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Tuesday, January 30, 5pm-7pm, Fronczak 424: Alex Anas
e Background information on congestion pricing in t Singapore, Stockholm, London , Milan.

o What congestion pricing policies have been implemented in these places .
o What the effects of those policies have been.
o Whether the policies are considered successful or not, and why.

Tuesday, February 6, 5pm-7pm, Fronczak 424: Justin Downs/Aisling Winston
e Basic economic theory of congestion pricing.: Justin Downs

o Externalities and the basics of Pigouvian Taxation.

o A simple model of commuter decision-making that can be used to assess the “direct” effects of congestion pricing.

o Some examples of how to apply the model to assess the “indirect” effects of congestion pricing on local labor markets, goods markets,
or government revenue/budgets.

e How to write an effective research paper. Aisling Winston

o The basic structure of a research paper, which includes an introduction, background information, analysis, discussion/conclusion, and a
reference list/bibliography.

o The different approaches to addressing the research question, such as a qualitative analysis, empirical/quantitative analysis, theoretical
analysis, and how to present them in the context of the paper.

o The proper way to cite references and what kinds of references are acceptable and/or appropriate given the topic and your intended
type of analysis.



Tuesdays, March 5, April 2, and May 7; 5pm-7pm, Fronczak 424

e Check-in times where participants will speak with Dr. Anas, Dr.
Downs, or Dr. Winston about the progress of their project, ask
guestions, and get feedback.

Thursday, May 16 (Conference Day)

e All participants are required to attend and give a presentation
summarizing their paper.

e Participants are encouraged to invite classmates and friends to attend.

e Conference judges will discuss the papers and presentations, and
announce the winners within approximately one week.
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Urban traffic congestion is increasing

e According to INRIX (2019) the most congested cities are in developing
countries followed by major European capitals and large U.S. cities.

* The Texas Transportation Institute’s 2019 report states: “The trends from

1982 to 2017 show that congestion is a persistently growing problem... In
2017, congestion caused urban Americans to travel an extra 8.8 billion

hours and purchase an extra 3.3 billion gallons of fuel for a congestion
cost of $166 billion.

 The average auto commuter spends 54 hours in congestion and wastes
21 gallons of fuel due to congestion at a cost of $1,080 in wasted time

and fuel.” (Schrank et al. 2019).
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While levels of congestion some time after congestion pricing can
return to pre-pricing levels, would be worse if there were no
congestion charging. (?)
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There are four existing applications of congestion
pricing that are similar to what is proposed for
Lower Manhattan

 Singapore (Area Licensing System 1975-1998; Electronic Road Pricing
since 1998)

* London, United Kingdom (since 2003)
* Stockholm, Sweden (since 2006)

e Milan, Italy (since 2008)



Singapore

 Singapore is a City-State confined to an island

* Area of Singapore = 719 km-squared. Population 2023 = 6 million
* Area of NYC = 778 km-squared. Population 2023 = 8.9 million
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The ALS Restricted Zone (RZ), 6 sq.km, Singapore.



The ALS (1975 — 1998)

Singapore has implemented a congestion pricing program from 1975 -
1998, the Area Licensing System (ALS)

The ALS charged a flat fee of S$3.0 (~USS1.30) for vehicles entering the 2.0
square-mile central business area between 7:30 and 9:30 in the morning.
His was later expanded to a larger area and broader times.

Passenger cars with four or more occupants, taxis, public buses and service
vehicles were exempted.

A 42% reduction in traffic was achieved within the area.



https://ops.fhwa.dot.gov/publications/fhwahop08047/02summ.htm
https://ops.fhwa.dot.gov/publications/fhwahop08047/02summ.htm
https://ops.fhwa.dot.gov/publications/fhwahop08047/02summ.htm

 Carpool pick-up points were set up.

*In 1989 more users were required to pay the fee, as
motorcycles and heavy vehicles made up about two-
thirds of the traffic entering the RZ. Only buses and
emergency vehicles were exempted.

e Later, the exemption for carpools was abolished,
because many private cars were picking up bus
commuters just to avoid the payment.



* Before the ALS, 32,500 vehicles entered, the RZ and after the
ALS in June 1975, entering vehicles dropped to 7,700, between
the hours of 7.30 am to 9.30 am, a 76% reduction.

* 9% of the users switched to transit.

* The use of transit for work related trips into the RZ “sharply
increased from 33% before the ALS to about 70% by 1983" .

* |[n 1994 ALS was extended to a full day, resulting in an
immediate 9.3% drop in traffic in and out the RZ.


https://en.wikipedia.org/wiki/Area_Licensing_Scheme#cite_note-10

1995 RPS Extension of the ALS to
manage diverted congestion

* In 1995 and 1997 congestion pricing was also applied to three major
expressways, the East Coast Parkway (ECP), the Central Expressway
and the Pan Island Expressway.

* The Central Expressway speed at peak hour rose to 67 km/h from
31 km/h.

* This extension was necessary as through traffic was diverted to routes
that bypassed the RZ, increasing demand on these arterials and
creating a need for expanding the capacity of the road network
outside the RZ.



The ERP (1998-present)

The Electronic Road Pricing (ERP) system was introduced in 1998.

The ERP system consists of gantries (sensors) located at all roads
linking into Singapore’s Central Area, and along expressways and
arterial roads with heavy traffic.

The ERP system calculates the toll based on the distance traveled and
the time of day.

The ERP reduced traffic in the restricted zone by 20% within the first
few months.



https://ops.fhwa.dot.gov/publications/fhwahop08047/02summ.htm
https://en.wikipedia.org/wiki/Electronic_Road_Pricing
https://en.wikipedia.org/wiki/Electronic_Road_Pricing
https://www.cmap.illinois.gov/updates/all/-/asset_publisher/UIMfSLnFfMB6/content/singapore-congestion-pricing

Car ownership in Singapore

* To buy a car in Singapore you must first participate in an auction where people bid
for a license to own a car (a COE).

Singaporeans Need $73,549 Just for Right to Buy a Car
Singaporeans need $73,549 just for right to buy a car | The Peninsula Qatar

* Revenue from motor vehicle taxes and certificates of entitlement (COE) rose by
15.2 per cent to $6.46 billion in 2022.

* Motor vehicle taxes were expected to rise by 5.9 per cent to $2.53 billion, likely on
the back of bigger and more luxurious cars being sold.

* Annual revenue from the ERP is $50 million ($80 million SGD), compared to the
$10 million (S16 million SGD) annual operation costs of the ERP.


https://thepeninsulaqatar.com/article/14/04/2022/singaporeans-need-73549-just-for-right-to-buy-a-car#:~:text=Bids%20for%20open%20category%20certificates%20of%20entitlement%20%28COE%29%2C,a%20cost%20incurred%20before%20purchasing%20the%20actual%20vehicle.

* The island nation geograth: There are no commuters in
and out of Singapore which limits traffic compared to New
York City and other major cities.

* Roads and public transport: The road network and the bus
and subway systems are in excellent condition, low cost
and extensive.

* Public transport is profitable: The revenue from the
'Public Transportation' segment of the shared mobility
market in Singapore was forecast to increase between
2024 and 2028 by in total 75.8 million U.S. dollars (+5.68
percent).



Basic sources for more detailed information

* Area Licensing Scheme — Wikipedia

e Electronic Road Pricing - Wikipedia



https://en.wikipedia.org/wiki/Area_Licensing_Scheme
https://en.wikipedia.org/wiki/Electronic_Road_Pricing

London

* The Congestion Charge is a £15 daily charge for driving in the
Congestion Charge zone 7:00-18:00 Monday-Friday and 12:00-18:00
Sat-Sun and bank holidays.

* No charge between Christmas Day and New Year's Day bank holiday
(inclusive).

* The easiest way to pay is by setting up Auto Pay. Exemptions and
discounts are also available.

* If your vehicle does not meet the Ultra Low Emission Zone (ULEZ)
standards, you must also pay the ULEZ charge.



https://tfl.gov.uk/modes/driving/ultra-low-emission-zone
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ULEZ and LEZ charges

* The Ultra Low Emission Zone (ULEZ) operates 24 -7 -365 days, across all
London boroughs, and does not include the M25.

* |f vehicle doesn't meet the ULEZ emissions standards and isn't exempt, it
pays a £12.50 daily charge to drive in the zone.

e Lorries, vans or specialist heavy vehicles (all over 3.5 tonnes) and buses,
minibuses and coaches (all over 5 tonnes) do not pay the ULEZ charge.
They pay the LEZ charge if they do not meet the Low Emission Zone (LEZ)
emissions standard.

* The ULEZ has expanded across all London boroughs. Find out more.



https://tfl.gov.uk/modes/driving/low-emission-zone/your-vehicle-and-lez
https://tfl.gov.uk/modes/driving/ultra-low-emission-zone/ulez-expansion-2023
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The congestion charge

* The London congestion charge is 15.50 British pounds (up from 5.00 in 2003),
charged on most motor vehicles driven in the Congestion Charge Zone
(CCZ)lin Central London 7:00 am and 6:00 pm Monday to Friday, and 12:00
noon and 6:00 pm Saturday and Sunday.

* In 1995, the London Congestion Research Programme concluded that the
city's economy will benefit from a congestion charge.

* The Road Traffic Reduction Act 1997 required authorities to reduce traffic
volumes and future London mayors were given the power to introduce "Road
user charging" by the Greater London Authority Act 1999.In his manifesto for
the 2000 London Mayoral election, Ken Livingstone proposed a £5 charge for
vehicles entering central London.



https://en.wikipedia.org/wiki/London_congestion_charge#cite_note-2
https://en.wikipedia.org/wiki/Central_London
https://en.wikipedia.org/wiki/Greater_London_Authority_Act_1999
https://en.wikipedia.org/wiki/2000_London_mayoral_election
https://en.wikipedia.org/wiki/Ken_Livingstone

Praise

* In November 2003, Scientific American listed Ken Livingstone as one of the

top 50 visionaries building a better world and contributing most to science
and technology during the year.

* They praised the mayor for his "guts and leadership" in introducing the
charge which had reduced traffic and his "courage" in combating a classic

case of externality, i.e. "the exploitation of common resources by some
people at the expense of others".

* They noted that other cities were now considering similar projects.


https://en.wikipedia.org/wiki/Scientific_American
https://en.wikipedia.org/wiki/Externality

Expected benefits

* The scheme was expected to reduce through traffic, reduce congestion both
within and outside the zone, improve the speed of buses and the quality of life
in central London.

* Improved traffic flows would make London more attractive to business
iInvestment.

e Substantial net revenues to be invested in London's transport system.

* 90% of those who responded to the scheme, viewed reducing traffic
congestion in central London as 'important’.



Results

* On launch day, an extra 300 buses (out of a total of around 8,000) were
introduced.

e Over the first month traffic was consistently down at least 15% on pre-charge
levels, with the second week seeing the reduction drop to 20%.

* Some shops and businesses are reported to be heavily affected by the charge,
both in terms of lost sales due to reduced traffic and increased delivery costs,
as recognised by the London Chamber of Commerce



* Cars and delivery vehicles entering the central zone was 60,000 fewer than the
previous year.

* 50-60% of this reduction was due to switches to public transport, 20—-30% to
journeys avoiding the zone, 15-25% switching to car share, and the remainder to
reduced number of journeys, more travelling outside the hours of operation, and
increased use of motorbikes and bicycles.

* Journey times were 14%.lower .
e 4,000 fewer people visited the zone daily.

* The chaglge was responsible for only a small fraction of the 7% drop in retail sales
reported.

* By comparison, the initial seven-month trial in 2006 of the Stockholm congestion
tax in the Swedish capital saw an average 25% reduction in traffic numbers.



https://en.wikipedia.org/wiki/Stockholm_congestion_tax

* In May 2007, a survey of 150 local businesses stated they had seen an
average drop in business of 25% following the introduction of the
charge. Transport for London disputed the findings, stating that there
had been "no overall effect” on business and that business in the
Central Zone had outperformed the rest of the UK in the central zone
during 2006.

* In February 2013, Transport for London reported a 10% reduction in
traffic from baseline conditions. The scheme contributed to an overall

reduction of 11% in vehicle kilometers in London between 2000 and
2012.



While levels of congestion in central London are close to pre-charging
levels, traffic would be worse without the Congestion Charging.
(Transport for London)

Congestion (time delay) Without congestion charge

Ultimate benefit of charging

Precharging level

With congestion charge

~ Immefjlate / W There could be rebound, induced demand ( Event 3 )
lowering of
congestion Time of start of charging( Event 1)
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Effects on air quality

* In 2007, the Fifth Annual Monitoring Report stated that from
2003 to 2006, NO, emissions fell by 17%, PM10 by 24% and
CO, by 3%, with some being attributed to the effects of
reduced levels of traffic flowing better, with the majority
being as a result of improved vehicle technology.

* The fall in CO, has been almost 20% as of 2007.



Effects on accidents

* Of the reduction from 2,598 personal injury crashes
inside the zone in the year before the scheme to 1,629
by 2005 Transport for London estimated that some 40
and 70 injuries may have been avoided annually due
to the introduction of the charging zone, with most of
the remaining reduction attributed to other changes

to the road network.



Revenue & profitability

* For 2017-18 revenues from the congestion charge were £229.8m representing
4.3% of annual revenues of Transport for London. A quarter of this was spent on
the cost of running the toll system. The congestion charge brought in an annual
operating net income of £155.9m for Transport for London.

* This income compares with Tfl's total revenue that year from bus and tube fares
of £4.319 billion.

* From 2003 to 2013, gross revenue reached £2.6 billion, of which, over
£1.2 billion (46%) has been invested in transport, £960 million on
improvements to the bus network; £102 million on roads and bridges;
£70 million on road safety; £51 million on local transport/borough
plans; and £36 million on sustainable transport and the environment.


https://en.wikipedia.org/wiki/Net_income

Basic sources for more detailed information

* London congestion charge — Wikipedia

e London’s congestion charge and its low emission zones (oecd.org)



https://en.wikipedia.org/wiki/London_congestion_charge
https://www.oecd.org/climate-action/ipac/webbooks-practices/dynamic/ipac-case-studies/c6cd48e9/pdf/london-s-congestion-charge-and-its-low-emission-zones.pdf

Stockholm

* The Stockholm congestion tax (Swedish: Trédngselskatt i
Stockholm), also referred to as the Stockholm congestion
charge, is a congestion pricing system implemented as

a tax levied on most vehicles entering and exiting
central Stockholm, Sweden.

* The congestion tax was implemented on a permanent basis
on August 1, 2007, after a seven-month trial period
between January 3, 2006 and July 31, 2006


https://en.wikipedia.org/wiki/Swedish_language
https://en.wikipedia.org/wiki/Congestion_pricing
https://en.wikipedia.org/wiki/Tax
https://en.wikipedia.org/wiki/Stockholm
https://en.wikipedia.org/wiki/Sweden
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Trial period and referendum

* During the trial period, public transport in the City of Stockholm was
improved and residents of Stockholm voted 53% to 47% in favor of the
congestion tax, but all outside areas voted against. In aggregate 47.5% were
in favor and 52.5% were against.

* The tax was implemented (giving more weight to Stockholm residents) with
funds from the tax to be used to build and improve roads around Stockholm.

* The tax varies by time of day from 1.6 euros to 3.2 euros and is paid upon
both entering and exiting the charging area.

* The congestion tax is deductible from taxable income.



Map showing the results of the
referendum in
each municipality.

GREEN: "Yes'-majority.
RED: 'No'-majority.
GREY: No referendum held.



https://en.wikipedia.org/wiki/Municipalities_of_Sweden
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Basic sources for more detailed information

* Stockholm congestion tax - Wikipedia

 Wayback Machine (archive.org)



https://en.wikipedia.org/wiki/Stockholm_congestion_tax
https://web.archive.org/web/20130927231526/http:/www.tmleuven.be/expertise/seminar/20111205_Stockholm.pdf

Milan

* Area Cis a congestion charge area in the city center of Milan. It was
introduced in 2012, replacing the previous pollution charge Ecopass and
based on the same designated traffic restricted zone. The area is about
8.2 km? (3.2 sq mi) with 77,000 residents (4.5% and 6% of the city total,
respectively) and is accessible through gates monitored by traffic cameras.

* The objective to reduce traffic, promote public transport, and decrease the
smog in the city.

* All net revenues from the system are used to promote public
transport and sustainable mobility.

* Like its predecessor Ecopass, the congestion charge was highly criticized,
although it decreased vehicle entrances into the city by about 30%,
increased average speeds of buses, and reduced levels of pollution.


https://en.wikipedia.org/wiki/Congestion_charge
https://en.wikipedia.org/wiki/Milan
https://en.wikipedia.org/wiki/Ecopass
https://en.wikipedia.org/wiki/Traffic_camera
https://en.wikipedia.org/wiki/Public_transport
https://en.wikipedia.org/wiki/Smog
https://en.wikipedia.org/wiki/Public_transport
https://en.wikipedia.org/wiki/Sustainable_mobility
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Area C traffic restricted zone (ZTL)



The charge is on vehicle entering, Monday to Friday from 7:30 am to
7:30 pm, except on Thursdays, when it is free after 6 pm.

Every vehicle entering pays €5 regardless of its pollution level.
Residents of the zone also pay, but they have 40 free accesses per year
and a discounted fare of €2.

Access to the area is forbidden for diesel Euro 3 or below, gasoline Euro
0, and private vehicles over 7 m (23 ft) long. Electric vehicles,
motorcycles and scooters, public utilities' vehicles, police and
emergency vehicles, buses and taxis are exempt Hybrid electric and bi-
fuel natural gas vehicles (CNG and LPG) were exempt until 1 January

2013. This was later extended until the end of 201615 and later to
September 2022


https://en.wikipedia.org/wiki/Diesel_engine
https://en.wikipedia.org/wiki/European_emission_standards
https://en.wikipedia.org/wiki/Gasoline
https://en.wikipedia.org/wiki/Electric_vehicle
https://en.wikipedia.org/wiki/Scooter_(motorcycle)
https://en.wikipedia.org/wiki/Hybrid_electric_vehicle
https://en.wikipedia.org/wiki/Bi-fuel
https://en.wikipedia.org/wiki/Natural_gas_vehicle
https://en.wikipedia.org/wiki/CNG
https://en.wikipedia.org/wiki/Liquefied_petroleum_gas
https://en.wikipedia.org/wiki/Milan_Area_C#cite_note-rules2014-15

Basic sources for more detailed information

* Milan Area C — Wikipedia

e \Wayback Machine (archive.org)



https://en.wikipedia.org/wiki/Milan_Area_C
https://web.archive.org/web/20151004135724/http:/www.tmleuven.be/expertise/seminar/20111205_Milano_Martino.pdf

Lower Manhattan

* In 2024, the MTA will start charging motorists a fee to drive into New
York City’s crowded midtown Manhattan.

* The aim of the congestion pricing plan, the first in the US, is to reduce
traffic and pollution while raising $15 billion for the city’s subways,
buses and commuter rails.
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Basic sources for more detailed information

* NYC congestion pricing plan: zone, map, everything to know
(fastcompany.com)

 Congestion pricing in New York City - Wikipedia



https://www.fastcompany.com/90896867/nyc-congestion-pricing-plan-zone-map-drivers-explained
https://en.wikipedia.org/wiki/Congestion_pricing_in_New_York_City

