solution to urban traffic congestion

ÁFinding a of a recent review of AV futures 

research:

ïAV car operation ñmay increase congestion, 

energy, pollution and roadway costsò

ÁBy increasing total vehicle travel (generated trips 

from non-drivers [10-14%], empty positioning trips)

ÁBy increase vehicle size (need space for mobile 

offices, bedrooms)

ÁBy being personalised [sharing is unlikely ïsee lie 

4] occupancy will decline, suggesting more vehicles 

on the road

ÁIf they follow speed, safety and traffic laws vehicles 

may reduce speeds

ÁSome passenger may want to rest, have lower 

speed to help them work ïsome vehicles may need 

to wait for human instructions

CƻǊŜŎŀǎǘ ¢ǊƛǇ DŜƴŜǊŀǘƛƻƴ ŦǊƻƳ Ψ¢ǊŀƴǎǇƻǊǘ 5ƛǎŀŘǾŀƴǘŀƎŜŘΩ 
Groups Resulting from Widespread Driverless Vehicle 

Availability (at low cost)

Source:  Truong LT, De Gruyter C, Currie G and Delbosc A (2017) 'Estimating the 
Trip Generation Impacts of Autonomous Vehicles on Car Travel in Victoria, Australia' 
TRANSPORTATION November 2017, Volume 44, Issue 6, pp 1279-1292.

Source:  ñAutonomous Vehicle Implementation Predictions - Implications for Transport Planningò  Todd Litman 26 Nov 
2018 Victoria Transport Policy Institute
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Lie 3 ðAutonomous Cars will Vastly Improve Car 

Safety
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Lie 3 ïAutonomous Cars will Vastly Improve Car Safety

The AV Car Safety Hype

Å 90%/95% of all car crashes 
are caused by Human Error 
(Treat, 1977)

Å Remove Humans = Remove 
Crashes
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Lie 3 ïAutonomous Cars will Vastly Improve Car Safety ïTruth 4ïAutonomous cars are LESS safe than 

human driven cars

The Death of Joshua Brown ςMay 2016 
(JDA Journal ςSandy Murdock Sep 2018)

The Debate

Å Elon Musk statement (May 2016):
Å Tesla has run 130M miles and this was their 1st

death (1 death per 130M Miles)
Å In the US human driven cars have road deaths of 

1/100M miles
Å There ς!/Ωǎ ǎŀŦŜǊ

Å .¦¢Υ  wŀƴŘ /ƻǊǇƻǊŀǘƛƻƴ όнлмсύ ǎŀȅǎΥ ǘƘǊŜǎƘƻƭŘ ŦƻǊ !±Ωǎ ǘƻ 
be safer than human cars is 1 death per 250M miles

Source:  Christian WolmarΨ5ǊƛǾŜǊƭŜǎǎ ŎŀǊǎ Υ ƻƴ ŀ ǊƻŀŘ ǘƻ ƴƻǿƘŜǊŜΩ
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Lie 3 ïAutonomous Cars will Vastly Improve Car Safety ïTruth 4ïAutonomous cars are LESS safe than 

human driven cars

The Death of Elaine Herzberg ςMarch 2018 

The Debate

Source:  Christian WolmarΨ5ǊƛǾŜǊƭŜǎǎ ŎŀǊǎ Υ ƻƴ ŀ ǊƻŀŘ ǘƻ ƴƻǿƘŜǊŜΩ

Å Elon Musk statement (May 2016):
Å Tesla has run 130M miles and this was their 1st

death (1 death per 130M Miles)
Å In the US human driven cars have road deaths of 

1/100M miles
Å There ς!/Ωǎ ǎŀŦŜǊ

Å .¦¢Υ  wŀƴŘ /ƻǊǇƻǊŀǘƛƻƴ όнлмсύ ǎŀȅǎΥ ǘƘǊŜǎƘƻƭŘ ŦƻǊ !±Ωǎ ǘƻ 
be safer than human cars is 1 death per 250M miles
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Lie 3 ïAutonomous Cars will Vastly Improve Car Safety ïTruth 4ïAutonomous cars are LESS safe than 

human driven cars

ÁFinding a of a recent review of 

AV futures research:

ïñAutonomous vehicles may be no 

safer per mile than an average 

driver, and may increase total 

crashes when self- and human 

driven vehicles mixò Sivak and Schoettle

(2015a)

ïAny potential ñnet safety gains are 

significantly reduced if this 

technology increases total vehicle 

travelò Groves and Kalra (2017)

Source:  ñAutonomous Vehicle Implementation Predictions - Implications for Transport Planningò  Todd Litman 26 Nov 
2018 Victoria Transport Policy Institute

Tempe Florida

Mountain View California
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Lie 4 ðShared Mobility is Shared Mobility
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Lie 4 ïShared Mobility is Shared Mobility

ÅSharing:

άǘƻ ¦ǎŜΣ Occupyor Enjoy Something 
ǿƛǘƘ !ƴƻǘƘŜǊ ƻǊ hǘƘŜǊ tŜǊǎƻƴǎέ
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Lie 4 ïShared Mobility is Shared Mobility ïTruth 5 - Shared Mobility Has VERY LOW occupancy ïits NOT 

really shared

ÅSharing:

άǘƻ ¦ǎŜΣ Occupyor Enjoy Something 
ǿƛǘƘ !ƴƻǘƘŜǊ ƻǊ hǘƘŜǊ tŜǊǎƻƴǎέ

The Evidence

Å Uber assumed to have the same occupancy 
of 1.66 per vehicle (including the driver)  
Å Source: San Francisco County Transportation 
!ǳǘƘƻǊƛǘȅ όнлмтύ Ψ¢b/Ωǎ ¢ƻŘŀȅΩ 

Å CarShareςaverage vehicle occupancy is 1.44 
(including the driver)
Å Source: CerveroΣ w Dƻƭǳō ! ŀƴŘ bŜŜ . όнллтύ Ψ{ŀƴ 

Francisco City CarShare: Longer-Term Travel-Demand and 
/ŀǊ hǿƴŜǊǎƘƛǇ LƳǇŀŎǘǎΩ LƴǎǘƛǘǳǘŜ ƻŦ ¦Ǌōŀƴ ŀƴŘ wŜƎƛƻƴŀƭ 
Development University of California at Berkeley

Å Bike Share ςVehicle Occupancy = 1
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This is called
ΨwƛŘŜ {ƘŀǊƛƴƎΩ

¢Ƙƛǎ ƛǎ ƴƻǘ ŎŀƭƭŜŘ ΨwƛŘŜ {ƘŀǊƛƴƎΩ
Lie 4 ïShared Mobility is Shared Mobility ïTruth 5 - Shared Mobility Has VERY LOW occupancy ïits NOT 

really shared
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Lie 5 ðShared Mobility is Increasing Improving 

Cities
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Lie 5 ïShared Mobility is Increasing Improving Cities
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Lie 5 ïShared Mobility is Increasing Improving Cities ïTruth 6ïUrban shared vehicle occupancy is in 

significant DECLINE making cities worse not better

The Evidence ςShared Mobility modes represent very 
small amounts of travel ςthe private car DOMINATES

Å Melbourne:
Å Bikesharecarshareand uber

represent less than 2-3% of all trips

Å Travel by private car represents 74%
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Lie 5 ïShared Mobility is Increasing Improving Cities ïTruth 6ïUrban shared vehicle occupancy is in 

significant DECLINE making cities worse not better

Private Car occupancy is in free fall decline ςoccupancy 
is falling not increasing ςcities are sharing desserts

Å Melbourne:
Å Bikesharecarshareand uber

represent less than 2-3% of all trips

Å Travel by private car represents 74%

Source:  Charting Transport (2017)
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Lie 5 ïShared Mobility is Increasing Improving Cities ïTruth 6ïUrban shared vehicle occupancy is in 

significant DECLINE making cities worse not better

Source:  Charting Transport (2017)

So our congested traffic carries less and less 
people each year
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ébut with Autonomous cars repositioning without passengers ïOccupancy can fall BELOW 1 ïjust what 

congested cities need; more cars carrying nobody!

Source:  Charting Transport (2017)

So our congested traffic carries less and less 
people each year

AV cars can be empty on repositioning trips 
which means occupancy can fall BELOW one
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Cities; humanities future
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Public Transport is the most efficient form of SHARED MOBILITY

This is NOT
Ψ{I!w95 
ah.L[L¢¸Ω

This ISΨ{I!w95 ah.L[L¢¸Ω
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Cities need modes with shared occupancy that are SPACE EFFICIENTé
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éand ENVIRONMENTALLY EFFICIENT

Source: Elliot Fishman - Institute of Sensible Transport (2019)



55

TRANSIT FIGHTBACK involves a new concept:  TRANSIT FUSION ïadoption of new tech to improve 

transit service and modes by integration of transport and customer experience infrastructure

Transit runs the Car Share Scheme

First-Last Mile Tech to Transit Nodes
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Autonomous Trains are a great example of Transit Fusion with considerable benefits for passengers and 

operators

Benefits of AV Rail:
Á Lower operating costs

ï Paris Metro 30% reduction Ossent T (2010)

Á Increased capacity: 

ï shorter headways (half length twice frequency; 

Wang et al, 2016)

ï higher speed (shorter terminus turnaround, 

meticulous speed adherence) 

ï tighter dwell time

Á Increased vehicle capacity (no driver cabins and 

associated space, 6% increase; Ossent T 2010)

Á More reliable/robust (33% of 5-min delay incidents 

removed; Melo PC et al 2011, ,  availability 99-99.9% vs 96-

98%, Mohan S, Morrison S, 2013)

Á Lower energy use (30% reduction, Cox CJ, 2011)

Á Increased ridership due to higher 

frequency Graham DJ et al (2009)

Á General safety improvement
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Bus Rapid Transit IS Transit Fusion; Rubber Tired Railways; cost effective adaptation of new technologies


