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GLOSSARY

Advanced driver assistance systems (ADAS)

The precursors of AV technology offered by OEMs today in the form of advanced driver
assistance systems (ADAS) such as blind spot monitoring, forward collision warning,
lane assist among others.

Algorithm

A sequence of instructions, rules, and calculations executed by a computerin a
particular order to yield a result, typically an answer to a specified problem. Algorithms
can be used in combination with other algorithms to solve complex problems™®

Artificial intelligence

The term "artificial intelligence" is used to describe machines that mimic "cognitive"
functions that humans associate with other human minds, such as "learning" and
"problem solving"."*®

AV/AVs
Automated vehicle

Autonomous Vehicles Innovation Network (AVIN)

An initiative led by the Ontario Centres of Excellence and funded by the Province of
Ontario, AVIN brings together industry and academia to capitalize on the economic
opportunities of connected and autonomous vehicles (C/AV), while developing the

emerging technology and infrastructure.

Connected vehicle

A vehicle that is capable of safe, interoperable networked wireless communications
among vehicles (V2V - Vehicle to Vehicle), the infrastructure (V2I - Vehicle to
Infrastructure), (V2X - Vehicle to Other) or passengers’ personal communications
devices. Examples of communication modes can include Dynamic Short Range
Communications (DSRC), Wi-Fi or 5G networks.

Driving automation system

The hardware and software that are collectively capable of performing part or all of the
driving task on a sustained basis; this term is used generically to describe any system
capable of level 1-5 driving automation.™

First mile
First mile is a term used to describe the movement of people and goods from a starting
point in a home or business to a transportation hub. See also Last mile.

Last mile
Last mile is a term used to describe the movement of people and goods from a
transportation hub to a final destination in the home. See also First mile.
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LiDAR
A detection system which works on the principle of radar but uses light from a laser to
measure distances to objects.

Low-income measure, after tax (LIM-AT)

The Low-income measure, after tax, refers to a fixed percentage (50%) of median
adjusted after-tax income of private households. The household after-tax income
is adjusted by an equivalence scale to take economies of scale into account. This
adjustment for different household sizes reflects the fact that a household's needs
increase, but at a decreasing rate, as the number of members increases.™®

Low or Zero-Carbon Energy Sources

Low-carbon or zero-carbon energy sources reduce or eliminate carbon emissions
associated with conventional petroleum fuels, such as gasoline and diesel. The

most common low-carbon fuels are alternative fuels and cleaner fossil fuels, such

as natural gas (CNG and LPG). The main purpose of a low-carbon fuel standard is to
decrease carbon dioxide emissions associated with vehicles powered by various types
of internal combustion engines while also considering the entire life cycle ("well to
wheels"), in order to reduce the carbon footprint of transportation. Zero-emissions
vehicles emit no exhaust gas from the onboard source of power, including harmful
pollutants such as particulates (soot), hydrocarbons, carbon monoxide, ozone, lead, and
various oxides of nitrogen.

Machine learning

Machine learning is the scientific study of algorithms and statistical models that
computer systems use to effectively perform a specific task without using explicit
instructions, relying on patterns and inference instead. It is seen as a subset of
artificial intelligence. Machine learning algorithms build a mathematical model based
on sample data, known as "training data", in order to make predictions or decisions
without being explicitly programmed to perform the task.™®

Mobility-as-a-Service (MaaS)

Mobility as a Service or Transportation as a Service, describes a shift away from
personally owned modes of transportation and towards mobility solutions that are
consumed as a service. This is enabled by combining transportation services from
public and private transportation providers through a unified gateway that creates and
manages the trip, which users can pay for with a single account.

Non-OEM companies

Companies which do not manufacture their own vehicles, but may - for example
- modify an existing vehicle by "integrating systems from multiple suppliers and
coupling that with their own AV technology stack®.
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Original Equipment Manufacturer (OEM)

Any company that manufactures parts for use in new vehicles, but often used to
describe automobile manufacturers that assemble and market vehicles under their
own brand.

Private Transportation Company (PTC)

A Private Transportation Company (PTC), sometimes known as a transportation
network company (TNC), mobility service provider (MSP) or ride-hailing service, is a
company that matches passengers with drivers (or eventually AVs) via websites and
mobile apps.

A PTC is defined in the Toronto Municipal Code Chapter 546, Licensing of Vehicles-For-
Hire § 546-1.

Ride-hailing

The act of a hailing a private vehicle for the purposes of securing a transportation
services. Usually paid for by a time and/or distance based fee. Excludes: traditional
taxis, limousines and public transportation.

See Private Transportation Company (PTC)

Ride-sharing
The act of sharing a private vehicle with another known or unknown passenger and
sharing the cost of operating the vehicle (such as carpooling).

Shared automated vehicle (AV) fleet
Driverless vehicles (SAE Level 4 or 5) operated as part of an on-demand ride-hailing
service

SAE Levels of Driving Automation

The current global standard for indicating the level of driving automation. There are
six levels, from zero to five. The higher the level, the more the vehicle is capable of

handling the full driving task without human intervention, including monitoring the
environment, navigating between destinations, and avoiding collisions.

Travel Demand Model (TDM)

Travel Demand Models (TDM) are computer programs which predict how people use
transportation systems. They are used to test the implications of infrastructure (e.g.
the addition of a new road or higher-order transit line), policy (e.g. changes to transit
service levels or fare policies) or technology (e.g. AVs) changes on future travel
patterns. These predictions of future travel patterns are based on projected land use,
demographics, and the region's existing travel patterns, through variables such as
population, employment, households, current travel behaviour, and more. Outputs can
include traffic volumes for various roadway segments, ridership on transit routes, and
travel times.
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Transportation Network Company (TNC)
See Private Transportation Company (PTC)

Unbanked
Unbanked (or financially excluded) refers to those individuals who lack access to some
or all mainstream banking services.

Vehicle-to-infrastructure (V2I) communication

In V2I, the infrastructure plays a coordination role by gathering global or local
information on traffic and road conditions and then suggesting or imposing certain
behaviors on a group of vehicles. One example is ramp metering, already widely used,
which requires limited sensors and actuators (measurements of traffic density on a
highway and traffic lights on ramps).

Vehicle-to-vehicle (V2V) communication

Vehicle-to-vehicle (V2V) is an automobile technology designed to allow automobiles
to "talk" to each other. The systems will use a region of the 5.9 GHz band set aside
by the United States Congress in 1999, the unlicensed frequency also used by Wi-

Fi. The US V2V standard, commonly known as WAVE ("Wireless Access for Vehicular
Environments"), builds upon the lower-level IEEE 802.11p standard.

Vehicle-to-everything (V2X) communication

V2X communication is the passing of information from a vehicle to any entity that
may affect the vehicle, and vice versa. It is a vehicular communication system

that incorporates other more specific types of communication as V2| (Vehicle-to-
Infrastructure), V2V (Vehicle-to-vehicle), V2P (Vehicle-to-Pedestrian), V2D (Vehicle-to-
device) and V2G (Vehicle-to-grid).

VKT
Vehicle Kilometres Travelled

PAGE | 83



REFERENCES

10

Creger, Hana, Espino, Joel and Sanchez, Alvaro (2018) Mobility Equity
Framework: How to Make Transportation Work for People, [online]
Available from: http://greenlining.org/publications/2018/mobility-equity-
framework/

City of Toronto (2002) Toronto Official Plan, June 2015 Office
Consolidation, City Planning. Adopted by City Council November.
[online] Available from: https://www.toronto.ca/wp-content/
uploads/2017/11/99b3-cp-official-plan-volume-1-consolidation.pdf

City of Toronto (2015) TO Prosperity: Poverty Reduction Strategy, Social
Development, Finance & Administration. Approved by City Council on
November 30. [online] Available from: https://www.toronto.ca/city-
government/accountability-operations-customer-service/long-term-
vision-plans-and-strategies/poverty-reduction-strategy/

Toronto Public Health (2014) A Healthy City for All: Toronto Public Health
Strategic Plan 2015-2019, [online] Available from: https://www.toronto.
ca/city-government/accountability-operations-customer-service/long-
term-vision-plans-and-strategies/strategic-plan-2015-2019/

City of Toronto (2013) Toronto Seniors Strategy, Social Development,
Finance & Administration. Approved by City Council on May 7.
[online] Available from: https://www.toronto.ca/wp-content/
uploads/2017/11/97e3-seniors-strategy-fullreport.pdf

City of Toronto (2013) Toronto Strong Neighbourhoods Strategy 2020,
Social Development, Finance & Administration. Adopted by City Council
on July 16. [online] Available from: https://www.toronto.ca/legdocs/
mmis/2017/cd/bgrd/backgroundfile-101394.pdf

Taft, Molly (2018) ‘Why Can’t Uber and Lyft Be More Wheelchair-
Friendly?’ CityLab, 11th December. [online] Available from: https://www.
citylab.com/transportation/2018/12/ride-hailing-users-disabilitiies-
wheelchair-access-uber/577855/

Claypool, Henry, Bin-Nun, Amitai and Gerlach, Jeffrey (2017) Self-
Driving Cars: The Impact On People With Disabilities, Ruderman Family
Foundation; Securing America’s Future Energy. [online] Available from:
https://www.ilru.org/sites/default/files/resources/transportation/
Ruderman_Whitepaper.pdf

Saripalli, Srikanth ‘Are self-driving cars the future of mobility for disabled
people?’ The Conversation, October. [online] Available from: https://
theconversation.com/are-self-driving-cars-the-future-of-mobility-for-
disabled-people-84037

U.S. Department of Transportation. Federal Transit Administration
(2018) Strategic Transit Automation Research Plan, [online] Available
from: https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/research-
innovation/114661/strategic-transit-automation-research-report-
no-0116_0.pdf

PAGE | 84



REFERENCES

11

12

13

14

15

16

17

18

19

20

Canada. Parliament. Senate. Standing Committee on Banking Trade and
Commerce (2018) Bill S-237, An Act to amend the Criminal Code (criminal
interest rate), (Brief submitted by Jerry Buckland). [online] Available
from: https://sencanada.ca/content/sen/committee/421/BANC/Briefs/
BANC_S-237_JerryBuckland_e.pdf

National Academies of Sciences Engineering and Medicine (2016)
Between Public and Private Mobility: Examining the Rise of Technology-
Enabled Transportation Services, Washington, D.C., Transportation
Research Board.

Statistics Canada (2017) Toronto, C [Census subdivision], Ontario and
Ontario [Province] (table). Census Profile., 2016 Census. Statistics
Canada Catalogue no. 98-316-X2016001. Ottawa. Released November
29, 2017. [online] Available from: https://www12.statcan.gc.ca/census-
recensement/2016/dp-pd/prof/index.cfm?Lang=E

Ward, Daniel (2017) ‘Transportation Network Companies & Accessibility:
How Other Jurisdictions are Navigating Accessibility Issues in an Evolving
Vehicle-For Hire Industry & Ideas for B.C. [online] Available from: http://
hdl.handle.net/2429/60724

City of Toronto (n.d.) Toronto Municipal Code: Chapter 546, Licensing
of Vehicles-For-Hire, [online] Available from: https://www.toronto.ca/
legdocs/municode/toronto-code-546.pdf

Bosch, Patrick M., Becker, Felix, Becker, Henrik and Axhausen, Kay W.
(2018) ‘Cost-Based Analysis of Autonomous Mobility Services’. Transport
Policy, 64, pp. 76-91.

Social Planning Toronto (2018) Talking Access & Equity: A Profile of City
of Toronto Residents Who Speak Neither Official Language, [online]
Available from: https://www.socialplanningtoronto.org/talking_access_
equity

Martin Prosperity Institute (2012) Transit Deserts & Hulchanski’s
Three Cities, University of Toronto. [online] Available from: http://
martinprosperity.org/images/stories/jmc/cache/mpi-transit-deserts-
hulchanskis-three-cities.pdf

The Future of Privacy Forum (2017) Unfairness by Algorithm: Distilling the
Harms of Automated Decision-Making, [online] Available from: https://
fpf.org/wp-content/uploads/2017/12/FPF-Automated-Decision-Making-
Harms-and-Mitigation-Charts.pdf

McSweeny, Terrell and O’Dea, Brian (2017) ‘The Implications of
Algorithmic Pricing for Coordinated Effects Analysis and Price
Discrimination Markets in Antitrust Enforcement’. Antitrust, 32(1),
pp. 75-81. [online] Available from: https://www.ftc.gov/system/files/
documents/public_statements/1286183/mcsweeny_and_odea_-
implications_of_algorithmic_pricing_antitrust_fall_2017_0.pdf

PAGE | 85



REFERENCES

21 National Collaborating Centre for Determinants of Health (2013) Let’s
Talk: Health Equity, Antigonish, NS: National Collaborating Centre for
Determinants of Health, St. Francis Xavier University. [online] Available
from: http://nccdh.ca/images/uploads/Lets_Talk_Health_Equity English.
pdf

22 City of Toronto (2017) TransformTO: Climate Action for a Healthy,
Equitable and Prosperous Toronto Report #2 — The Pathway to a Low
Carbon Future, Environment & Energy. Adopted by City Council on
July 4. [online] Available from: https://www.toronto.ca/wp-content/
uploads/2017/10/99b9-TransformTO-Climate-Action-for-a-Healthy-
Equitable-and-Prosperous-Toronto-Report-2-The-Pathway-to-a-Low-
Carbon-Future-Staff-Report-April-2017.pdf

23 Chase, Robin (2016) ‘Vehicles as a Service, a new circular economy’.
Medium, 11th September. [online] Available from: https://medium.
com/@rmchase/vehicles-as-a-service-a-new-circular-economy-
dd451e9¢507d

24 City of Toronto (2018) Circular Economy Procurement Implementation
Plan and Framework (CE Framework), Solid Waste Management Services.
Adopted by Government Management Committee on June 5. [online]
Available from: https://www.toronto.ca/legdocs/mmis/2018/gm/bgrd/
backgroundfile-115664.pdf

25 Bloomberg Philanthropies and Aspen Institute (2017) Taming the
Autonomous Vehicle: A Primer for Cities, Long Island City, NY. [online]
Available from: https://www.bbhub.io/dotorg/sites/2/2017/05/
TamingtheAutonomousVehicleSpreadsPDF.pdf

26 City of Seattle. Seattle Department of Transportation (2017) New
Mobility Playbook: Appendix C: Preliminary Automated Mobility Policy
Framework, Seattle, WA. [online] Available from: https://www.seattle.
gov/Documents/Departments/SDOT/NewMobilityProgram/AppendixC.
pdf

27 Peter Slowik, Pavlenko, Nikita and Lutsey, Nic (2019) Emerging Policy
Approaches to Electrify Ride-hailing in the United States, International
Council on Clean Transportation. [online] Available from: https://www.
theicct.org/sites/default/files/publications/EV_ridehailing_policy_
approaches_20190108.pdf

28 Wadud, Zia, MacKenzie, Don and Leiby, Paul (2016) ‘Help or Hindrance?
The Travel, Energy and Carbon Impacts of Highly Automated Vehicles'.
Transportation Research Part A: Policy and Practice, 86, pp. 1-18.

29 Taiebat, Morteza, Brown, Austin L., Safford, Hannah R., Qu, Shen and
Xu, Ming (2018) ‘A review on energy, environmental, and sustainability
implications of connected and automated vehicles’. Environmental
Science and Technology, 52(20), pp. 11449-11465.

PAGE | 86



REFERENCES

30

31

32

33

34

35

36

37

38

39

40

41

Climate-KIC and C40 Cities (2018) Municipality-led Circular Economy
Case Studies, [online] Available from: https://c40-production-images.
s3.amazonaws.com/researches/images/75_Circular_Cities_brochure.
original.pdf?1547819784

City of Toronto (n.d.) “Working Towards a Circular Economy’. [online]
Available from: https://www.toronto.ca/services-payments/recycling-
organics-garbage/long-term-waste-strategy/working-toward-a-circular-
economy/

Toronto Transit Commission (2008) ‘Green Procurement Policy’. [online]
Available from: https://www.ttc.ca/TTC_Business/Materials_and_
procurement/About_Us/Commission_Policies/Green_Procurement_
Policy.jsp

World Economic Forum (2016) Understanding the Sharing Economy,
[online] Available from: http://www3.weforum.org/docs/WEF_
Understanding_the_Sharing_Economy_report_2016.pdf

Ellen MacArthur Foundation (2019) Circular Economy in Cities, [online]
Available from: https://www.ellenmacarthurfoundation.org/assets/
downloads/Circular-economy-in-cities-preview-paper.pdf

Martin, Elliot and Shaheen, Susan (2016) Impacts of car2go on Vehicle
Ownership, Modal Shift, Vehicle Miles Traveled, and Greenhouse Gas
Emissions: An Analysis of Five North American Cities, Transportation
Sustainability Research Center (TSRC) at University of California, Berkeley.
[online] Available from: http://innovativemobility.org/wp-content/
uploads/2016/07/Impactsofcar2go_FiveCities_2016.pdf

Autonomous Vehicle Innovation Network (AVIN) (2019) ‘About’. [online]
Available from: https://www.avinhub.ca/about/

City of Toronto (2013) Collaborating for Competitiveness: A Strategic
Plan for Accelerating Economic Growth and Job Creation in Toronto,
Economic Development & Culture. Adopted by City Council on February
20. [online] Available from: https://www.toronto.ca/wp-content/
uploads/2017/08/8ea9-collaborating_for_competitveness.pdf

Invest in Ontario (2019) ‘Automotive’. [online] Available from: https://
www.investinontario.com/automotive#auto-intro

Hoopes, Heidi (2015) ‘Mcity opens as a first-of-its-kind sandbox for
autonomous and connected vehicles’. New Atlas, 21st July. [online]
Available from: https://newatlas.com/mcity-autonomous-cars/38565/

Ambler, Scott (2019) ‘Development Sandboxes: An Agile “Best Practice”’.
[online] Available from: http://www.agiledata.org/essays/sandboxes.html

Toronto Global (2019) ‘We are skilled’. [online] Available from: https://
torontoglobal.ca/Talent/We-are-skilled

PAGE | 87



REFERENCES

42

43

44

45

46

47

48

49

50

51

52

Citi Foundation and The Economist Intelligence Unit (2015) Accelerating
Pathways: Youth Economic Strategy Index 2015, [online] Available from:
https://www.citi.com/citi/foundation/programs/pathways-to-progress/
accelerating-pathways/downloads/Citi-Foundation-Accelerating-
Pathways-Youth-Economic-Strategy-Index-2015.pdf

Lamb, Creig, Munro, Daniel and Vu, Viet (2018) Better, Faster, Stronger:
Maximizing the benefits of automation for Ontario’s firms and people,
The Brookfield Institute for Innovation + Entrepreneurship. [online]
Available from: https://brookfieldinstitute.ca/wp-content/uploads/
Brookfield-Institute-Better-Faster-Stronger-2.pdf

Cutean, Alexandra (2017) Autonomous vehicles and the future of work
in Canada, Information and Communications Technology Council

(ICTC). [online] Available from: https://www.ictc-ctic.ca/wp-content/
uploads/2018/01/ICTC_-Autonomous-Vehicles-and-The-Future-of-Work-
in-Canada-1-1.pdf

City of Toronto (n.d.) ‘Competitive City’. [online] Available from: https://
www.toronto.ca/business-economy/invest-in-toronto/competitive-city/

KPMG (2018) Autonomous Vehicles Readiness Index: Assessing countries’
openness and preparedness for autonomous vehicles, [online] Available
from: https://assets.kpmg/content/dam/kpmg/nl/pdf/2018/sector/
automotive/autonomous-vehicles-readiness-index.pdf

City of Toronto (n.d.) ‘Strong Economy’. [online] Available from: https://
www.toronto.ca/business-economy/invest-in-toronto/strong-economy/

Felton, Ryan (2017) ‘Here’s A Map Of 263 Companies Involved In
Developing Autonomous Cars’. Jalopnik, 11th May. [online] Available
from: https://jalopnik.com/heres-a-map-of-263-companies-involved-in-
developing-aut-1795127732

Canada. Parliament. Senate. Standing Committee on Transport and
Communications (2018) Driving Change: Technology and the Future
of the Automated Vehicle, [online] Available from: https://sencanada.
ca/content/sen/committee/421/TRCM/Reports/COM_RPT_TRCM_
AutomatedVehicles_e.pdf

Deloitte (2018) Connected and Autonomous Vehicles in Ontario:
Implications for Data Access, Ownership, Privacy and Security, [online]
Available from: https://www?2.deloitte.com/content/dam/Deloitte/ca/
Documents/consulting/ca-EN-CVAV-Research-Final-Data-Privacy-Security-
Report-20180425-A0ODA.PDF

Anon (2019) Municipal Freedom of Information and Protection of Privacy
Act, R.S.0. 1990, c. M.56, [online] Available from: https://www.ontario.
ca/laws/statute/90m56#BK36

Information & Privacy Commissioner of Ontario (2013) Privacy by
Design, [online] Available from: https://www.ipc.on.ca/wp-content/
uploads/2013/09/pbd-primer.pdf

PAGE | 88



REFERENCES

53

54

55

56

57

58

59

60

61

62

63

Sidewalk Labs (2019) ‘Designing for Digital Transparency in the Public
Realm’. [online] Available from: https://sidewalklabs.com/dtpr/

Uber (2019) ‘Privacy Policy’. [online] Available from: https://privacy.uber.
com/policy/

Lyft (2017) ‘Lyft Privacy Policy’. [online] Available from: https://www.lyft.
com/terms

National Automobile Dealers Association and the Future of Privacy Forum
(2017) Personal Data in Your Car, [online] Available from: https://fpf.org/
wp-content/uploads/2017/01/consumerguide.pdf

Landoll, D J and Williams, J R (1996) ‘An Enterprise Assurance
Framework’, in Proceedings of the 5th International Workshops on
Enabling Technologies: Infrastructure for Collaborative Enterprises
(WET ICE’96), WET-ICE "96, Washington, DC, USA, IEEE Computer
Society, pp. 118--. [online] Available from: http://dl.acm.org/citation.
cfm?id=832310.837271

Danon, Shay (n.d.) ‘GDPR Top Ten #6: Privacy by Design and by Default’.
[online] Available from: https://www2.deloitte.com/ch/en/pages/risk/
articles/gdpr-privacy-by-design-and-by-default.html

Privacy and Big Data Institute and Deloitte Canada L.L.P. (2016) ‘Privacy
by Design Certification Program : Assessment Control Framework.
Appendix A—Privacy by Design Assessment Control Framework’. ,
(October). [online] Available from: http://www.ryerson.ca/content/dam/
pbdi/Certification/Privacy by Design Certification Program Assessment
Methodology20161011.pdf

Privacy and Big Data Institute and Deloitte Canada L.L.P. (n.d.) Privacy
by Design Assessment and Certification, [online] Available from: https://
www.ryerson.ca/content/dam/pbdce/certification/Privacy-by-Design-
Overview_PbDCE.pdf

City of Toronto (2016) Vision Zero Road Safety Plan 2017-2021,
Transportation Services. Adopted by City Council on July 12.

[online] Available from: https://www.toronto.ca/wp-content/
uploads/2017/11/990f-2017-Vision-Zero-Road-Safety-Plan_Junel.pdf

Ticoll, David (2017) Harnessing the mobility revolution to build the
Canada that we want, Written evidence submitted Senate Standing
Committee on Transport and Communications on April 11. [online]
Available from: https://sencanada.ca/content/sen/committee/421/
TRCM/Briefs/BriefDavidTicoll_e.pdf

United States. National Highway Traffic Safety Administration (n.d.)
‘Automated Vehicles for Safety’. [online] Available from: https://www.
nhtsa.gov/technology-innovation/automated-vehicles-safety

PAGE | 89



REFERENCES

64

65

66

67

68

69

70

71

72

73

74

Shi, Hong Yun (Eva), Sweet, Matthias and Rajevan, Niranjan (2019)
Automated Vehicles in the Greater Toronto and Hamilton Area: Overview
from a 2018 Consumer Survey, TransForm Laboratory of Transportation
and Land use Planning School of Urban and Regional Planning, Ryerson
University.

Council of Ministers Responsible for Transportation and Highway Safety
(2018) The Future of Automated Vehicles in Canada: Report of the PPSC
Working Group on Connected and Automated Vehicles, [online] Available
from: https://comt.ca/reports/autovehicle2018.pdf

Partners for Automated Vehicle Education (2019) ‘About’. [online]
Available from: https://pavecampaign.org/about/

Stock, Kyle (2018) ‘Self-Driving Cars can Handle Neither Rain nor Sleet
nor Snow’. Bloomberg Businessweek, 17th September. [online] Available
from: https://www.bloomberg.com/news/articles/2018-09-17/self-
driving-cars-still-can-t-handle-bad-weather

Lampert, Allison (2018) ‘In Canada, driverless cars learn to see in the
snow’. Reuters, 21st March. [online] Available from: https://www.reuters.
com/article/us-autos-selfdriving-canada-idUSKBN1GX2V9

Calderone, Len (2018) ‘Autonomous Cars — Safety and Traffic Regulations’.
RoboticsTomorrow, 25th October. [online] Available from: https://www.
roboticstomorrow.com/article/2018/10/autonomous-cars-—safety-and-
traffic-regulations-/12722

Merat, Natasha, Louw, Tyron, Madigan, Ruth, Wilbrink, Marc and
Schieben, Anna (2018) ‘What externally presented information do VRUs
require when interacting with fully Automated Road Transport Systems in
shared space?’ Accident Analysis & Prevention, 118, pp. 244-252.

Haynes, Danielle (208AD) ‘Towns cracking down on GPS app shortcuts’.
UPI, 20th February. [online] Available from: https://www.upi.com/Towns-
cracking-down-on-GPS-app-shortcuts/4341517446997/

City of Toronto (n.d.) ‘Traffic Calming’. [online] Available from: https://
www.toronto.ca/services-payments/streets-parking-transportation/
traffic-management/traffic-calming/

Loukaitou-Sideris, Anastasia, Bornstein, Amanda, Fink, Camille,
Samuels, Linda and Gerami, Shahin (2009) How to Ease Women'’s Fear
of Transportation Environments: Case Studies and Best Practices, Mineta
Transportation Institute— College of Business, San José State University.
[online] Available from: http://transweb.sjsu.edu/sites/default/
files/2611-women-transportation.pdf

Siripanich, Stamp (n.d.) ‘Travel with Trust: Designing for Women'’s Safety
in Autonomous Rideshares’. TEAGUE. [online] Available from: http://
teague.com/latest/travel-with-trust-designing-for-womens-safety-in-
autonomous-rideshares

PAGE | 90



REFERENCES

75

76

77

78

79

80

81

82

83

84

2getthere (2018) ‘Autonomous Shuttles: mixed traffic on existing roads
for financially viable transit for modest volumes’. [online] Available from:
https://www.2getthere.eu/autonomous-shuttles/

Grush, Bern and Niles, John (2015) ‘Transit Leap: What Autonomous
Vehicles Can Do for Transit’. Move Forward, 30th October. [online]
Available from: https://www.move-forward.com/transit-leap-what-
autonomous-vehicles-can-do-for-transit/

United States. Department of Transportation. Intelligent Transportation
Systems Joint Program Office. (n.d.) ‘Connected Vehicle Basics’. [online]
Available from: https://www.its.dot.gov/cv_basics/cv_basics_benefits.

htm

Lima, Antonio, Rocha, Francisco, V6lp, Marcus and Esteves-Verissimo,
Paulo (2016) ‘“Towards Safe and Secure Autonomous and Cooperative
Vehicle Ecosystems’, in Proceedings of the 2nd ACM Workshop on Cyber-
Physical Systems Security and Privacy - CPS-SPC ’16, Vienna, Austria, ACM
Press, pp. 59-70.

National Association for City Transportation Officials (2017) Blueprint for
Autonomous Urbanism, [online] Available from: https://nacto.org/wp-
content/uploads/2017/11/BAU_Mod1_raster-sm.pdf

Poon, Linda (2017) ‘How Police Are Preparing for the Arrival of
Autonomous Cars’. CityLab, 25th October. [online] Available from:
https://www.citylab.com/transportation/2017/10/waymo-police-first-
responders-emergency-vehicles-driverless-cars/543351/

National Fire Protection Association (2018) ‘About NFPA’s Alternative Fuel
Vehicles Safety Training’. [online] Available from: https://www.nfpa.org/
Training-and-Events/By-topic/Alternative-Fuel-Vehicle-Safety-Training/
About-the-program

National Fire Protection Association (2018) ‘Emergency Response Guides’.

[online] Available from: https://www.nfpa.org/Training-and-Events/
By-topic/Alternative-Fuel-Vehicle-Safety-Training/Emergency-Response-
Guides

Waymo (2018) Waymo Fully Self-Driving Chrysler Pacifica: Emergency
Response Guide and Law Enforcement Interaction Protocol, [online]
Available from: https://storage.googleapis.com/sdc-prod/v1/safety-
report/waymo_law_enforcement_interaction_protocol_v2.pdf

Cowper, Thomas J. and Levin, Bernard H. (2018) ‘Autonomous Vehicles:
How Will They Challenge Law Enforcement?’ FBI Law Enforcement
Bulletin, 13th February. [online] Available from: https://leb.fbi.gov/
articles/featured-articles/autonomous-vehicles-how-will-they-challenge-
law-enforcement

PAGE | 91



REFERENCES

85

86

87

88

89

90

91

92

93

94

95

96

United States. Federal Highway Administration (2017) Leveraging the
Promise of Connected and Autonomous Vehicles to Improve Integrated
Corridor Management and Operations: A Primer, U.S. Department

of Transportation. [online] Available from: https://ops.fhwa.dot.gov/
publications/fhwahop17001/fhwahop17001.pdf

Open Data Institute (2018) ‘Defining a “data trust”’. [online] Available
from: https://theodi.org/article/defining-a-data-trust/

Open Data Institute (n.d.) “What is data infrastructure?’ [online] Available
from: https://theodi.org/topic/data-infrastructure/

Canadian Urban Transit Association (CUTA /ACTU) (2017) Integrated
Mobility: Implementation toolbox, [online] Available from: http://
cutaactu.ca/report/mobility-management/images/CUTA_Integrated
Mobility_Toolbox_September2017_English.pdf

Higashide, Steven (2018) ‘4 Things For Transit Agencies to Remember in a
World of Driverless Car Hype'., 3rd May. [online] Available from: http://
transitcenter.org/2018/05/03/4-things-transit-agencies-remember-
world-driverless-car-hype/

National Association for City Transportation Officials (2016) Transit Street
Design Guide, Washington, D.C., Island Press. [online] Available from:
https://nacto.org/publication/transit-street-design-guide/introduction/
why/designing-move-people/

Toronto Transit Commission (2018) Corporate Plan 2018-2022, Endorsed
by TTC Board on January 25. [online] Available from: https://www.ttc.ca/
Coupler/PDFs/1_Corporate_Plan_2018-2022.pdf

Koonce, Peter (2012) ‘Prioritizing Transit in a Connected Vehicle World'".
ITE Journal, 82(12), pp. 18-22.

David Kriger Consultants Inc. and CPCS (2016) Urban Goods Movement
Regional Transportation Plan Legislative Review Backgrounder: Urban
Goods Movement, Metrolinx. [online] Available from: http://www.
metrolinx.com/en/regionalplanning/rtp/technical/05_Urban_Goods_
Movement_Report_EN.pdf

Deng, Puyuan (Paul) (2017) Automated Freight Vehicles: Current
Technology, Potential Impacts and Policy Implications, University
of Toronto. [online] Available from: https://uttri.utoronto.ca/
files/2017/03/4-AV-Freight-Puyuan-Deng-1.pdf

Wong, Julia Carrie (2017) ‘Delivery robots: a revolutionary step or
sidewalk-clogging nightmare?’ The Guardian, 12th April. [online]
Available from: https://www.theguardian.com/technology/2017/apr/12/
delivery-robots-doordash-yelp-sidewalk-problems

Pardes, Arielle (2018) ‘Postmates’ Quest to Build the Delivery Robot of
the Future’. Wired, 13th December. [online] Available from: https://www.
wired.com/story/postmates-delivery-robot-serve/

PAGE | 92



REFERENCES

97

98

99

100

101

102

103

104

105

106

107

City of Toronto (2018) Road Classification Amendments, Transportation
Services. Adopted by City Council on April 24. [online] Available from:
http://app.toronto.ca/tmmis/viewAgendaltemHistory.do?item=2018.
PW28.7

Ismail, Nick (2017) ‘Mobility-as-a-service: driverless cars leading the
next travel revolution’. Information Age, 19th April. [online] Available
from: https://www.information-age.com/mobility-driverless-cars-travel-
revolution-123465797/

MaRS Discovery District (2016) Microtransit: An assessment of potential

to drive greenhouse gas reductions, [online] Available from: https://www.

marsdd.com/wp-content/uploads/2016/12/Microtransit-report-2016.pdf

HERE Technologies (2018) How autonomous vehicles could relieve or
worsen traffic congestion, [online] Available from: https://www.here.
com/sites/g/files/odxslz166/files/2018-12/HERE_How_autonomous_
vehicles_could_relieve_or_worsen_traffic_congestion_white_paper.pdf

City of Toronto (2015) Congestion Management Plan 2016-2020,
Transportation Services. Adopted by City Council on November

3. [online] Available from: https://www.toronto.ca/wp-content/
uploads/2018/01/96a1-CMP-2016-2020_Final_Nov20_Web-a.pdf

Parachute (n.d.) Pace Car Program Overview, [online] Available from:
http://www.parachutecanada.org/downloads/programs/walkthisway/
Pace_Car_Program_Overview.pdf

Alba, Michael (2018) ‘Turning Autonomous Cars into Robot Traffic
Managers’. Engineering.com, 9th November. [online] Available from:
https://www.engineering.com/DesignerEdge/DesignerEdgeArticles/
ArticlelD/17954/Turning-Autonomous-Cars-into-Robot-Traffic-Managers.
aspx

Ahmed, Siam (2018) ‘Get to Know Connected Vehicle Technology: V2V,
V2X, V2I'. Geotab Blog, 9th February. [online] Available from: https://
www.geotab.com/blog/connected-vehicle-technology/

City of Toronto (2018) Open Data Master Plan 2018-2022, Information
& Technology. Adopted by City Council on January 31. [online] Available
from: https://www.toronto.ca/city-government/data-research-maps/
open-data/open-data-master-plan/

City of Toronto (n.d.) ‘The New Open Data Portal’. [online] Available from:

https://www.toronto.ca/city-government/data-research-maps/open-
data/open-data-portal/

City of Toronto (n.d.) ‘Transportation - Data Catalogue’. [online] Available
from: https://www.toronto.ca/city-government/data-research-maps/
open-data/open-data-catalogue/transportation/

PAGE | 93



REFERENCES

108

109

110

111

112

113

114

115

116

117

118

International Transport Forum (OECD) (2018) The Shared-Use City:
Managing the Curb, Organisation for Economic Co-operation and
Development. [online] Available from: https://www.itf-oecd.org/sites/
default/files/docs/shared-use-city-managing-curb_3.pdf

Ezike, Richard, Martin, Jeremy, Catalano, Katherine and Cohn, Jesse
(2019) ‘Where Are Self-Driving Cars Taking Us?’ [online] Available from:
WWW.UCSUsa.org

City of Boston. Boston Transportation Department (2017) Go Boston
2030: Vision and Action Plan, Boston, MA. [online] Available from:
https://www.boston.gov/sites/default/files/go_boston 2030 - full_
report_to_download.pdf

Schaller, Bruce (2017) Unsustainable? The Growth of App-Based Ride
Services and Traffic, Travel and the Future of New York City, [online]
Available from: http://www.schallerconsult.com/rideservices/
unsustainable.pdf

Bliss, Laura (2018) ‘Where Ride-Hailing and Transit Go Hand in Hand'.
CityLab, 3rd August. [online] Available from: https://www.citylab.com/
transportation/2018/08/where-ride-hailing-and-transit-go-hand-in-
hand/566651/

Toronto Transit Commission (n.d.) 2016 Ridership Update. Report from
Chief Executive Officer to TTC Board., [online] Available from: http://
www.ttc.ca/About_the TTC/Commission_reports_and_information/
Commission_meetings/2016/July_11/Reports/3_2016_Ridership__
Update.pdf

Toronto Transit Commission (2018) Report for Action Ridership Growth
Strategy 2018-2022. Report from Chief Executive Officer to TTC
Board., [online] Available from: https://www.ttc.ca/About_the TTC/
Commission_reports_and_information/Commission_meetings/2018/
January_25/Reports/2_Ridership_Growth_Strategy 2018-2022.pdf

City of Toronto (2017) 2018 Staff Recommended Operating Budget
Notes - Toronto Parking Authority, Considered by Budget Committee on
November 10. [online] Available from: https://www.toronto.ca/legdocs/
mmis/2017/bu/bgrd/backgroundfile-108714.pdf

Peters, Jeff (2018) ‘Will Self-Driving Cars Kill Parking?’ TechCrunch, 2nd
August. [online] Available from: https://techcrunch.com/2018/08/02/
will-self-driving-cars-kill-parking/

Shoup, Donald C. (1997) ‘The High Cost of Free Parking’. Journal of
Planning Education and Research, 17(1), pp. 3-20.

Nourinejad, Mehdi, Bahrami, Sina and Roorda, Matthew J. (2018)
‘Designing parking facilities for autonomous vehicles’. Transportation
Research Part B: Methodological, 109, pp. 110-127. [online] Available
from: https://doi.org/10.1016/j.trb.2017.12.017

PAGE | 94



REFERENCES

119

120

121

122

123

124

125

126

127

128

129

130

TomTom (2016) ‘TomTom Traffic Index: Measuring Congestion Worldwide
— Toronto’. [online] Available from: https://www.tomtom.com/en_gb/
trafficindex/city/toronto

Litman, T (2018) Autonomous Vehicle Implementation Predictions:
Implications for Transport Planning, Victoria Transport Policy Institute.
[online] Available from: https://www.vtpi.org/avip.pdf

Schaller, Bruce (2018) The New Automobility: Lyft, Uber and the Future of
American Cities,

Smith, Bryant Walker (2012) ‘Managing Autonomous Transportation
Demand’. Santa Clara Law Review, 52(4), pp. 1400-1422. [online]
Available from: http://digitalcommons.law.scu.edu/lawreview/vol52/
iss4/8/

Volvo Group (2017) ‘Volvo pioneers autonomous, self-driving refuse truck
in the urban environment’., 17th May. [online] Available from: https://
www.volvogroup.com/en-en/news/2017/may/news-2561936.html

The City of Toronto and City of Toronto (2014) City of Toronto
Consolidated Green Fleet Plan 2014-2018, Fleet Services. Adopted by City
Council on June 10. [online] Available from: https://www.toronto.ca/wp-
content/uploads/2017/11/9b29-fleet-services-consolidated-green-fleet-
plan-2014-2017.pdf

City of Toronto (2015) Fleet Services Review - Strategy for the Fleet
Services Division, Fleet Services. Adopted by Government Management
Committee on September 17, 2015. [online] Available from: http://app.
toronto.ca/tmmis/viewAgendaltemHistory.do?item=2015.GM6.1

City of Toronto (2013) Strategic Actions, 2013-2018, City Manager’s
Office. Adopted by City Council on October 8, 2013. [online] Available
from: https://www.toronto.ca/city-government/accountability-
operations-customer-service/city-administration/city-managers-office/
key-intiatives/strategic-actions/

City of Toronto (2007) Driver/Operator Fleet Safety Policy, Fleet Services.
[online] Available from: http://publiccommons.ca/public/uploads/fleet_
safety_policy.pdf

Moysa, Geoff and Koczerginski, Mitch (2016) The Cybersecurity
Implications of Driverless Cars, McMillan LLP. [online] Available from:
https://mcmillan.ca/Files/196067_The_Cybersecurity_Implications_of
Driverless_Cars.pdf

Institute of Navigation (ION) (2019) ‘The ION Autonomous Snowplow
Competition’. [online] Available from: http://www.autosnowplow.com/
welcome.html

National Association for City Transportation Officials (2013) ‘Urban Street
Design Guide: Performance Measures’. [online] Available from: https://
nacto.org/publication/urban-street-design-guide/design-controls/
performance-measures/

PAGE | 95



REFERENCES

131

132

133

134

135

136

137

138

139

140

Union of Concerned Scientists (2017) Maximizing the Benefits of Self-

Driving Vehicles, [online] Available from: https://www.ucsusa.org/sites/
default/files/attach/2017/02/Maximizing-Benefits-Self-Driving-Vehicles.
pdf? ga=2.150812529.619532699.1553549501-26107014.1553549501

Jencek, Brian and Unterreiner, Jerome (2018) ‘People-Driven Design:
Planning for the Urban Future of Autonomous Vehicles’. Urban Land,
24th May. [online] Available from: https://urbanland.uli.org/planning-
design/people-driven-design-planning-urban-future-autonomous-
vehicles/

Bertoncello, Michele and Wee, Dominik (2015) ‘Ten ways autonomous
driving could redefine the automotive world’. McKinsey Automotive

& Assembly Insights. [online] Available from: https://www.mckinsey.
com/industries/automotive-and-assembly/our-insights/ten-ways-
autonomous-driving-could-redefine-the-automotive-world

Toronto, City of (n.d.) Zoning By-Law 569-2013, [online] Available from:
https://www.toronto.ca/city-government/planning-development/zoning-
by-law-preliminary-zoning-reviews/zoning-by-law-569-2013-2/

CNN (2018) ‘SoftBank and Toyota want driverless cars to change the
world’. CNN Money, 4th October. [online] Available from: https://www.
nbc-2.com/story/39228097/softbank-and-toyota-want-driverless-cars-to-
change-the-world

Copel, Noam (2018) ‘“Transportation Will Become a Giant Mobility
Marketplace’. Medium, 17th May. [online] Available from: https://
medium.com/davnetwork/transportation-will-become-a-giant-mobility-
marketplace-833fc4b80e89

TRB Special Committee for Travel Forecasting Resources (2018)
‘Autonomous vehicles: Modeling frameworks’. TFResource. [online]
Available from: http://tfresource.org/Autonomous_vehicles: Modeling_
frameworks

Voll, Steven (2016) ‘How connected, self-driving vehicles could change
building design’. Ideas, 14th September. [online] Available from: https://
ideas.stantec.com/blog/what-do-connected-and-autonomous-vehicles-
mean-for-the-future-of-buildings

Bamonte, Thomas J. (2013) ‘Autonomous Vehicles: Drivers of Change’.
TM&E. [online] Available from: https://www.roadsbridges.com/sites/rb/
files/05_autonomous vehicles.pdf

Marshall, Bryan (2018) “Why smart transportation needs data sharing’.
Autonomous Vehicle International, 21st December. [online] Available
from: https://www.autonomousvehicleinternational.com/opinion/why-
smart-transport-needs-data-sharing.html

PAGE | 96



REFERENCES

141

142

143

144

145

Chala, Arjuna (2019) ‘Autonomous Cars, Big Data, and Edge Computing:
What You Need to Know’. DZone, 19th February. [online] Available
from: https://dzone.com/articles/autonomous-cars-big-data-and-edge-
computing-what-y

Ontario. Legislative Assembly (2015) O. Reg. 306/15: Pilot Project —

Automated Vehicles, Made under Highway Traffic Act, R.S.0. 1990, c. H.8.

Filed October 13. [online] Available from: https://www.ontario.ca/laws/
docs/R15306_e.doc

Malli, Nisa, Jacobs, Melinda and Villeneuve, Sarah (2018) Intro to Al for
Policymakers: Understanding the shift, Brookfield Institute for Innovation
+ Entrepreneurship. [online] Available from: https://brookfieldinstitute.
ca/report/intro-to-ai-for-policymakers/

Society of Automotive Engineers International [SAE] (2018) SAE J 3016-
2018: Taxonomy and Definitions for Terms Related to Driving Automation
Systems for On-Road Motor Vehicles,

Statistics Canada (2017) ‘Low-income measure, after tax (LIM-AT)".
[online] Available from: https://www12.statcan.gc.ca/census-
recensement/2016/ref/dict/fam021-eng.cfm

PAGE | 97



0l ToRONTO



