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Introduction
Motor Carrier Passenger Council of Canada
The MCPCC provides a crucial National forum for industry, labour, government, and
education to share resources and information.
MCPCC’s work is focused on several key areas: raising awareness of and advocating for the bus industry across Canada,
reaching government, education, and the public; reporting much needed labour market information, recognition of the
outstanding service of bus professionals; conveying industry-wide skills requirements, and accrediting the exceptional
training and development that has contributed to the industry’s commendable safety record.
MCPCC is constantly seeking innovative ways to work with industry and government to promote busing as a critical link in
the nation’s transportation infrastructure. It is a privilege to advocate for the exceptional men and women dedicated to this
essential service.
For more information, contact
MCPCC
PO BOX 81611 RPO The Concourse
North York, Ontario, M2R 3X1
info@buscouncil.ca

buscouncil.ca

All rights reserved. The use of any part of this publication, whether it is reproduced, stored in a retrieval system, or transmitted in any
form or by means (including electronic, mechanical, photographic, photocopying or recording) without the prior written permission of
the Motor Carrier Passenger Council of Canada is an infringement of copyright law.
Copyright © 2022 Motor Carrier Passenger Council of Canada (MCPCC)
This project was funded in part by the Government of Canada Sectoral Initiatives Program
The opinions and interpretations are those of the authors and do not necessarily reflect those of the Government of
Canada
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The emergence of autonomous vehicles (AVs) represents the most significant
change in transportation since the transition from horse-drawn carriages to
motorized cars. And with the first driverless vehicles expected to be publicly
available in the next decade, governments, cities and companies around
the world are already contemplating the potential for massive change to our
environment. Consequently, there remains enormous technical, legal and
social challenges in implementing automated vehicles.

4

The future of work in transportation
Automated. Connected. Electric.

INTEGRATED REALITY
While autonomous vehicles received a lot of attention for
future mobility, trends in vehicle technology are developing
in parallel, i.e., automated driving, shared mobility and
electrification. While each could develop in isolation, in
practice, these trends are often intertwined. Connected
and autonomous vehicles and shared mobility have the
potential to make transportation more environmentally
friendly, safe and accessible. Our report assumes that
technology is moving towards a future in which vehicles
will not only be connected and autonomous, but also
shared and electric. Future is on vehicles that can supply
on-demand, convenient, accessible, and affordable
transportation.
Through advanced syncing and interconnected data, smart
vehicles can interact with each other and the environment
to create a transportation system which knows who each
passenger is and where exactly they want to go. So,
what does the deployment of driverless cars mean for the
traditional mass-transit and the impact on the changing
nature of work and new skills required?
Planning and policy decisions related to
public transit and active transportation made
today will affect how, when and where these
vehicles are used in Canada in the next 10,
20, 50 years.

SCOPE
Reporting on the changing nature of work
influenced by future mobility trends in
technology, we drew on diverse sources of
quantitative and qualitative data, interviews
with Industry stakeholders, regulatory data and
present acquisitions and prototype trials.
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PART ONE
ELECTRIC VEHICLES
Snapshot
• As of September 2021, Canada had 606 full-and smallsized transit zero emission buses (ZEBs) registered.

Transit Infrastructure Stream of the Investing in Canada
Infrastructure Program. Infrastructure Canada will continue
to work directly with provinces and territories to review and
approve funding for prioritized projects under Investing in
Canada Infrastructure Program.

• 307 arrived within the 2021 calendar year, a 50 per cent
increase over 2020.
• Ontario’s share of the fleet totals 413 battery electric
buses and all 10 of Canada’s hydrogen fuel cell buses.

Infrastructure Canada and the Canada Infrastructure Bank
will work in collaboration in order to support the transition
to zero emission buses. Through the Zero Emission Transit
Fund, Infrastructure Canada provides funding contributions
to support planning and capital projects that will reduce the
barriers to procuring zero emission transit and school buses
in Canada.

• Goal of 5,000 ZEBs by 2025 nationally.
• In 2021, the federal government announced $2.75 billion
in funding to help meet its promise of putting 5,000
zero-emission buses on the road by the end of 2025: the
Zero Emission Transit Fund. The money will go toward
both zero-emission transit and school buses as well as
charging infrastructure and site upgrades.

Through its $1.5 billion Zero Emission Bus initiative, the
Canada Infrastructure Bank provides flexible financing
solutions by leveraging forecasted lifecycle operational
cost savings to help offset the higher upfront costs of zero
emission buses. Project applications submitted as part of the
application process will be assessed by both Infrastructure
Canada and the Canada Infrastructure Bank.

• Additionally, the Canadian Infrastructure Bank last year
pledged to spend $1.5 billion to deploy 4,000 zeroemission buses and related infrastructure within three
years. It also has a 10-year target to investment $5 billion
in public transit.
• ZEB adoption numbers countrywide are expected to grow
at an increasing rate as Canada moves to achieve its netzero emissions goal by 2050.

⊲ How will the Zero Emission Transit Fund
assist with moving to zero emission
transit?

• Municipal transit authorities in Montreal and Vancouver
have pledged to be entirely zero-emission by 2040.
Likewise, the Toronto Transit Commission, which currently
operates the largest battery electric bus fleet in North
America, is also aiming to be fully transitioned to zeroemission by 2040. The city of Ottawa wants to achieve
the same goal even earlier, in 2036.

The Zero Emission Transit Fund will help remove key barriers
impeding the deployment of zero emission buses through
providing funding for planning, the procurement of buses
and ancillary infrastructure required to support zero emission
buses.

⊲ Transit buses are Ideal for Electrification

⊲ Applications for Government Funding

The majority of e-buses on the road right now are transit
buses and it is no surprise. Apart from large trucks, these
buses are the most intensively utilized vehicles by major
vehicle category. Their high usage maximizes the benefits
of going electric, while their predictable behavior makes
planning easier.

Infrastructure Canada will review submitted applications
based on eligibility as well as the assessment against the
merit criteria established for the Zero Emission Transit Fund.
Details are provided within the Applicant Guide.
The Zero Emission Transit Fund is a separate fund that
builds on existing programming such as the Public
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A significant barrier for any EV is the larger upfront cost
when compared to their gas or diesel counterparts. Since
transit buses have such a high utilization rate they benefit
more from reduced fuel and maintenance costs, driving
down their total cost of ownership.
Another reason why electric transit buses are well suited for
electrification is that their duty-cycles make the transition
easier. Buses have regular routes and rarely stray from their
established pattern. This means they can make strategically
timed stops to charge at a station on route or simply return
to a depot and charge overnight.

⊲ School Bus
Electric school buses are not as widely adopted as transit
buses yet, but they are seen as a crucial step towards a
healthier and sustainable future. The upfront cost of an
electric school bus is not offset as quickly, due to their
limited use. Since they are only primarily driven during short
periods before and after the school day, and are unused
during holidays, it takes longer for the fuel savings to offset
the total cost of ownership (TCO).

Current activity across Canada

• The Quebec government announced it would invest
$250 million over three years to accelerate the
electrification of school transportation. The province is
aiming to phase out diesel-engine buses, bringing nearly
2,600 electric school buses to Quebec roads by 2024
and have 64 per cent of the fleet electrified by 2030,
which will reduce greenhouse gas emissions by 800,000
tonnes.

⊲ School Bus

⊲ Public Transit

• Student Transportation of Canada has placed an order
for 1,000 Lion electric school buses, contingent on
financial support from the federal Zero Emission Transit
Fund. If approved, Student Transportation of Canada will
become the largest operator of zero-emission school
buses in the country.

• Halifax Transit is buying 60 electric buses and expanding
zero-emission commitment to new transit terminal. The
system is receiving a combined $112 million for the buses,
the first in Atlantic Canada. The retrofit includes the
addition of solar panels and will make the transit centre a
net-zero facility.

• PEI has ordered 35 new electric buses from Lion Electric
as well as 35 Level 2 chargers. The new electric fleet will
join the island province’s 12 existing LionC school buses,
which began service in early 2021. In all, the 47 electric
buses, once delivered, will make PEI one of the largest
operators of an electric school bus fleet in Canada.
Government officials are targeting delivery for the 20212022 school year.

• Ottawa to add 450 zero-emission buses to its transit
fleet by 2027, become fully electric by 2036.

However, this behavior also provides a unique opportunity to
pilot alternative energy sources by electric utility companies
to access during periods of high demand.

• The first phase of the proposed deal would see OC
Transpo purchase 74 electric buses, along with the
required charging infrastructure, as part of the city’s
budget next year. Those buses would enter into service
by 2023. OC Transpo currently has a fleet of 939 buses,
the vast majority of which are diesel-powered and would
be eventually phased out of use under the plan.
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Alberta
• Calgary Transit buys electric shuttle buses to start
service in 2022.
• Edmonton is a Canadian Leader: Edmonton Transit
Service (ETS) continues to be at the forefront of electric
buses in Canada. With 40 electric buses currently in
service, and another 20 electric buses expected to
arrive in late 2021/early 2022, ETS remains highly
committed to reducing greenhouse gas emissions,
providing more sustainable transportation and
improving the customer experience. ETS is also the
first transit agency in North America to have overhead
chargers inside transit facilities. Charging from above,
rather than using floor-mounted plug-in chargers,
greatly reduces the amount of floor space needed for
charging. The buses take roughly one to four hours to
recharge, depending on the level of charge when they
return to the garage.

• Toronto Electric buses, to start rolling in 2023: The
Toronto Transit Commission, which already operates
North America’s largest electric bus fleet is looking
to spend $300 million on their green fleet expansion,
which includes key partnerships with Toronto Hydro
and Ontario Power Generation. TTC is adding another
300 electric buses to the existing 60 pure electric
vehicle fleet, which is already the largest of any city in
North America.

Impact on work and skills

• TransLink has awarded a contract to Nova Bus

⊲ Mechanics
There are safety-critical procedures that must be adhered
to when working with/on electric and hybrid vehicles.
Mechanics must have EV training and be accredited
to work on hybrid and electric vehicles. The electrical
system in an electric vehicle carries a charge in excess of
230V; much greater than the domestic electricity supply.
This means that it is paramount that mechanics working
on them are properly EV trained.

to bring 15 more battery-electric buses to their
fleet. This order will more than quadruple the
current battery-electric bus fleet, increasing the total
from 4 to 19. To pursue the further electrification of
Metro Vancouver’s bus fleet in the coming years,
TransLink has applied for funding from senior levels of
government for 57 more battery-electric buses and for
the supporting charging station infrastructure.

While the skills of a traditional mechanic are still going to
be needed for some time to come, the number of trained
EV mechanics needs to increase alongside the growth in
electric buses.
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⊲ Safeguarding

of accreditation. There needs to be an increase in courses
that lead to accreditation, and more universities and
colleges need to start running courses.

Safeguarding of mechanics and others who are around
electric vehicles is highly important. Government will
introduce legislation that will work in tandem with existing
health and safety and electricity at work regulations to
ensure that employers take steps to keep their workforce
safe when working on electric vehicles.

The National Institute for Automotive Service Excellence (a
professional certification group that certifies professionals
in the automotive repair and service industry in the United
States and parts of Canada) has introduced the ASE
certification. This starts at entry level with opportunities
to progress to a masters’ level. The industry needs to
work together to put in place an incremental approach to
accreditation, making it clear what each level qualifies a
mechanic to do.

⊲ A Recognized System of Accreditation
Educational courses for working with electric vehicles
already exist. They are usually delivered by the private
sector but there is no standard national syllabus or system

⊲ Important Changes Required for Staff Operating E-Bus Fleet
• A comprehensive engineering and maintenance fleet monitoring program to ensure
processes are developed to capture changes required to the current maintenance,
servicing and support systems.
• A comprehensive review of all service planning to ensure that service blocks are
optimized for use of the e-bus fleet to achieve the best environmental and economic
benefits.
• Comprehensive technical training for all staff involved with operating the e-bus fleet.
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PART TWO
AUTONOMOUS VEHICLES
The capabilities of AV systems vary greatly. The Society for Automotive Engineers International (“SAE”) has produced a sixlevel classification system for automated vehicles, ranging from 0 to 5. These “SAE levels” are widely used by industry and
policymakers to provide a common international language for automated driving.

LEVEL

0

NO AUTOMATION
The human driver performs all aspects of the dynamic driving task.

DRIVER ASSISTANCE

1

The vehicle’s driver assistance features support the driver with either steering or acceleration/
deceleration under specific conditions. The human driver is expected to perform ail remaining
aspects of the dynamic driving task, including monitoring and responding to the driving
environment.
PARTIAL AUTOMATION

2

The vehicle’s driver assistance features support the driver with both steering and acceleration/
deceleration under specific conditions. The human driver is still expected to perform all
remaining aspects of the dynamic driving task, including monitoring and responding to the
driving environment.
CONDITIONAL AUTOMATION

3

The vehicle’s automated driving system (ADS) features perform all aspects of the dynamic
driving task, including monitoring and responding to the driving environment, under specific
conditions. The human driver must be alert and ready to perform the dynamic driving task
when the system requests the human driver to intervene.
HIGH AUTOMATION

4
5

The ADS-equipped vehicle performs all aspects of the dynamic driving task, including
monitoring and responding to the driving environment, under specific conditions. The vehicle
is designed to respond safely without human action to all situations, including when it reaches
the limits of its operating environment.
FULL AUTOMATION
The ADS-equipped vehicle performs all aspects of the dynamic driving task, including
monitoring and responding to the driving environment, in all conditions.
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A. Current state of AVs

U.K./Europe, the Asia Pacific, and to a lesser extent, North
America; substantially expanding NFI’s global presence.

The most controversial and uncertain element in AV
discussion is when and how the vehicles will reach
public roads, which is dependent on the capabilities
of the technology, affordability and ownership
models, restrictiveness of responding legislation, and
public perception. Vehicles in level 0-2 are already
commonplace and operate freely on roads in Canada.
Level 3 and Level 4 vehicles are currently being tested in
designated areas. There is almost always a requirement
for a driver to be present to take control should the
system fail. As an alternative the vehicles are tested in
designated lanes or areas with extremely low traffic.

August 2021 - NFI and Robotic Research sign agreement
to bring Automated Driving Systems to North American
Transit Agencies. The agreement expands the
partnership between New Flyer of America Inc. (“New
Flyer”, an NFI subsidiary) and Robotic Research
originally announced in 2019, and builds on the
unveiling of North America’s first automated transit
bus, the Xcelsior AV™, to pursue integration of Robotic
Research’s AutoDrive technology into new and existing
public transit vehicles. The technology, which will
incorporate Society of Automotive Engineers (“SAE”)
Standard J3016 capabilities up to Level 4, will add ADAS
features to help prevent pedestrian and cyclist collisions.
Ultimately, automated vehicles (“AVs”) will contribute to
improving road safety and lending the potential to shorten
commute times, increase energy efficiency, and reduce
congestion.

The vast majority predict the commercial arrival of AVs
within the range of 2020-2025. This range mirrors the
dates several major auto manufacturers have announced
for their plan to complete development of either Level
3 or Level 4 technology. Predictions for widespread
adoption of AVs generally fall within the range of 20302040. The arrival of AVs within transit networks is a largely
unprecedented subject with very little evidence for a
meaningful prediction to be made, but it can be assumed
that it will closely follow that of personal AVs.

“For decades NFI has been a global leader in mass
mobility, and we continue to lead the industry in the
evolution and deployment of EV and AV technology,”
said Paul Soubry, President and Chief Executive Officer,
NFI. “Through our four-pillar approach to mobility
solutions – including buses and coaches, infrastructure,
connected technology, and workforce development –
we are enabling the new mobility era. Expanding our AV
capabilities is a critical part of that vision and fits with our
strategy to invest in high-growth areas.”

⊲ Automated Bus Preparedness –
NFI Group
In 2019 NFI, recognized by the business community
as “the largest bus manufacturer in North America”
and “the industry leader in zero-emission electric bus
deployments” announced the launch of the Autonomous
Technology Program centered on “development
and deployment of technology for Advanced DriverAssistance Systems (ADS) and Automated Vehicles (AV),
with a guiding principle focused on public safety”.

“Completing development of the first Xcelsior AV with
Robotic Research demonstrates our continued leadership
in innovation, and our commitment to developing and
testing the best technology available,” said Chris Stoddart,
President, North America Bus and Coach. “Our ADAS
vision has always been to improve safety, efficiency,
and accessibility through innovation, and, together with
Robotic Research, we intend to expand AV capabilities
across our full suite of public transit vehicles in North
America.”

This exclusive partnership with the U.S. entity Robotic
Research, with the stated objective of “advancing
autonomous technology through developing and
employing ADS in heavy-duty transit bus applications,”
initially directed to SAE Standard Level 4 criteria. Also,
in May 2019 NFI announced the acquisition of U.K. bus
manufacturer Alexander Dennis Limited (ADL). “ADL is
the UK’s leading bus manufacturer and the leading global
manufacturer of double-deck buses, with an established
international presence.” ADL’s current markets include the

In addition to preventing collisions, Robotic Research’s
AutoDrive® technology enables precision docking,
enabling the bus to manoeuver within inches of the level
boarding platforms, increasing access for passengers with
disabilities in accordance with Americans with Disabilities
Act (“ADA”) rules. The technology can also enable
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“leader-follower” behaviour, where multiple buses can be
electronically linked together to help ease congestion at
peak transit times.

American cities with scalable, clean, and sustainable
mobility solutions through a four-pillar approach that
includes buses and coaches, technology, infrastructure,
and workforce development. It also operates the Vehicle
Innovation Center (“VIC”), the first and only innovation
lab of its kind dedicated to advancing bus and coach
technology and providing workforce development.
Since opening late 2017, the VIC has hosted over
300 interactive events, welcoming 3,000 industry
professionals for EV and infrastructure training. For more
information, visit newflyer.com/VIC.

“Our expanded partnership with NFI demonstrates a joint
commitment to improving roadway safety by enabling
technology to assist transit operators,” said Alberto
Lacaze, President of Robotic Research. “The agreement
will also help transit authorities save money by detecting
and preventing accidents before they occur, which will
address a major cost of insurance for transit agencies
overall.”

B. Covid-19 impact on adoption of
autonomous vehicle technology

⊲ NFI Flyer Xcelsior AV transit bus
The agreement marks NFI’s next stage of investment in
ADAS technology, building on the completion of New
Flyer’s Xcelsior AV™ unveiled in January 2021, New
Flyer’s history-making pilot project with the Connecticut
Department of Transportation (funded by the FTA’s
Integrated Mobility Innovation initiative), and New Flyer’s
launch of its Automated Technology Program first
announced in May 2019.

COVID-19 has certainly impacted momentum with
AV’s by postponing or suspending vehicle testing and
deployment as well as production and research and
development (R&D). However, as demonstrated by the
commitments of NFI and others, progress continues within
previously established timeframes.

With continued advancement in
levels of automation, we expect
activity throughout 2022 and
beyond at the municipal, provincial
and federal levels as Canada
continues to get ready to adopt
higher-level AVs on public roads.

Robotic Research is a U.S.-based, global leader in
technology specializing in autonomy and platooning
solutions for commercial and defense customers.
Founded in 2002, the Company has been a trusted
technology partner to the public and private sector for
nearly twenty years, driven to make the way people move

⊲ Navigation

smarter, safer, and more efficient. For more information
about Robotic Research, visit rr.ai.

With testing ramping up, experts anticipate a time-line,
without an attendant on board, of anywhere from 10 to 20
years. AVs must respond to everything from local wildlife
to extreme weather, so programmers regularly adjust
the algorithms guiding the vehicles so that they react to

NFI is a leader in zero-emission mobility, with electric
vehicles operating or on order in more than 80 cities
in five countries. Today, NFI supports growing North
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different environments appropriately.
As Steven Waslander, director of the Toronto Robotics
and AI Laboratory at the University of Toronto, says,
“it’s literally trying to identify all of the objects in the
environment around it, track its own motion relative to
those objects, predict what those objects will do next
based on experience from similar objects, and then make
safe plans for forward progress as well as emergency
escape, and then execute those manoeuvres through the
environment following road rules and safety limits for the
vehicle.”

And then there’s figuring out how to account and adjust
for passenger behaviour. Terry Johnson, a spokesperson
for Transport Action Canada, suggests that AV shuttles
could indeed solve the last-mile dilemma and thereby
improve transit accessibility overall. However, he, too,
has longer-term concerns. “Removing a professional
driver from the vehicle is not necessarily a good thing,
and so we really want municipalities not to think of AVs
as a way to cut jobs and save money. Bullies tend to be
emboldened in small group, unsupervised situations,” he
says, adding that cameras won’t be enough for public
confidence.

⊲ Regulatory Unknowns
Research and development are only two of the areas in
which much remains to be worked out; also, regulation
and insurance policies along with ethical aspects on
responsibility.
As an example, the Ministry of Transportation in Ontario
has announced proposed changes to the 10-year pilot
program that has made current AV testing possible on
public roads in the province. The most beneficial change
for industry would be allowing AVs approved under the
pilot to be part of the province’s Manufacturer Plate
Program. The province says in a news release that
the program accomplishes multiple goals: “The pilot
framework ensures that the province’s roads remain safe
while also supporting economic growth and innovation.”

Issues for further examination in the deployment of AVs
for public transit include:
• First/last-mile,
• Fixed route,
• Paratransit,

⊲ Safety

• Circulator services,

To date, says Waslander, nobody has been able to prove
that AVs can operate as safely as human-driven vehicles,
despite massive financial investment. “They can be
made very safe,” he adds. “But then they don’t make a
lot of progress, and they tend to be overly hesitant and
frustrating to be around.”

• Policy framework,

Although the technology is clearly not ready for
widespread adoption yet, he says, the way in which
Toronto and Whitby are piloting AVs does decrease risks.
“For restricted routes or for very low-speed operation
in uncluttered areas, they can be almost as reliable as
humans or as much so.” At 20 kilometres an hour, he
notes, a vehicle can stop on a dime, compared to, say, 50
kilometres an hour, which may require up to 40 metres
stopping distance.

• Infrastructure required to deploy AVs, and funding
strategies.

• Best practices to integrate AVs and public transport,
• Potential use cases of AVs in public transport,
• Strategies for the deployment of AVs to support transit
operations,

• Case studies, pilot projects, and new and existing
technologies for AVs.
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C. Canada’s regulatory framework
surrounding autonomous vehicles

⊲ Municipal
Municipalities create bylaws and exercise de facto
control over public transportation, infrastructure and
vehicle movement. The municipal level of government
is integral to developing a framework for the practical
implementation of every vehicle, autonomous or not.

Canada operates within a federalist structure and a multilayered government framework where each of Canada’s
levels of government may facilitate the entry of AVs into
the market.

Consumer AV use must include discussions on zoning for
charging stations, parking, designated roadways or lanes,
permissions and traffic flow considerations. Currently,
local governments play an important role during pilot
programs and testing in Canada.

While Canada ultimately controls its domestic framework,
it is important to note the impact of autonomous driving
technology on the international stage. The United Nations
Economic Commission (UNECE) is committed to designing
transport legislation to ensure the safe introduction of AV
and sensor technology. UNECE resolutions and guidelines
will likely be influential in Canada, as they establish broad
principles and priorities globally.

D. Key issues that will continue to be
explored for some time

Transport Canada notes the impact of best practices
of both the UNECE and the U.S., particularly American
guidelines, in the publication Cybersecurity Best Practices
for Modern Vehicles, which provides recommendations
to the automotive industry for improving systems and
reducing cyber vulnerabilities.

• Near-term and long-term future of mobility
• Aspects of change caused by AV technology. How will
existing operations and budgeting be affected?
• What is the government’s plan and policy regarding
adoption of AVs in transit?
• What should be the role of the transit agency as
technologies change rapidly and a broad range of
mobility options become available?

⊲ Federal
Following Canada’s Motor Vehicle Safety Act (MVSA)
is the first step in transporting any vehicle into Canada
or across intra-provincial boundaries. The MVSA is the
legislation responsible for determining when and what
type of vehicles can be imported to Canada. In the case of
AVs, the MVSA and associated regulations were recently
amended to allow for the import of AVs strictly for testing
purposes. While this is limited to the testing phase for
AVs, any consumer vehicles using self-driving technology
will need to comply with the MVSA. This includes all
technical standards, licensing requirements and standards
on how an AV would interact with first responders and law
enforcement.

• How can agencies leverage benefits from the launch
of AVs?
• How can transit agencies effectively influence policy in
addressing social and ethical concerns regarding fullscale deployment of AVs?
• What are the costs and requirements of launching
automated buses? What support can be expected from
the government and the private sector?
• What are the experiences of agencies testing AVs for
transit applications?
• How can transit agencies effectively plan and launch
AV testing?

⊲ Provincial and Territorial
Where federal legislation determines the requirements for
the entry of a vehicle into Canada, provincial legislation
is responsible for determining whether that vehicle is
safe for driving on a given public road. Provincial and
territorial governments regulate the safe operation of
motor vehicles, including licensing, registration, insurance,
maintenance standards and traffic laws.

⊲ Noted Challenges
• Safety and Reliability before full commercialization.
Requirements for miles tested, number of “challenging
/difficult” miles and the resulting number of years
remain high.
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⊲ Possible Solutions:

• Number of challenging on-road situations in each
jurisdiction, such as construction blocked lanes and left
turns.

• Real time image processing and machine learning
approach.

• Performance Testing of automated vehicles:
Accelerated evaluation (lane change, car following,
and left turns), Behaviour competence (risky behaviour
is boosted and focus on ‘challenging/difficult’ miles
is increased, and Corner cases (weather and lighting
under daytime and night-time, radars, light detection
and ranging (LIDARs), and cameras tested in rain
and snow. Corner cases involve cases that are on
extremities of the test conditions, such as detecting
dark coloured cars in dark surroundings using
cameras. Zig-zag motion of joggers on the street,
cyclists taking left turn in busy traffic.

• Creation of smarter environments. The environment
informs the vehicle about change in surroundings.
• The requirement of a legal framework and regulations
is one of the most important requirements for
deployment of autonomous vehicles. The question
of who is to be held liable in event of an emergency/
collision. With the development of autonomous
vehicles, there is a clear shift of responsibility for
accidents from drivers to the companies that design
and develop these vehicles. Therefore, it is imperative
that laws are revised, considering the presence of
autonomous vehicles on public roads. A clear and
concise policy that addresses the concerns of a
potential consumer is required.

• Orientation (knowledge of position relative to
surroundings), road diversions, construction sites, and
missing road signs and markings.
• Moral and ethical aspects in the event of emergency
situations. When confronted with challenging situations
on the road, autonomous vehicles may face decisions
having moral implications, such as necessarily deciding
between putting the lives of the passengers at risk
versus crashing into a nearby pedestrian, or slamming
the brakes to avoid hitting the pedestrian which may
put the lives of the passengers at risk.

E. Limitations of AVs
While a key argument for AVs is that their ability to
monitor their environment surpasses what a human can
detect, their ability to understand complex situations is
currently lacking. Most of the vehicles presently being
tested simply come to a halt when an obstacle comes
before them, but in the example of a piece of light plastic
waste that has blown onto the road, abruptly stopping
could be significantly less safe than colliding with the
obstacle. This limitation encroaches on a key unknown of
how AVs will weigh factors in cost/benefit analyses when
a collision with one thing or another is unescapable.

• Financial challenges. The technology and components,
such as sensors and communication devices used in
vehicles with higher levels of automation could result
in these features being available in only premium
tier production vehicles, raising questions about
affordability for end-consumers.

A uniform challenge for AV manufacturers has been
managing inclement weather, with snowy conditions
being particularly disruptive to performance. In a similar
capacity, bright lights and reflective surfaces have been
proven to be capable of disorienting an AV system.
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F. AV regulations in Canada
SAE LEVEL

0

1

2

3

4

5

British Columbia

✓

✓

✓

Pilot

Pilot

Pilot

Alberta

✓

✓

✓

Pilot

Pilot

Pilot

Saskatchewan

✓

✓

✓

Pending

Pending

Pending

Manitoba

✓

✓

✓

Pending

Pending

Pending

Ontario

✓

✓

✓

✓

Pilot

Pilot

Quebec

✓

✓

✓

✓

Pilot

Pilot

New Brunswick

✓

✓

✓

-

-

-

Prince Edward Island

✓

✓

✓

-

-

-

Nova Scotia

✓

✓

✓

Pending

-

-

Newfoundland & Labrador

✓

✓

✓

-

-

-

Yukon, NWT, Nunavut

-

-

-

-

-

-
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⊲ Moving forward
While not yet in force, Saskatchewan has passed
legislative provisions regarding the use of “automated
and connected vehicles” through amendments to the
Traffic Safety Amendment Act

Yukon, Northwest Territories
and Nunavut have not yet
developed a regulatory framework
to address AV use on roads

In May 2021, Manitoba’s Vehicle
Technology Testing Act came into force

In 2018, Québec amended its Highway
Safety Code to allow for AV pilot
projects on public roads.

Alberta does not have a regulatory
framework in place but is actively
exploring the use of AVs through
various partnerships.

British Columbia does not have a
regulatory framework in place but
is actively exploring the use of AVs
through various partnerships

While not yet in force, Nova Scotia
passed amendments to its highway traffic
legislation that includes a definition of
“autonomous vehicle”.

Ontario’s 10-year Automated Vehicle Pilot
Project has been in force since 2016.

17

Aside from Nova Scotia, the Atlantic
provinces have not yet developed a
regulatory framework at address
AV use on roads

The future of work in transportation
Automated. Connected. Electric.

G. HUMAN FACTORS CONSIDERATIONS
There are a number of safety concerns about SAE Level
3 systems. These concerns can apply to other levels of
automation (such as SAE Level 2 driver assistance, for
example) but are particularly acute for Level 3 systems.
The “fallback”- ready user must be ready to take over
the driving when requested to do so, or when there is an
evident system failure. The “fallback”-ready user is not
expected to monitor the driving environment.

Handover of The Driving Task
When a vehicle with a SAE Level 3 system can no
longer drive itself, it will seek to handover control to
the “fallback”-ready user. The handover needs to
be as smooth as possible to optimize safety. If the
human is asleep, or otherwise lacks awareness of their
surroundings, this can create problems in the handover
period.
The time needed for a human to safely regain control of a
vehicle depends on several factors, including:
1.

the length of time for which the automated driving
system had been driving itself;

2. whether the human was expecting the handover;
3. whether the human could decide the timing of the
handover;
4. whether the driver was distracted before the
handover; and
5. the reaction time of the human.

This poses two challenges. On the one hand, we
must ensure the driver is sufficiently aware of their
surroundings so they can take over the driving at short
notice. On the other hand, we must not place too many
restrictions on what can be done in a Level 3 system.

Tiredness increases a person’s reaction time. Research
suggests that the effects of tiredness set in faster when
a person is not required to actively drive the vehicle.
Therefore, tiredness may pose a greater problem in
automated vehicles compared to conventional vehicles.
Visual and audible warnings are more effective at
reducing driver handover time compared with visual
warnings only. There are divided views on the extent to
which sensory warnings, such as vibration, are useful.
Some researchers suggest installing technology in the
vehicle which monitors the driver’s status (i.e., asleep or
alert). However, such technology has two drawbacks.
First, some might be concerned about monitoring devices
intruding on their privacy. Secondly, the absence of invehicle monitoring may lead “drivers” to believe that their
input and attention is not necessary for the safe operation
of the vehicle (when in fact it is). There is also concern
that the automated driving system might malfunction in
a way which a human cannot detect. In such situations,
the human would not realize that they need to resume
control.

Below we examine six particular concerns with SAE Level
3 systems from a human factors perspective. These
concerns relate to:
1.

the handover between the automated driving system
and the human;

2. humans engaging in secondary activities, while the
system is driving itself;
3. humans lacking trust in automated driving systems;
4. automation complacency and automation bias;
5. the impact of automation on human performance;
6. mode confusion.
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⊲ Secondary Activities

automation and the greater the human dependence on
automation, the greater the problems when the system
fails and the human is required to resume manual control.
The impact of automation on human ability has been
studied extensively in the context of aviation. Pilots’
manual performance is determined by their recent
flying experience, not their general flying experience
and training. Further, pilots who habitually allow their
thoughts to drift away from the flying task are more likely
to have deteriorated cognitive skills. There is concern
that, as automation in on-road vehicles increases, the
same patterns will occur amongst users. Research
shows that if humans are only required to intervene
intermittently, they are more likely to lose concentration.

There is discussion about the extent to which secondary
activities should be permitted in vehicles with SAE Level
3 systems. On the one hand, the human may become
engrossed in secondary activities and therefore lack
awareness of their surroundings.
This could make it more difficult for the human to take
back control safely when requested to do so. On the
other hand, controlled engagement in secondary activities
may improve driver alertness and engagement, and
enhance the driver’s ability to regain control if required.
For example, secondary activities can help to ensure that
the human does not drift into sleep.

⊲ Mode Confusion

In some of the early tests of increasing driving automation,
users reported that they felt safer only engaging in
standard secondary tasks, such as changing a radio
station or putting on sunglasses. However, it is likely
that as levels of automation increase, and confidence
in automated driving systems increases, appetite for
secondary tasks will also increase. Indeed, one of the
appeals of automated vehicles is that they will free up
time for tasks chosen by the user.

Mode awareness describes the human operator’s
understanding of the way in which the system in their
vehicle is working, for example, whether it is in automated,
or manual mode, and which level of automation the
system is operating at. Where the user is not driving, they
may lose awareness about how the system is operating.
With a lack of mode awareness, a system can behave in
ways not anticipated by the user.
There are evident risks associated with a lack of mode
awareness of an automated vehicle. A mistaken belief
that an automated driving system is controlling a vehicle
could have dangerous consequences for occupants. The
time it takes to detect and correct mode confusion could
be the difference between a serious traffic accident and a
last-minute evasive manoeuvre.

⊲ Lack of Trust in Driving Automation
Technologies
Lack of trust in driving automation technologies, ranging
from driver assistance to self-driving, is also problematic.
An operator, who does not trust the system, might be
inclined to disregard any information or warning message
from that system.

Mode confusion has caused several aviation accidents.
A lack of mode awareness has also been observed
in studies in which test subjects drive conditionally
automated vehicles. In a recent study, mode confusion
was frequently observed, typically with test subjects
believing that automation was engaged when it was not.

Automation Complacency and Bias occurs under
conditions of multiple-task load, when manual tasks
compete with the automated task for the operator’s
attention. Automation complacency and bias is found
in both naive and expert participants and cannot
be overcome with simple practice or by training or
instructions, and can affect decision making in individuals
as well as in teams.

Mode awareness can be improved by having a carefully
designed human-machine interface. The human machine
interface (HMI) describes how users and machines
understand each other. The dashboard on a car and
infotainment systems are examples of human machine
interfaces. A well-designed HMI would facilitate a safe
handover and alert the human when there is a need for
human intervention. It would also make the human aware

⊲ The Impact of Automation on Human
Performance
Research shows that automation reduces human ability
to perform the same tasks. The greater the level of
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about the mode in which the vehicle is operating. This
means the human knows what they can expect from the
automated system.

the coming decade. The future of AV transit vehicles
specifically is further from the fore-front of current
predictions, and even more uncertain, but unquestionably
progressing. At present, private automated shuttles
on streets make up the majority of prototypes being
developed.

H. CONSULTATION
We conducted interviews with Industry stakeholders
to ascertain opinions, concerns and benefits on how
the implementation of AVs might change the nature of
work in their position and other related positions in their
organization. Our consultation relates to SAE Levels 3
and 4 within the following framework:
1.

The many uncertainties in the capabilities of the
technology, the cost, the restrictions, and the timing
for companies to develop a strategic plan and
implementation currently provide an opportunity for
individuals impacted by AVs to share their views. It is
evident in the research that the greatest challenge facing
commercial vehicle AV adoption is the need to reasonably
replicate, via “artificial intelligence”, selected human
sensory and decision-making processes. The magnitude
of this challenge is illustrated by the following concerns:

A vehicle which “drives itself” within an operational
design domain, only being limited by different driving
modes.

2. “User-in-charge” - where a vehicle is listed as
capable of safely driving itself, and the automated
driving system is correctly engaged, the human
user would not be a driver. They would no longer be
responsible for the immediate driving task. However,
a human may still be called on to drive in certain
circumstances. We refer to this person as the “user-incharge”. The main role of the “user-in-charge” would
be to take over in planned circumstances or after the
vehicle has achieved a minimal risk condition and
come to a stop.

⊲ Weather Conditions
• Fog, heavy precipitation, snow accumulation, icy
surfaces, salt spray, blowing leaves, etc.

⊲ Driving Environment
• Recognition of pedestrian status (motion, motorized,
walker, wheelchair, dog-assisted, etc.) limited also
by software inability to anticipate intent or interpret
behaviour.

3. A “fallback”-ready user – when operating at
conditional automation, an AV is not designed to
bring the vehicle to a safe stop when it encounters a
system failure or reaches the limits of its operational
design domain. At conditional automation a human
(“fallback”-ready user) must take over driving in these
circumstances. The requirement for a “fallback”ready user distinguishes vehicles operating at
conditional automation from vehicles operating at
high or full automation, where the AVs can bring the
vehicle to a safe stop.

• Unpredictable cyclists, skateboarders, rollerblades, etc
• Animal recognition and hazard level.
• Malfunctioning traffic lights, and right-of-way decisions.
• Hand signals (police-directed traffic, flag men, flagging
riders, etc.)
• Avoidance of emergency vehicles in response mode.
• Temporary/emergency barriers and detours.
• Hazardous road conditions (significant potholes, tree
branches, debris, etc.)

Acknowledgement
While we recognize that the future of AV technology is
still uncertain, it is clear that significant resources are
being invested into the industry to achieve widespread
adoption. Many government agencies are beginning
to take proactive approaches to managing AVs, further
suggesting the likelihood of their commercialization in

⊲ Rider Management/Safety
• Emergency medical/other assistance.
• Rider conduct (harassment, violence, vandalism,
criminal acts, etc.)
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⊲ Technical

Further Considerations

• Accident management, emphasizing rider safety and
welfare, of all AV vehicle accidents.

• How will driverless vehicles complement overall public
transit services.

• Cybersecurity capable of preventing hacker
exploitation of systems.

• How to deliver the best user experience to eliminate or
reduce possible user resistance.

• Resolving expeditiously incidents of vehicle breakdown
and/or systems failure.

• How to implement a new revenue collection model
which involves electronic fare payment.

• A “Black Box” equivalent (quality and scope) vehicle/
systems performance-monitoring system.

• Changing infrastructure. Smart cars need smart cities,
which translate into great investments to upgrade and
improve road conditions to accommodate the needs of
autonomous vehicles.
• Implementing appropriate Autonomous Vehicle
legislation and regulations.
As noted, the research indicates that the implementation
of Level 3 and Level 4 AVs in the bus industry pose
numerous challenges and would prompt changes
throughout the industry.
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Appendix A - Covers Our Survey Questions and Highlights
Cross-Country Responses.
to intervene or redirect the actions of the vehicle
when realistically the only action possible is to stop
operations.

⊲ Appendix A: Interview Findings
1.

Views on the definition of a “user-in-charge”

• It would be good to have a clearer definition of what
the circumstances would be when the user-in-charge
would be called on to drive, and does the user-incharge need to be prepared at all times to assume the
role of driver?

• Not reflective of the operator having total control of the
vehicle for the entire time. A clearer definition would
be operator-engaged, only when the vehicle comes to
a complete stop of all AI control.
• The Definition is clear. It could include what the
“planned circumstances” are that it refers to.

• User-in-charge must be a driver, a human with the
ability to drive the vehicle at all times.

• It is complete and describes the term sufficiently.

• Overall, this is a clear definition. Would like clarification
on what is meant by “has achieved a minimal risk
condition.” I’m assuming it means a pre-determined
level of hazard has been detected causing the vehicle
to stop or?

• Concern: the automated driving system is correctly
engaged; the human user would not be a driver. This
statement gives the impression that anyone could
act as a user-in-charge rather than properly licensed
and qualified professional. Concern: The main role of
the user-in-charge would be to take over in planned
circumstances or after the vehicle has achieved a
minimal risk condition and come to a stop.

• The user-in-charge is knowledgeable of system
operating functions. They are aware of the surrounding
driving conditions and environment to take immediate
care and control of the vehicle at any given time.

• Does the driver, dispatcher, or someone else
determine planned circumstances for takeover?

• I feel the definition is good but raises questions. Will
the user-in-charge be able to take over the driving
at any time or only when the AV system deems
necessary? Will the system resume driving without
warning the user-in-charge? Is the human driver
only responsible for what happens when they are
actually driving the vehicle? The user-in-charge must
understand their responsibility.

• There is no statement that user-in-charge should
constantly monitor AV systems to ensure proper
operation.
• Discussion needs to be held regarding whether
hours user-in-charge monitors AV system are
considered on duty or drive time for purposes of
hours of service.

2. Views on whether a SAE Level 4 or 5 should have a
“user-in-charge” in a position to operate the controls?

• User-in-charge is still being the driver you still have to
have a sense of being in control not being distracted,
to ensure the primary driving tasks are not hindered.

• In my opinion there should always be a user-in-charge.
• In all scenarios the user-in-charge should be adopted
to deal with unforeseen circumstances. One of the
obstacles of implementation to our type of business
(inter-city highway coach) is driver shortages. It seems
impossible to acquire and retain qualified drivers.

• Is this user sent on the vehicle or sent out when
needed? The latter would have schedule adherence
issues. If on board, the labour cost savings would
be minimal. There could be significant advantages
however to driver error.

• Until we have some historical data to back up the
safety aspect, I believe that we need to have a
responsible person ready to take over as human lives
could be at risk.

• Critical to acceptance of L4 technology where
autonomous operation is possible, also a pivotal
change needed to advance insurance and risk
discussions as a “user-in-charge” infers the ability
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that could cause an issue with an AV, and a human
driver may need to take over for safety. While a fully
automated vehicle may simply come to a stop when
it encounters a problem, who would then drive the
vehicle? While transit agencies could have supervisors
on the road ready to respond, this will still create a
delay of service most agencies would not like, nor
would the passengers. A lack of user-in-charge may
also create more wariness in the public to use transit.

• I believe there should always be someone capable of
operating the vehicle at all times present on board.
• As in the case of commercial aviation, a human must
ALWAYS be available to take command of a vehicle
regardless of the sophistication of the AV system.
Failure to provide redundancy in the form of a human
driver is an invitation to huge civil litigation in the event
of an incident. Until such time as computer technology
aboard AVs can differentiate between a small child
and an animal on the road in front of them, and take
appropriate action, human judgment will still prove
necessary.

3. Should the “user-in-charge”:
a. be fully qualified and fit to drive;

• I think there should always be a user-in-charge as
so many unpredictable factors could change driving
conditions in an instance. Weather, human error, other
drivers. Very unpredictable.

b. be classified as a driver for purposes of civil and
criminal law while the automated driving system is
engaged;
c.

• Do not agree if the driving is done remotely like
a drone. See comments above. Safety could be
improved, but labour costs or training costs would not
have huge savings.

assume the responsibilities of a driver after confirming
that they are taking over the controls, subject to the
exception in below?

Exception: If the “user-in-charge” takes control to
mitigate a risk of accident caused by the automated
driving system, the vehicle should still be considered to
be driving itself if the user-in-charge fails to prevent the
accident.

• Till there is consumer confidence in the technology
the role as an attendant or user-in-charge is inevitable,
however, the legislative environment needs to evolve
to eliminate that requirement.
• If a vehicle is classed as either a 4 or 5, I don’t believe
a physical user-in-charge is necessary, however,
remote monitoring with the option of assuming control
would be an additional level of safety.

• (a) Yes, the user-in-charge should always be fit for duty
and ready to take control; (b) the user-in-charge should
not be classified as the driver for the purposes of civil
and criminal law while the automated driving system
is engaged; (c) Yes, the driver/operator must take
ownership of all responsibilities after proper transfer
of all controls have been given to the driver/operator.
Exception, in this example, in my opinion the driver
should still accept the responsibilities if the driver does
not prevent the accident from occurring.

• There are too many vulnerabilities on the roads to let
the vehicle ride by itself.
• I believe this is a “must have.” A human should be the
final determinant as to whether a vehicle must remain
stopped or a detected hazard can be disregarded to
allow a journey to continue.
• If the SAE level is deemed to be totally AV, there is
no need for a user-in-charge. If it is anything other
than SAE level 5, a user-in-charge should be on board
the vehicle. A remote-controlled vehicle may only
be monitored periodically as other vehicles may be
monitored at the same time, reducing reaction time by
the remote manager. An immediate response may be
required to gain care and control of the vehicle.

• (a) Be fully qualified and fit to drive; (b) be classified as
a driver for purposes of civil and criminal law while the
automated driving system is engaged; (c) assume the
responsibilities of a driver after confirming that they
are taking over the controls, subject to the exception
in below? Exception: If the user-in-charge takes control
to mitigate a risk of accident caused by the automated
driving system, the vehicle should still be considered
to be driving itself if they user-in-charge fails to prevent
the accident.

• I believe any automated bus needs a human userin-charge for safety. There are too many factors
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• (a) User-in-charge should be fully qualified, LICENCED,
for the class of the vehicle and load being transported,
and fit to drive. Concern: the exception needs
clarification as to how soon before the collision/
incident the human took over from AV. If override
occurs within seconds of incident, then vehicle is still
AV controlled; if override occurs sooner, then that
vehicle may be considered human controlled for
purposes of investigation/litigation. AV system may
benefit from some form of console-mounted system
disengaged/off light to confirm to human driver that
intervention is required, whether systems is manually
overridden or fails to operate properly and shuts itself
down.

less than full qualification would be acceptable. If the
UIC will be continuing the journey or re-routing than full
qualification should be required.
• Answer yes to all 3 – The user-in-charge need to be
fully qualified and fit to operate the vehicle safely in the
event they are required to gain care and control of the
vehicle. The responsibilities of the driver should be a
dual responsibility shared between the AV system and
the User-in-charge.
• If we expect the user-in-charge to take over the AV,
when necessary, they must be legally qualified to
do so. I think it is important to define the human role
in preventing accidents as well, in order to protect
the user-in-charge and decrease the mistrust in the
system, but also to ensure the human driver is aware of
their ability to prevent collisions and the need to stay
alert.

• If letter C was true, why have a user-in-charge at all?
• (a) yes; (b) yes; (c) what is the expectation the userin-charge? Once manual control is taken the operator
should be held accountable for those following actions.
However, if the AV put the bus in an impossible
situation to fully prevent a collision, then a new
category of fault needs to be determined.

4. Does the label “user-in-charge” convey its intended
meaning.
• Yes

• (a) be fully qualified and fit to drive; (b) be classified
as a driver for purposes of civil and criminal law while
the automated driving system is engaged; (c) assume
the responsibilities of driver after confirming that they
are taking over the controls, subject to the exception
below? Exception: if the user-in-charge takes control
to mitigate a risk of accident caused by the automated
driving system, the vehicle should still be considered
to be driving itself if the user-in-charge fails to prevent
the accident; UIC should be required to hold a license
of equivalent qualification to operate the vehicle
within the capacities of its design (passenger count/
weight/ control systems etc.) The user-in-charge does
not have full control of the vehicle or the ability to
circumnavigate should evasive maneuvers be required

• It is descriptive but not sure that it conveys that actual
meaning, i.e., the user is not in charge while under
automation mode.

• (a) be fully qualified and fit to drive – YES; (b) NO; (c)
YES, Exception: if the User-in-charge takes control to
mitigate a risk of accident caused by automated driving
system, the vehicle should still be considered to be
driving itself if the user-in-charge fails to prevent the
accident.

• No really a “back up operator” vs Fallback operator

• In my opinion the term does not convey proper or
intended meaning. Where the AV is a commercial sized
vehicle and would normally be operated by a trained
and appropriately licensed human driver, that driver
is called a professional and should still be recognized
as such with a term such as driver in charge or
Professional Operator to reflect reality that individual is
managing an AV system for most part, but driving when
necessary.
• I believe it does, as it is appointing who would
ultimately be “in charge” of the vehicle.

• Poor use of the term as the attendant is not actually in
charge of the decision/evaluation making process of
the vehicle.
• The term user-in-charge is an ambiguous term unlike
“student driver” whose message is clear and concise.

• Yes, to all.

• I would take user as meaning the passenger/customer
on the bus. Perhaps Operator in charge as specific
person in control (fully or partially) of the vehicle.

• If the UIC is only required to move the vehicle to a safe
location in the event of a malfunction then something
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• User-in-charge implies that the user is fully responsible
for the operation of the vehicle. The user-in-charge
is programming destinations and monitoring driving
conditions in the event that they are required to take
care and control of the vehicle. Please see question 1
for additional suggestions.

“negligence”) will also give you rise to damages.
• If someone has assumed the responsibility of the user
in charge role, they should be subject to the laws
applicable to licensed drivers.
• Have to draw the line of where responsibility starts and
where it ends for User in charge.

• The term could be misleading as in a level 3 AV the
dominant user is the vehicle system. The user-incharge may as this title seems to fit the role better.

• Yes, but the system should be designed in a way that
keeps the UIC engaged/paying attention at all times.
Distraction/boredom could be a recipe for disaster!

5. Should a “user-in-charge” who is aware of a risk of
serious injury and fails to take reasonable steps to
avert that risk be subject to the laws applicable to
licensed drivers.

• Yes – Any AV system should allow the user in charge
to gain care and control of the vehicle with sufficient
time to react to a hazard. If it is determined by the
police agency or other investigating measures that the
user in charge failed to take reasonable steps to avert
a risk, they should be subject to any applicable laws.

• The user in charge would only have to take ownership
if they were in control at the time. I say this wondering
how the Airline industry handles this incident with
autopilot.

• This assumes the user in charge absolutely is aware
of the risk. If the user in charge is permitted to perform
secondary tasks while the AV is operating the vehicle,
they may not be aware of any risk. However, if it can be
proven that they were aware, such as in bad weather,
they should be subject to the laws. I feel though, that it
would be difficult to prove.

• The user in charge in the above scenario should
be subject to stated laws. The “Hours of Service
Regulations” should also apply to the user in charge.
• I think that is very much a debatable question as the
reaction times will need to increase to account for the
added step of taking control.

6. Can automated driving systems operate safely and
effectively in the absence of a “user-in-charge”.

• User in charge should be classed as a driver and
should hold the same legal obligations as if they are
actually driving the vehicle.

• At this point I do not feel that automated driving
systems can operate safely and effectively in the
absence of a user-in-charge.

• Yes, however, the driver’s compartment will need to
be fitted with monitoring equipment to prove whether
the driver had opportunity to intervene and failed to do
so, or was negligent in attempting to override the AV
system. A defence lawyer would have a heyday with
this element alone.

• At this time or in the foreseeable future automated
driving systems cannot work in our intercity industry
due to many unforeseen circumstances including but
not limited to: winter driving conditions, passenger
interaction such as ticket and luggage handling etc.

• I would have to say yes as they have been placed in
that position for those reasons. Therefore, being a
trained professional would/should be an asset.

• I do not think we are there yet, but may be in the
future.

• Yes, if that expectation is clear and the operator
training prepares him/her for these events.

• For safety and security reasons, I feel that there should
always be a user-in-charge present so that they can
assume control of the vehicle for any reason.

• The courts would find the operator and operating
company guilty of negligence should that statement
be proven. Negligence Definition: A breach of a duty
to take care – not only are people responsible for
the intentional harm they cause (called intentional
torts), but their failure to act as a reasonable person
would be expected to act in similar circumstances (i.e.,

• Again, the commercial aviation industry provides
anecdotal evidence of the need to have human
management/intervention redundancy. It would be
foolish to think any AV system in the short term would
have the capability to fully replace human judgment
and action.
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• I would say it would depend on many factors, such as
what environment, city? Weather. If it were in St Johns
NL, I would have to say no. Too many unpredictable
factors.

ready to take over the controls.
• When the vehicle is stopped and parked in a safe
location.
• Some definition of secondary activities should be
considered to assist in assessing whether they
enhance or detract from the driver’s primary role.
Given the fact any human driver is aboard an AV to
take control if circumstances require, there are few
reasonable secondary activities that should be allowed
to divert the driver’s attention away from his/her
primary responsibility while the vehicle is operating.
In this case, operating means the AV is in gear and
moving or prepared to move, such as driving on any
roadway (forward or reverse), negotiating through or
within any parking or loading/unloading area. One
way to accomplish certain secondary tasks, such as
systems monitoring and reporting, would be through
the implementation of a Heads-Up Display such as
that used in certain aircraft. This allows the operator to
view data superimposed on the windshield while still
monitoring conditions outside the vehicle. If and when
the AV is stationary, taken out of gear with the parking
brake engaged so the vehicle cannot move, then more
secondary activities may be undertaken.

• Not all times or only in minimal risk situations where
the environment (internal and external) to the bus) is
highly controlled, monitored and predictable.
• Clearly depends on the type of vehicle and preceding
test regime. There are vehicles that could operate
entirely safely and effectively without a UIC, level 3
vehicles are only designed to
• As with most accidents’ humans are the root cause; so,
the absence of people should reduce the threat of an
accident. However, I think there should also be a way
to monitor the vehicle remotely. So, to further remove
any risk.
• Too many unpredictable on the road and events.
• Again, the final go/no go should be in the hands of a
qualified human being. The system might determine
that it is unsafe to continue where a human operator
may determine they can handle to hazard in a safe
way.
• There are several uncertainties classified under
weather and driving conditions that pose serious
concerns regarding the absence of a user-in-charge
(SAE level 5). I agree with all the concerns and submit
that all these concerns be remedied prior to any
vehicle be classified under SAE level 5.

• I would say no circumstances unless at a stop over on
route that would allow such activities.
• If there is a potential that the vehicle will fall back
to require UIC intervention the operator should be
engaged in monitoring the performance of the vehicle
(level 3)

• There are so many variables and unknowns that I am
skeptical an automated driving system can operate
without a user-in-charge. It is possible that my views
are skewed by my own mistrust and lack of knowledge.
7.

• A driver should never undertake any secondary
activities, they should at all times remain focused and
prepared to assume the role of driver. in the name of
people’s security

Under what circumstances should a driver be
permitted to undertake secondary activities when an
automated driving system is engaged?

• Should be no more distracting than what we would
normally experience now.
• If there is a requirement for a user-in-charge or a
fall-back ready user to be on board the vehicle,
there should be a circumstance where that user is
undertaking secondary activities.

• When the driver (user-in-charge) feels it is necessary to
take control.
• The driver has established that all systems are
operating as intended. There is an audible and visual
notification to driver of action to be taken on his or her
part.

• Under relatively unchallenging conditions, such
as highway driving, the driver could perform some
secondary activities. This could help keep their mind
active and reduce fatigue. However, these activities

• Depends on what you mean by secondary, talking yes,
sleeping no. They still need to be an active participant
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• Yes, to be able to know how to react when a situation
presents itself. Collision avoidance, cruise control
systems, different sounds inside and outside.

would need to be short and undemanding.
8. Is there a need to provide drivers with additional
training on advanced driver assistance systems?
If yes, describe what areas of training would be
required.

• Yes, but as all vehicles operate differently it should
be defined by the vehicle manufacturer to dem an
operator competent on the vehicle they are operating.

• Yes. The training should include General familiarization
with the system and how to check it, how to engage
and disengage ADAs, What the warning signals are
and how to respond, and how to decide when to take
control.

• Training should be provided to drivers have a clear
understanding of when it is appropriate to assume
control as the “fallback” driver.
• 1 – Knowledgeable of AV system prior to operating
the vehicle. 2 – How to gain control of the vehicle and
under what conditions would a user need to regain
control of the vehicle. 3 – Understand the reaction time
required for the driver to gain safe care and control of
the vehicle. (Several SAE levels)

• Additional reaction time increase, proactive scanning,
emergency preparedness, knowledge of overriding the
various systems and how to tell if everything is working
correctly
• Yes, training on how the system works, hazard
recognition and how to react, basic troubleshooting,
out of service criteria from AVs.

• As technology advances, training will become more
complicated. The new drivers will need to learn how
the system works, when and how they can take over.
They would need to become comfortable and trust the
system enough to let it perform its functions. Transit
agencies would also have to create new policies, such
as what the driver is responsible for, of secondary
activities would be permitted.

• Yes, depends on the features (driving, safety, etc.) of
the driver assistance system.
• Additional training is essential, and a prerequisite
for that training is relative proficiency on computers.
Training should include information and recommended
procedures on: What (if any) vehicle systems are
disabled in the event the AV operating system needs
a hard reboot (full turn off, wait 10 seconds then turn
back on); Whether a reboot or system bypass can
occur while the vehicle is moving, or the vehicle must
come to a complete stop (full stop may be safety
feature incorporated into AVs to prevent incidents);
How the vehicle will operate differently during systems
failure/bypass/reboot (partial or full as the case may
be); in this area, the experience of Airbus pilots’
inability to override aircraft control systems during the
Paris demo flight may be helpful or that of a driver who
inadvertently turns the ignition off while a vehicle is
in motion; any interactive/livestream communications
systems (or other contact methods) to notify company
dispatch IT department in the event of a partial/full AV
system failure, and assist fallback driver/Professional
Operator in determining problems/solutions or
emergency assistance.

9. How should accidents involving driving automation in
the bus industry be investigated?
• All accidents in the bus industry must be investigated
in the same manner in which they are today. As
professional bus operators we are trained to avoid
accidents or to at least make them preventable vs.
unpreventable.
• The user-in-charge or fall-back driver would be
responsible for recording all pertinent information.
This individual would also report such and coordinate
emergency services as well as ensuring the safety of
passengers and other road users i.e., use of warning
devices, etc.; Use of video from coach cameras for
investigation. In the case of using a fleet manager that
employees would collect all related data, coordinate
emergency services and report as required.
• Companies, insurance companies, manufacturers all
have a major role to participate alongside any and
all other investigative authorities. Boeing is a prime
example.
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• Should be investigated in a similar manner, in addition
to human error a failure of the AV system and whether
or not the user-in-charge acted accordingly.

as collisions with human drivers, regarding prevention;
however, without a human driver there wouldn’t be
any guess work as to what the system was looking
at and thinking at the time of the collision. Accident
investigators would need to be trained on how to
retrieve all pertinent information from the system.

• With this level of automation, the question must be
asked whether Transport Canada or NTSB (National
Transportation Safety Board) must be heavily involved,
as is the case in commercial aviation, in addition to
any law enforcement agency’s accident recreation/
investigation department. This will complicate the
time needed to determine causes/responsibility and
measures to prevent reoccurrence, particularly with
regard to black box travel data recordings. Clear lines
of responsibility must be outlined and agreed upon by
all investigative parties to avoid duplication or gaps in
the process due to assumptions or inter-agency “turf
wars.”; AV manufacturers will also need to be involved
to prevent a similar incident in future and to take any
corrective action needed on units already in service
(software/hardware replacements, driver training)

10. Is there also a need to monitor the accident rates of
advanced driver assistance systems?
• Yes, we must collect all data to be able to do a proper
comparison to operators.
• I am of the opinion that the accident rates should be
monitored on a regular basis.
• Absolutely – we need to continually learn from
what has happened and react appropriately to the
circumstances.
• Yes, as part of the testing process it should be
examined how the AV system respond in collision
avoidance situations.

• They should have camera systems in place both inside
and outside. And a black box system.

• Yes. Statistical evidence supporting the efficacy or
lack of the same, of AV systems will be needed for
numerous reasons:

• Preventable vs. Fault. Automation error vs Human error.
• Vehicles should be able to produce event logs
outlining all decisions points and actions preceding an
event;

• Objectively demonstrate safety improvements
and justify any decrease in liability insurance
rates.

• Accidents should be investigated by the safety
coordinators the same way we do now, by gathering
all the information, data and algorithms, which should
include going to accident scene.

• To justify increased AV integration in the
transportation industry and government funding
for further research or implementation

• Responsibility will probably come from other parties,
such as other drivers on the road, or pedestrians or
cyclists.

• To offset criticism of AV by its detractors
• Yes, to be able to determine how to operate and avoid
these occurrences in the future.

• There must be a “black box” technology in conjunction
with video. This would confirm if the system was
functioning as designed (for better or worse) if an
incident took place.

• Yes – as with conventional transportation vehicles this
type of monitoring should not be abandoned.
• Data should be gathered for comparison in accidents
IE: times, locations, day of the week, etc.

• 1 – complete diagnostics performed for any signs of
system malfunctions and determined of root-cause of
collision, including the route program that was set and
the conditions of the route prior to the collision.; 2 –
complete check of the user-in-charge or fall-back user
as per current practices; 3 – Determine if root cause
poses issues for other vehicles.

• Fleets with technology should be tracking nonequipped vehicles for trends positive or negative.
• Yes – the intended use of AV systems is to reduce
accidents, injuries and fatalities. This needs to be
monitored and measured to determine success rates
or additional measure are necessary to assist with this
objective.

• Accidents with AVs need to be investigated the same
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• There is definitely a need to monitor the accident rates.
In the beginning, many people will have a difficult time
trusting that technology can safely operate a bus, so
any collision involving these vehicles will be front page
news.

prove otherwise, a Professional Operator would still
be needed in the vehicle to accomplish the necessary
tasks.
• A supervisor would be dispatched, sensors in the
seats/seatbelts to ensure they are being used or
vehicle will not operate.

11. In the absence of a “user-in-charge”, we welcome
views on how the following duties might be complied
with:

• 1 – a representative from the company would be
required to attend the accident scene to make sure
all the procedures are followed and to collect data. 2
– To comply with traffic and police officers a company
rep will still need to attend the scene 3 – To ensure
children wear the appropriate restraints I imagine
remotely and disengaging the restraints.

• duties following an accident;
• complying with the directions of a police or traffic
officer; and
• ensuring that children wear appropriate restraints.
•

• 1 – supervisor to attend and provide any required
information or data to authorities. 2 – Supervisor or
another trained person to attend and move the vehicle
as required. 3 – Depends on how it is monitored.

The user-in-charge would take over all social
interaction if an accident occurred, including following
police or traffic directions. The user-in-charge would
also be responsible for wheelchair tiedowns, seatbelts,
etc.

• 1 – AV system requires an accident program to detail
all pertinent information leading up to and shortly
after the accident or event. This would include a
full diagnostic of the AV system immediately after a
collision event.; 2 – Special sensory gloves that an
AV system can read to interpret hand signals or other
directions. Law enforcement could access AV system
via the license plate to input special instructions;

• 1&2 would be the responsibility of the remote fleet
manager. #3 would be the responsibility of parent or
guardian travelling with such child. The user or fleet
manager cannot be responsible for children travelling.
• 3) possibly parent, teacher, tour manager, etc. (she did
not answer 1 and 2)

• 3 – Can be done through audio announcement and/
or the vehicle does not disengage from park until
seatbelts are secured.

• Direct communication with a control centre that would
be able to operate the AV remotely, with 2-way radio
communication between the control centre and on
scene officials.

• Without a user-in-charge, there would need to be
available road supervisors or stand by drivers to
perform duties following an accident and comply with
a police officer. The system would have to be able to
contact a communications centre with the request for
human assistance. As for ensuring children wearing
appropriate restraints, this is not really a concern at my
transit agency at the moment.

• Automated systems can monitor seat belt usage and
could, theoretically, take appropriate action to prevent
a vehicle from moving in case of non-compliance;
However, the actions and communication needed
in the event of a collision or other incident are far
more complex; considerable research and testing
would be needed to determine whether, and how, a
remote operator could accomplish the required tasks
and communication. It would be relatively simple to
mount audio visual equipment in an AV to allow a
remote operator to see, hear, reply, and respond to
the instructions of a law enforcement officer who is
on scene. It would be far more difficult for a remote
operator to deal with an engine or tire fire, and
especially to evacuate passengers promptly and move
them to a safe location. Until research and testing

12. Is it viable to have an SAE Level 4 or 5 in the bus
industry? Why?
• No, the operating of the bus is the most critical part of
the job, balance with moving the public, without a userin-charge would be a nightmare.
• At this time there is no reasonable scenario here in
Canada where Level 4 and 5 could be implemented in
the intercity mode of travel.
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13. We seek views on the impact of serious weather
conditions such as heavy snow or rain for AVs relative
to safety concerns.

• I do not believe so – not until more historical data is
collected and the technology has advanced.
• I don’t believe this is to be feasible as there are a lot
of external factors to consider. With the infancy of this
technology, lots of testing in different conditions and
how the AV responds has to be examined.

• Do not have enough information to be able to answer.
• Due to the weather conditions and other factors in our
business of intercity bus operations, we will always
in the foreseeable future require full time and fully
qualified drivers. One of the biggest problems here
though is acquiring and maintaining the necessary staff
levels to compete and provide said service.

• No. A professional bus driver does more than provide
safe vehicle operation and judgement: he/she provides
a variety of customer services, first aid to passengers
in a timely fashion when needed, and a host of other
duties and interactions. Artificial intelligence may be
able to replace some of those duties, but a human will
always be required to monitor such systems and be
prepared to take control in case of any mechanical
malfunction.

• I think that technology has developed a lot of controls
that assist in weather already on the market and are
actually already making our roads safer during weather
related events (ABS, ATC) etc.
• Adequate sensors would need to be installed and
maintained.

• I think not at this time “maybe” far off in the future if
the rest of the driving world gets on board with this
futuristic way of transportation.

• Bad weather in any form (rain, snow, ice, fog) creates
a multitude of problems for professional bus operators
– reduced visibility and traction, the need to chain up,
and the presence of inexperienced or incompetent
care drivers nearby are just a few of the issues to deal
with. In order for AV to improve on the human element
in such conditions it would need imaging equipment
(radar, infrared) to see in a love viz environments,
software to assess road traction, and deploy/stow
automatic chains (where such are allowed by law),
predictive programming to monitor other drivers’
inability to maintain control of their vehicles and take
pre-emptive action, and programming to know where
and when to pull off the road if conditions deteriorate
below pre-set minimums. It would also be important
for the AV software to know how to react in the
event the vehicle “spins out” on a hill, and brakes are
ineffective in stopping a vehicle sliding backwards.
What assets would law enforcement need to access
in case of weather-related road closures? How would
such closures be communicated/enforced locally in
the minutes immediately following a closure decision?
Would police have a “kill switch” for AVs? What
dangers would that create with an AV dead in the
middle of a busy highway if no human driver is aboard
to take over?

• I do not see SAE level 4 being a viable option in the
school bus industry, students require a certain amount
of management that I believe can only be done with
human interaction. For city transit buses and coach bus
I can see the future may include AV’s that are able to
follow a continuous route day after day.
• No – transportation is not only a matter of getting from
A to B, it’s also a matter of people, courtesy, services,
help, etc.
• Possibly for long straight city bus routes where the bus
would act more like a commuter train.
• Yes, however, a company rep may be required on
board to act as a customer service agent or conductor.
IE: load luggage, freight, monitor manifest, answer
questions and ensure comfort of all passengers,
assist passengers with disabilities (wheelchair life and
securement) handle passenger behavioural issues.
• I find it difficult to imagine an SAE level 5 in the bus
industry. There are so many variables that would
need to be addressed and over come before it would
be safe to have a computer system operate a bus
without any assistance. In Canada, we have serious
weather in the winter and in my city of Halifax, we
have quite narrow streets in our downtown core. Add
unpredictability of pedestrians, animals, and cyclists, I
think many people would be distrustful that a computer
can drive a bus safely.

• Living in St. John’s NL, weather conditions would
be a high factor as 4 seasons in one day is a normal
occurrence. It’s unpredictable. A great testing ground
for sure.
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• In coastal climates light snow becomes ice very quickly.
AV need to seek traction outside of vehicle tracks in
ice/snow conditions if such logic is programmable.
•

provided to ensure compliance with the latest signal?
What would the AVs “fail safe” setting be in such
circumstances – would it simply stop where it is until
it can correctly interpret the sign via sensors and
algorithms? Would it continue on as planned until it
finds a reason not to do so?

Following distance, speed and stopping distance are
all concerns when adverse weather is happening,
would an AV have the capability to adjust to all the
changing scenarios.

• Yes. What if systems all went down? Or weather
elements would not work well in adverse conditions.

• A driver is necessary

• Yes, this can be easily be misinterpreted easily. There
are no universal, regulated widely understood hand
signals.

• Can conditions affect the communication between the
bus and the control centre. Ability to identify special
conditions such as black ice.

• The concern with AV’s reading hand signals is the
ambiguous nature of how signals differ from person to
person.

• AV systems should be linked to road and weather
advisory agencies to determine trip cancellations,
postponements, detours while en-route. AV systems
should be able to function at 100% operating level in
any weather or traffic condition.

• Totally
• If the signaller signals incorrectly, how quickly can the
system identify that the unexpected is happening?

• Since research has shown that the AV system does not
perform well in adverse weather conditions and can be
confused by glare, this is a real safety concern.

• Yes – AV systems should be able to comprehend all
traffic and pedestrian signals, sensors or algorithms
that a human driver would be expected to be in
compliance with.

• Technology hasn’t developed to the point where
autonomous vehicles can drive during serious weather
conditions such as heavy snow or rain.

• I am sure it is possible to program the AV to read hand
signals. However, not everyone uses or knows proper
hand signals, such as cyclists.

14. Do you have concerns over AVs reading hand signals
via sensors and algorithms? Why?

• They can’t read hand signals so while self-driving
vehicles do recognize other cars and people on the
road, they don’t yet recognize the actions of traffic
cops directing traffic or cyclists making a lane change.

• Yes, AVs are not humans. What happens when the
power goes out? Would they stop at the intersection?
• Yes. I would like to learn how AVs will react and
recognize them as such.

15. How do you see AVs in the bus industry impacting
your role?

• Yes – I have not seen it in practice and what if there is
no hand signal?

• We should never rely on anything other than a level 1-2
SAE for the purpose of safety. Lane asst. Backup asst.
etc.

• I am not aware of how AVs would respond to hand
signals.
• Hand signals come from humans, not all of whom
follow strict protocols for displaying such signals. In
those instances, a human driver “interprets” what is
really meant. In the same way, humans sometimes
make mistakes with hand signals, forcing drivers to reevaluate and respond to the new command.

• As a driver trainer I would have a whole new
perspective. As a driver I don’t see it changing my role.
• Fewer people managing and more computer managing
• My role would likely be re-assigned or eliminated. My
primary role is to train drivers.

• At present, AVs do not have sufficient computing
capacity to properly interpret a vague hand signal.
Once it is developed, there is the question of how
often would the AV re-evaluate signals already

• The number of bus drivers will be reduced in two
ways – fewer drivers will be needed with Class 4
and 5 AVs, and some drivers will leave the employer/
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• All transit jobs would have to change or be modified.
Maybe less dispatcher, more soft skills, AV’s equal
electronic effecting maintenance members. This would
fundamentally change transit forever.

industry because they cannot/do not want to “babysit”
a computer. Hiring drivers will become more difficult
as the skill sets required will be both physical (driving
qualifications/experience/skills) and mental (computer
skills, analytical abilities, systems monitoring/
management experience in addition to road regs/laws).
There are potentially many other issues that may be
required to deal with once AVs are a reality that I do
not have to deal with now, and cannot even predict.
I keep coming back to the movie “I Robot” with Wil
Smith and wonder if we’re asking the right questions,
taking the right positions, considering the right future,
and for all the right reasons.

• I think we would need more technicians & operations
supervisors to oversee the operation. In the very
distant future possibly less drivers, but this is very
unlikely.
• It would impact every job title in some way, how would
a ticket agent contact a person on board one of the
vehicles, without having a person to relay a message.
Mechanics would need to have many more computer
skills, drivers (users in charge) would also need to
relearn a lot of visual scanning habits and a lot of new
systems. Managers would need to fully understand
how the systems are designed to work so that they can
be succinct in giving directions to the programmers.
Programmers will be working non-stop and more will
be needed. Computer technicians that work on the
systems will need to be licensed and have levels of
certifications dependant on the type of systems they
are dealing with.

• I don’t believe it will. Unless all the automotive industry
all were on board and all vehicles were the same.
• Yes, no operators, no training. Collisions
•

In the future I see that the need for human presence
on vehicles will diminish more and more until
eventually most jobs will be done remotely. I do
however feel that along with job loss there will also be
many new jobs created.

• Not positive as a driver but okay as a trainer

• Drivers: Less immediate interaction with vehicles,
more of a customer service role; Mechanics: Increased
IT training; Supervisors: More direct involvement;
Planning: Computerized routings entered into a
database.

• Not too much if UIC is required to have full training.
May become more customer service oriented versus
driving operations.
• Bus operators moving from driving functions to
customer service type of role. Will AV systems be
available through manufacturer pre-build specifications
or is this an after-market product?

• Technicians will certainly change, and their duties will
involve even more cyber-knowledge than currently
needed. Additional technical/IT support staff will be
needed to perform pre and post trip inspections in the
absence of a driver and to monitor AVs in operation
on the roads. Purchasing or inventory departments
will need to add more computer-related equipment
(sensors, motherboards, switches, EPROMs, etc.)
for quick emergency response to downed vehicles.
Supervisors may need to be as proficient in remote
control driving as in real driving, as well as proficient
in software troubleshooting, in order to respond to
emergency situations. Managers may need to review
human staffing on buses and add “customer service
reps” in place of drivers to answer questions, provide
advice and direction, and simply add a “face to face”
experience for those customers who demand it.
Transportation depts may need to add more service
vehicles either assigned to specific employees (for

• AVs will change the scope of my role and add new
duties. With the addition of more technology, trainers
will need to be properly educated on the use and
function of the AV, so that we may teach the trainees.
The focus may need to be more on the technology
and when the human user may need to take over, with
many scenarios. The driver training may need to focus
more on driving in adverse conditions, such as bad
weather and construction.
16. What other positions in your organization do you
for-see being significantly impacted, e.g., mechanics,
systems technicians, operations supervisors? Please
outline and explain what role changes and related
competencies would need to be addressed.
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• Any new technology will impact all roles in transit.
Mechanics will need to be trained and technology
experts would have to be hired.

accountability) or as sign-out fleet vehicles to allow
technicians to travel to downed vehicles for repair.
Alternately, a vendor may be contracted to handle such
repairs and onsite travel.

17. What are your views on whether AV systems will be
vulnerable to software glitches and manipulation,
i.e., hacking, terrorism posing threats to safety and
security?

• With a change to more automation and fewer humans,
some Human Resources personnel will need to be
trained and redeployed to manage service contracts
for repair vendors, or to provide other AV-related
support. Training depts will have to adapt to the
changing driving environment and add training in
understanding AV systems operation, proper systems
monitoring and reporting, on-scene troubleshooting,
and systems emergency overriding in addition
to vehicle driving training. AV knowledge testing
and recertification frequency will also need to be
addressed to prove driver competency in case of
litigation.

• I totally believe that AVs once connected to the Web
will be hacked. It’s not “if” it’s “when.”
• I believe that there is a risk of this being the case. We
must be vigilant in ensuring the safety of all.
• For every advance in technology, there is also an
advance in people using that technology against other
people. It cannot be overlooked or underestimated.
Processes would need to be put in place to continually
scan and upgrade against possible threats.

• Legal departments will certainly have to be increased
or created (as the case may be) to handle liability
issues – both real and perceived – as a result of AV
use. Sceptics will be quick to blame a computer, while
others will simply see the lack of employee witnesses
as an opportunity to “scam” the system for personal
gain.

• Proactive diagnostics will need to be implemented in
order to minimize the above-mentioned risks.
• My views are for the most part, predicated on the
experience and shortfalls of the computer software
industry – open-source versus closed-source software,
the sophistication of hackers (both independent and
government-backed) and the difficulty of creating and
protecting effective anti-hacking software/hardware.
No system has proven immune, so the possibility of
illegal access must be considered and addressed.

• Mechanics – more electronics to deal with, more work
required. System techs, operation supervisors – more
responsibilities for sure.
• Operations, reduced need. Human Resources reduced,
IT increased, mechanics – no change. Electronic
technicians – more need

• A balance has yet to be struck between public safety
and privacy rights in vetting trainees for repair and
maintenance of AV equipment (as in case of student
pilots prior to 9-11). For this reason, terrorists will always
be able to access and bypass security defences. The
prevailing attitude must not be one of trying to create
the un-hackable program, but rather it should be one
of minimizing the effect on public safety when hacking
or terrorism occurs.

• Dispatch will play a much bigger in remotely
monitoring every aspect of the AV. Mechanic will
need to be trained on how to service the components
required for AV. Operation supervisors have the
primary job of overseeing employees that could
change to overseeing the operation of AV.
• Assuming AV will have fewer “preventable” accidents,
less work for repair staff and operations supervisor.
Buses are still rolling stock and need regular
maintenance. If buses are operated remotely than a
major change for all operational groups.

• That would be a big risk for sure for us all. Causing
much concern for everyone directly and indirectly.
Example: a fender bender vs. buses going off roads
simultaneously.
• Yes, they will eventually become vulnerable. Simple
malfunctions could cause safety and security concerns
and maybe misinterpreted as hacking or terrorism.

• Mechanics – new systems to maintain; Dispatch –
program vehicles for daily routes; Driver training –
complete review would be required.

• My view is that with all technology it is subject to

33

The future of work in transportation
Automated. Connected. Electric.

shop/repair facilities due to fewer accidents and less
body damage.

software glitches, anyone who works on a computer
daily understands the difficulty when they stop
performing at their best. If large corporations and
governments are subject to hacking and terrorism
along with stealing of intellectual property, then the
concern for AV’s should also be there.

• Potential to greatly complicate D250 regulations,
provincial legislation and enforcement (especially
in the areas of inter-provincial continuity, and reg
interpretation which is already a significant factor at
the regional level) if school bus sizes remain large;
alternatively, D250 regs may become redundant if
much smaller personalized AVs are employed for
student pick up/drop off. Reduced ridership from
those who distrust computerized operators and
fear for their safety. Increased potential for liability
issues due to vandalism, hacking, terrorism. Cultural
erosion, as people increasingly feel expendable being
replaced by machines, resentful towards those who
own the machines, and stressed about their uncertain
economic future.

• Even if it’s not done for the nefarious purposes,
someone is going to see if they can shut down the
system “just for fun” and because they can. Another
reason that the vehicles would need the ability to run
in a non-automatic mode operator by trained skilled
drivers.
• AV systems should be completely protected from
viruses and hackers. This would be a huge liability if
AV systems were prone to safety and security threats.
Consumer confidence would suffer tremendously.
• I don’t know enough about the AV industry to
understand whether it is vulnerable to software
glitches and manipulation i.e.: hacking, terrorism,
posing threats to safety and security.

• Expensive (high tech equipment), Safety and security
concerns i.e., glitches/updates, prone to hacking,
people’s personal data, fewer job opportunities for
others, non functional sensors, fail to work in storms or
blizzards.

18. List what you consider negative effects of the
introduction of AVs in the Industry?

• Loss of jobs, all vehicles need to be AV for human error
to be reduced/eliminated. Unpredictable behaviour
when driving in changing weather conditions.

• The Negative effect this could create is removing
the professional driver that is trained in first aid,
professional defensive driving training to be able to
react to pedestrians, weather, power outages, terrorist
attacks, etc.

• 1 – The risk of life-threatening errors without any
consequence 2 – cost of maintenance and repairs
could be higher 3 – loss of jobs that require a
commercial licence for driving.

• Less customer interaction, unable to load luggage at
pick up points (without a user or fallback), inability to
adjust to inclement weather conditions such as black
ice etc., unable to follow Emergency detour routes,
predictability of pedestrians/mobility devices/ bicycles/
impaired drivers, and unable to respond to emergency
and personal situations on board.

• Fewer drivers and jobs, people outside the vehicle will
worry.
• Potential loss of good paying jobs. Vulnerability to
cyber attack.
• potential loss of jobs in the industry, program system
failures, vendors need to be strictly regulated to ensure
compliance.

• Cost, risk, people, legalities, unknown future effects
• Job loss, routes must be pre-planned, flexibility
regarding detours (road closures, collisions, etc.)

• I am concerned customer service aspects of the
operator’s job will be impacted and lost, especially if
there is a move to fully automated vehicles. Transit
is very customer centered, with operators answering
many questions, helping passengers with mobility
issues, stopping and waiting for people running to the
stop, properly strapping in wheelchairs, helping people
find connections etc.

• The current Catch-22 situation in the industry where
government legislation covering use of AVs requires
testing and evidence of their safety, but testing can’t
take place because of the lack of legislation covering
use of AVs. Increased unemployment for drivers,
particularly those in the 45+ age group with minimal
job prospects. Increased unemployment for body
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• I am also concerned about the ability of the operators
to drive a bus. Currently, we train new employees for
6 weeks, they mentor with another driver, then they
are on their own. After 3-6 months, those new drivers
are fairly comfortable because they have gotten
experience. If AV does most driving, will we end up
with a workforce that is constantly uncomfortable with
their ability to drive a bus?

unique role in keeping the other accountable and in so
doing, ensures proper operation, oversight and safety
for everyone’s benefit.
• How the rest of the world will follow with this
technology. Could have a negative impact on the
unemployment rate and the economy. A self-driving
vehicle does not completely eliminate the likelihood of
an accident.

19. Is there any other issue within our terms of reference
which we should be considering in the course of this
consultation?

• I think we should consider the impact AV’s will have on
the employees who will be displaced and what new
opportunities that will be offered to those who are no
longer needed in the role of driver.

• Current HOS regulations and how they would be
applied. Revamping current HOS regulations.

• Real people driving the bus humanizes the experience.
They can help rescue a stranded motorist or protect a
vulnerable person from being preyed upon. They can
provide shelter or directions to a great restaurant. They
do much more than just drive the bus!

• While there are certainly some questions to be asked
about AVs and their effect on D250 regulations in the
future, the most fundamental question in this issue is
“Why are we pursuing AV technology?”

• Roles and responsibilities if vendors (after market
products) and prebuild specifications

• What is its purpose and what are its objectives? What
are the problems it is trying to solve? Have the costs
– both in terms of hard dollars and the “intangible”
costs to society of increased unemployment, suicide,
and other health issues, and crime – been properly
investigated to know if we’re going down the right
path?

• I would like to add a note on passenger pick up for
public transit. I can imagine an electronic button at
a bus stop sign or being hailed by an app, and this
has been tested. Maybe the human user should be
responsible for signalling the system to stop. Having
this secondary task might be good for the human user,
as it would give them something to focus on while
continuing to focus on the road, and reduce the fatigue
caused by not doing anything.

• The movie “I Robot” provides a glimpse into the
complexities of the issue of computerization in society.
While there is a strong argument for the value of
computers to make our lives more enjoyable and safer,
computers will always be dependant on limitations
of the human mind to predict and prepare for all
eventualities – an impossible task to undertake.
• The best approach to AV or any other computerization,
to consider it a supplement to, rather than a
replacement for, the human operator. Each plays a
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