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“Our government is building
roads, highways and transit to
connect communities, fight
gridlock and keep goods and
people moving across the
province...”

—The Honourable Caroline
Mulroney, Ontario Minister of
Transportation




Table of contents

Table Of CONENTS......ccoi e 2
1 1] (o Yo [ o 4o o IS 4
1.1 Key sectors within the goods movement ecosystem .................ccooenneni.e. 6
1.2 Key players in ONtario...............eueuuueiiiiiiiiiiiiiiiiiiiiiieeieeiieieeeeeeeeeeeeeeeeennees 8
2 Overview of Ontario’s road-based goods movement .............cccceevvviinieeeenn. 9
2.1 Transportation plans, policies, and regulations............c....cccooeeviiiieinnnnnn. 12
2.2 Skills, talent & workforce development...........cccoooviiiiiiiiiiiiiiceee, 20
2.3 Research & development............cooiiiiiiiiiiiie e 23
2.4 ManUfaCtUNNG .....ccooiiie e 25
2.5 Supportive infrastruCture.............oooieiiiiii e 27
2.6 Piloting, testing, and adoption ..............ccoiiiiiiii i 29
3 Future opportunities for Ontario’s goods movement sector......................... 32
3.1 Modernize infrastruCture .............cooe oo 33
3.2 Promote supportive POlICIES ........cccuuiiiiiiiiiii e 34
3.3 Foster technology innOVation ... 35
3.4 Enhance labour development initiatives .............ccccooeiieiiiiiie 36
3.5 Respond to consumer demands ...........ccooovvieiiiiiiiiie e 37
ADOUL OVIN . ..ot e e e e e e e e e e e e e e e eeennns 38

Goods Movement in Ontario: Now and in the Future



Abbreviations

Al Artificial Intelligence

AV Autonomous Vehicle

CUSMA Canada-United States-Mexico Agreement
DDC Drone Delivery Canada

EV Electric Vehicle

GDP Gross Domestic Product

GGH Greater Golden Horseshoe

GM General Motors

GTHA Greater Toronto and Hamilton Area

HR Human Resources

MEDJCT  Ministry of Economic Development, Job Creation and Trade
MTO Ministry of Transportation

NFMC Nawiinginokiima Forest Management Corporation
OCl Ontario Centre of Innovation

OINP Ontario Immigrant Nominee Program
OTA Ontario Trucking Association

OVIN Ontario Vehicle Innovation Network

R&D Research and Development

SMEs Small and medium-sized enterprise

ZEV Zero Emission Vehicle

ZEZ Zero Emission Zone
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Goods movement is an essential part of life in the 215
century. Nearly every product we own or use is
transported—often several times—as it moves
throughout the supply chain. From the sourcing of raw
materials to the delivery of final products, goods
movement plays an essential role in getting products to
end consumers.

Goods movement refers to the distribution of freight
(whether raw, intermediate, or finished) by all modes:
road, rail, air, marine, and pipeline. The mode used for a
given shipment is identified by weighing a range of
factors, including cargo size, travel distance, final
destination, shipping cost, ease of coordination, and legal
or insurance considerations. Regardless of mode, a wide
range of actors—including local, provincial, and national
governments; carriers or service providers; and third-
party logistics providers—have a hand in facilitating
goods movement. 2

The success of local, national, and international
economies is largely dependent on goods movement. As
such, the industry is the focus of many plans, policies,
and regulations seeking to improve its efficiency while
mitigating adverse impacts. The sector is also a hotbed
for innovation. Advances in goods movement include the
development of remotely piloted aircraft systems
(drones), the manufacturing of heavy-duty electric
vehicles, and the testing and adoption of autonomous
trucks.

Goods Movement in Ontario: Now and in the Future

In Canada, a country with abundant natural resources
and millions of consumers spread across nearly 10M
square kilometres, goods movement is of particular
importance; as of 2021, the transportation and
warehousing sector comprised 3.8% of the national gross
domestic product (GDP), ® and employed just under 1M
people. 4 Trucking alone is responsible for 29% of
Canada’s transportation and warehousing GDP. ®

Ontario is a key focal point of Canada’s goods movement
industry. Home to major airports, railways, and highways
and adjacent to the shipping channels of the Great Lakes
and the St. Lawrence Seaway, Ontario is a critical
interface between the United States and Central Canada.
In fact, Ontario’s Highway 401 is recognized as the
busiest highway in North America. ©

This report presents an overview of Ontario’s goods
movement industry with a focus on road transportation.
The remainder of Section 1 describes the goods
movement ecosystem, highlighting key sectors and key
players. Section 2 reviews Ontario’s freight-supportive
plans, policies, and regulations; talent development
initiatives; research and development advances;
manufacturing progress; infrastructure investments; pilot
schemes; and technology adoption. Finally, Section 3
concludes by identifying some opportunities to build upon
Ontario’s successes in road transportation.



A snapshot of some key elements within the goods movement ecosystem
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1.1 Key sectors within the goods movement ecosystem
The goods movement ecosystem engages a wide range of sectors. A selection of key sectors within this ecosystem are
highlighted below.

© 2023 OCI

Supply Chain

Supply chain refers to the
processes required to produce
and distribute goods. ’

Goods Movement

Goods movement refers to the
distribution of freight (whether
raw, intermediate, or finished) by
all modes: road, rail, air, marine,
and pipeline. 8

Goods Movement in Ontario: Now and in the Future

Supply Chain Management

Supply chain management
involves optimizing the planning,
sourcing, manufacturing, delivery,
and returning of goods or
services to ensure high quality
processes and maximize profits.

Warehousing and Fulfiliment

Warehousing refers to the
storage of goods or products in a
warehouse. '° Fulfillment involves
packaging and sending goods
ordered by a customer. !
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Cybersecurity Supply Chain Risk Middle-Mile Delivery
Management <> Middle-mile delivery involves the
Cybersecurity supply chain risk N transportation of goods from a

i X Z f ent facturer t
management involves the % 2 . por’_t of entry or manufacturer to
management of cybersecurity ~ ~all regional hubs, warehouses, or

distribution centres. 1°

risks and the development of
various response strategies. '?

Last-Mile Delivery

Manufacturin
g Last-mile delivery describes the

Manufacturing includes raw transportation of goods to end

material acquisition, product ’ ’ stores or to customers. '
creation, quality control, and § g § g
ackaging for shipping. 3 ~ N~
p ging pping N Z § Z

Automobile Manufacturer

Automobile manufacturer refers to
any businesses which
manufacture or assemble
passenger cars and trucks. #

© 2023 OCl
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1.2 Key players in Ontario

A broad range of actors and players are required to ensure that the goods movement ecosystem functions cohesively. A
selection of ecosystem players in Ontario are highlighted below.

. Supply Chain Management 4 \\ Automobile Manufacturer
- Q’ blueRover, Mavennet, SalesChoice,// N Stellantis Canada,
» o Clear Spider, Magstar, Assent, _: ' ¢ Ford Motor Company of Canada,
> ' | | Tealbook, Tradogram, Kinaxis, 14 ' General Motors Canada,

Descartes, Nulogy, Retalon. Honda Canada, Toyota Canada.

i i -
\\\,_/ | N

Cybersecurity Supply Chain >

Risk Management >

Tehama. |«

AN
Goods Moven}nt\
RoadLaunch, Loadlink, Geotab, §.._
FleetOps, FleetOptics Inc.,
Element Fleet.

el
Middle-Mile Delivery
€ Gatik, NuPort Robotics.

Manufacturing
Transformix Engineering,
Everworks Inc.

y LOgIC: O O MO O y 3 1 ana ar

; € Federal Express Canada,
RF Pathways, InterFulfillment, Drone Delivery Canada,
Kyozou.

Romaeris Corporation, AirMatrix.

© 2023 OCI
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Overview of Ontario’s goods movement

Y

()]

B, o8
;ff\[éﬁ

Goods value (UsD) transported through Ontario's

highway ports of entry, Oct. 2021 - Sept. 2022

Import vs. Export

1. Rainy River - $24M se% (N
2. Fort Frances - $406M se% (I

3. Pigeon River - $330M so% (I

4. Sault Ste. Marie - $2B 45% (I

5. Sarnia - $71B 52% 4
6. Windsor - $115B s 4N

7. Niagara Falls-Fort Erie - $66B 5 {4l

8. Lansdowne - $18B s1% 4

9. Prescott - $2B 25% 4l

10. Cornwall - $1B 21% 4

Source: Bureau of Transportation Statistics, 2022

© 2023 OCl
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4%
44%
41%
55%
48%
42%
47%
49%
75%

79%

[GDP (Chained (2012) dollars)]

9B

8B

7B

6B

5B

4B

3B

2B

1B
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2001 2011 2021 [Ye,ar]

1.18B H1%

- 0

Ontario’s GDP increase in Ontario’s

from truck GDP from truck
transportation in transportation between

2021 2001 and 2021

Source: Statistics Canada, 2022
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Annual commodity value by

Annual commodity value
commercial vehicle trip destinations

by commercial vehicle trip origins

Ontario’s freeways
and expressways

Legend Legend Legend
— Freeways and expressways | $0B - $2.5B _ $0B-$2.5B
nerhoes = SesTe s 50
I $10B - $20B I $10B - $20B
Il $20B - $205B Il $20B - $205B
el il e o). Source of commodity value maps: Commercial Vehicle Survey, 2019

Ontario Road Network, 2019

Base map source: Province of Ontario, Esri, HERE, Garmin, FAO, NOAA, USGS, EPA, NRCan, Parks Canada

© 2023 OCI
Goods Movement in Ontario: Now and in the Future 11
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2.1 Transportation plans, policies, and regulations
The success of local, national, and international
economies is largely dependent on goods movement.
As such, the industry is the focus of many plans,
policies, and regulations seeking to improve its
efficiency while mitigating adverse impacts.

4

regional transportation plans with implications for logistics
in Ontario

5

key themes in Canada’s Transportation 2030 plan,
including one focused on trade corridors and global
markets

16

National Safety Codes developed to ensure road safety
and facilitate the safe and efficient movement of people
and goods across Canada

Goods Movement in Ontario: Now and in the Future 12
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A range of plans, policies, and regulations guide and govern the goods
movement sector, helping to encourage efficiency and ensure safety. As the
impacts of the goods movement sector cut across a range of jurisdictions,
supportive policies can apply municipally, provincially, nationally, or
internationally. In Ontario, communities may be subject to policies
implemented by local and regional municipalities as well as by the Government
of Ontario and the Government of Canada. Goods movement in Ontario is also
influenced by international free trade agreements.

Plans with implications for goods movement tend to share a common vision of
realizing a transportation system that supports a thriving economy. As the
plans are written by a range of authorities, the angle from which they tackle
goods movement varies. Specific initiatives include improving roads,
implementing digital solutions, and actioning freight-related strategies such as
the use of electric trucks.

Similarly, the policies and regulations have a shared goal of facilitating the safe
and efficient movement of goods. From free trade agreements—which include

provisions for moving goods internationally—to municipal curbside policies, the
policies and regulations work in concert to ensure seamless, safe, and reliable

goods movement from origin to destination.

The following pages summarize a select sample of the key plans, policies, and
regulations with impacts for goods movement in Ontario.

Goods Movement in Ontario: Now and in the Future

“Nearly one in five Ontario jobs
depend on trade, and
approximately $400 billion CAD in
two-way trade in goods travels
across the U.S. and Canadian
border in Ontario every year. We
know that ensuring strong trade
ties is vital to businesses and the
communities they support on both
sides of the border.”

—The Honourable Victor Fedeli,
Ontario Minister of Economic
Development, Job Creation and
Trade "7

13



2.1.1 Transportation plans
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National

Transportation 2030: A Strateqic Plan for the Future of Transportation in

Canada | 2016 | Transport Canada '8

VISION: A safe, secure, green, innovative and integrated transportation system
that supports trade and economic growth, a cleaner environment, and the well-
being of Canada’s middle class.

GOODS MOVEMENT FOCUS: Aims to grow the country’s economy by improving
performance and reliability of Canada’s transport through a suite of initiatives
bundled under the theme “Trade Corridors to Global Markets”. Initiatives include
investing $180B in infrastructure over 12 years as part of the Investing in Canada
Plan; increasing data availability for all who operate, oversee, and use the
transportation system; and looking at new ways to finance transportation
infrastructure projects.

Provincial

2041 Regional Transportation Plan for the Greater Toronto and Hamilton Area |

| 2018 | Metrolinx '°

VISION: The GTHA will have a sustainable transportation system that is aligned
with land use, and supports healthy and complete communities. The system will
provide safe, convenient, and reliable connections, and support a high quality of
life, a prosperous and competitive economy, and a protected environment.

GOODS MOVEMENT FOCUS: Discusses the importance of a multimodal
perspective to transportation planning which entails optimizing road networks for
connections to intermodal yards and freight clusters, and other freight-related
strategies such as off-peak freight movement, bicycle delivery, and urban freight
hubs.

Goods Movement in Ontario: Now and in the Future 14
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Provincial (continued)
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Connecting the GGH: A Transportation Plan for the Greater Golden Horseshoe

| 2022 | Government of Ontario 2°

VISION: A connected transportation system that provides safe, efficient and
convenient options for people and businesses and supports the wellbeing and
economic prosperity of the region into the future.

GOODS MOVEMENT FOCUS: Includes a suite of actions to keep goods moving,
including expanding truck parking locations and improving the sustainability and
efficiency of the freight sector by encouraging use of off-peak delivery. ?’

Connecting the East: A draft transportation plan for eastern Ontario

| 2022 | Government of Ontario %2

VISION: Individuals, families and businesses across eastern Ontario have access
to safe and reliable options within a transportation system that connects local
communities, and contributes to the health, wellbeing, and economic prosperity of
the entire region.

GOODS MOVEMENT FOCUS: Highlights actions to help highways that are
heavily used for goods movement run more smoothly and to explore opportunities
to maximize the potential of the multimodal transportation system including rail,
marine, air, and road transport modes.

Connecting the Southwest: A draft transportation plan for southwestern

Ontario | 2020 | Government of Ontario 23

VISION: Individuals, families and businesses across southwestern Ontario have
access to a safe and reliable transportation system that connects local
communities, and contributes to the health, wellbeing, and economic prosperity of
the entire region.

GOODS MOVEMENT FOCUS: Supports a competitive business environment by
noting actions to improve roads and highways so that businesses can keep goods
moving. Reviews locations for alternative fueling stations, including electric and
hydrogen.

Goods Movement in Ontario: Now and in the Future 15


https://www.ontario.ca/page/connecting-ggh-transportation-plan-greater-golden-horseshoe
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Provincial (continued)
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Connecting the North: A draft transportation plan for northern Ontario

| 2020 | Government of Ontario 24

VISION: People and businesses, including Indigenous communities, across
Northern Ontario have access to a safe and reliable transportation system that
connects smaller communities to large centres and other areas, contributing to the
health, wellbeing, and economic prosperity of the entire region.

GOODS MOVEMENT FOCUS: Discusses actions to support economic recovery
and competitiveness in Northern Ontario, including developing a new integrated
emissions and safety testing program for truck and bus owners and implementing
digital solutions to make it easier and more convenient for truck drivers to access
government services.

Municipal

City of Toronto Freight and Goods Movement Strategy Framework

| 2020 | City of Toronto 2%

VISION: Provide a goods movement system that is safe, reliable and sustainable,
connecting people and products while protecting Toronto's vibrant and thriving
economy and quality of life.

GOODS MOVEMENT FOCUS: Includes short-, medium-, and long-term actions
for freight and goods movement related to system performance, access
performance, environment, equity, economic competitiveness, safety, and
adaptability.

Peel Goods Movement Long-Term Plan | 2019 | Region of Peel 26

VISION: A safe, convenient, efficient, multi-modal, sustainable and integrated
goods movement transportation system that supports a vibrant economy, respects
the natural and urban environment, meets the diverse needs of industries and
residents and contributes to a higher quality of life.

GOODS MOVEMENT FOCUS: Strives to realize a goods movement system that
is safe, economically competitive, innovative, sustainable, and high performing.

Goods Movement in Ontario: Now and in the Future 16


https://www.ontario.ca/page/connecting-north-draft-transportation-plan-northern-ontario
https://www.toronto.ca/legdocs/mmis/2020/ie/bgrd/backgroundfile-157033.pdf
https://peelregion.ca/transportation/goods-movement/_media/pdf/goods-movement-long-term-plan-2019.pdf

2.1.2 Policies and Regulations

Introduction | Current State | Future Opportunities

International

"—L

W%g
28 S

Canada-United States-Mexico Agreement (CUSMA) 27

JURISDICTION: Canada, USA, and Mexico

SCOPE: The Canada-United States-Mexico Agreement (CUSMA) is a free trade
agreement that reinforces Canada’s strong economic ties with the United States
and Mexico.

*vf« e GOODS MOVEMENT FOCUS: Discusses customs administration and trade
facilitation to improve the ease with which goods multilaterally pass through
international borders.

National Pan-Canadian Competitive Trade Corridor 2

JURISDICTION: Canada

SCOPE: Proposes 27 actions to the federal, provincial and territorial governments
for improving trade-supporting transportation systems in Canada.

GOODS MOVEMENT FOCUS: Presents a framework for a coordinated effort to
optimize national goods movement and improve international competitiveness of
Canadian trade.

National Safety Codes ?°

JURISDICTION: the member jurisdictions of the Canadian Council of Motor
Transport Administrators

SCOPE: A set of 16 standards developed to ensure road safety and facilitate the
safe and efficient movement of people and goods across Canada.

GOODS MOVEMENT FOCUS: Focuses on the responsible operation of
commercial vehicles on the roads through codes related to commercial vehicle
drivers’ hours of service, cargo securement, on-road inspections and more.

Goods Movement in Ontario: Now and in the Future 17


https://www.international.gc.ca/trade-commerce/trade-agreements-accords-commerciaux/agr-acc/cusma-aceum/text-texte/toc-tdm.aspx?lang=eng
https://www.comt.ca/Reports/Pan%20Canadian%20Trade%20Corridor%20Phase%202.pdf
https://ccmta.ca/en/national-safety-code
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Provincial Highway Traffic Act3°
o JURISDICTION: Ontario

e SCOPE: Regulates the licensing of vehicles, classification of traffic offenses,
administration of loads, classification of vehicles and other transport-related
issues.

e GOODS MOVEMENT FOCUS: Regulations under the act deal with commercial
vehicle inspections, vehicle weights and dimensions, transport of goods, etc.

Freight-Supportive Guidelines 3'
e JURISDICTION: Ontario

e SCOPE: Assists in the creation of communities, individual developments and
transportation networks that are capable of supporting freight industries while
integrating and balancing the compatibility of surrounding land uses and the
needs of other transportation system users.

¢ GOODS MOVEMENT FOCUS: Highlights best practices, examples and
implementation tools that are applicable to a wide range of communities and
municipalities, and also provides direction for long-term and local implementation
of freight-supportive policies and practices across Ontario.

Cooperative Truck Platooning Pilot Program 32

e JURISDICTION: Ontario

e SCOPE: Allows for truck platoons involving commercial motor vehicles retrofitted
with advanced driver-assistance systems and Level 1 and Level 2 automation
technology.

¢ GOODS MOVEMENT FOCUS: The pilot program aims to demonstrate the
potential of truck platoons, verify their compatibility with existing road users and
infrastructure, and confirm their overall safety.

Goods Movement in Ontario: Now and in the Future 18


https://www.ontario.ca/laws/statute/90h08
https://www.ontario.ca/files/2022-03/mto-freight-supportive-guidelines-en-2022-03-31.pdf
https://www.ontario.ca/page/cooperative-truck-platooning-pilot-program
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Municipal City of Toronto Curbside Management Strateqy 3*
¢ JURISDICTION: City of Toronto

e SCOPE: Comprehensive high-level policy approach and implementation plan to
provide the strategies and tools necessary to effectively manage curbside uses
that support the robust economic activity of an area while effectively managing
related impacts on traffic movement.

¢ GOODS MOVEMENT FOCUS: Notes need for provision of designated
loading/delivery areas near businesses.

City of Ottawa Small Business Identity Card Parking Permit 3¢
¢ JURISDICTION: City of Ottawa

e SCOPE: The small business identity card permit provides special short-term
parking privileges for drivers of commercial or delivery and pick-up vehicles in the
downtown and business districts of the City.

e GOODS MOVEMENT FOCUS: Permit holders are allowed to stop for purposes of
delivery, pick-up, or loading in No Parking Zones or Loading Zones for a short
period of time.

Goods Movement in Ontario: Now and in the Future 19


https://www.toronto.ca/legdocs/mmis/2017/pw/bgrd/backgroundfile-109153.pdf
https://ottawa.ca/en/business/permits-and-licenses/parking-permits-business/small-business-identity-card-parking-permit#section-8957ffe8-2a6a-4786-b301-81cb676d3550

2.2 Skills, talent & workforce development
Changes to labour force dynamics in Ontario’s logistics
sector require action. By addressing an ongoing driver
shortage—in part by increasing the sector’s
inclusivity—Ontario is actively working to expand its
logistics capacity.

381,300

jobs in Ontario’s transportation and warehousing sector
as of October 2022

28,000+

vacant Transport Truck Driver jobs in Canada in the
second quarter of 2022

Goods Movement in Ontario: Now and in the Future

Introduction | Current State | Future Opportunities
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Ontario’s robust transportation and warehousing sector employed 381,300 people as
of October 2022. 3% The sector's overall expansion requires workforce development
across a range of jobs as the trucking industry has experienced a shortage of drivers
in the past few years. A 2022 report released by Trucking HR Canada notes that
there were over 28,000 vacant Transport Truck Driver jobs in Canada in the second
quarter of 2022.3% A recent Nanos Research poll conducted in spring 2022 found that
nearly 100% of Canadian trucking executives saw driver shortage as the biggest
threat to the industry. 37

Members of the Ontario Trucking Association (OTA), along with the Government of
Ontario, have advocated for improvements to the trucking industry's access to key
federal and provincial immigration programs as a potential solution to combat the
issue of labour shortage. Monte McNaughton, Ontario’s Minister of Labour,
Immigration, Training and Skills Development, recently called for the federal
government to increase the number of Ontario Immigrant Nominee Program (OINP)
applications from 9,700 to 18,000 to increase the recruitment of skilled workers into
the province, especially for critical industries like trucking. The inclusion of the
trucking industry in the 'In Demand Skills Stream' of the OINP since 2019 has already
been successful, with almost 700 drivers being nominated through the program. 38

Ontario is also making investments to improve diversity and representation in the
trucking industry. Women comprise just over 22% of the labour force in Canada’s
Transportation and Warehousing Industry. 3° In trucking specifically, women
represent just 3.5% of employees. *° To help women and other underrepresented
groups develop the skills for a rewarding career in the trucking industry, the
Workforce Planning Board of Waterloo Wellington Dufferin and the Women'’s
Trucking Federation of Canada—with support from the Government of Ontario—
organized a 14-week training program. The program, which began in May 2021,
provided free training and commercial truck driver licensure to participants, with
childcare and support available. 4!

Goods Movement in Ontario: Now and in the Future

“Our government is taking
deliberate steps to make sure
anyone who wants to work can
get the training they need to
establish rewarding careers
right now.”

—The Honourable Monte
McNaughton, Ontario Minister
of Labour, Immigration,
Training and Skills
Development 42
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Case study: Leveraging real-time mood
insights to protect delivery couriers

North America's key players in technology and logistics
are joining forces to deliver made-in-Ontario solutions to
today's most challenging and complex problems in goods
movement, making Ontario's roads safer and its essential
workers healthier in the process.

SalesChoice is an Ontario-based company focused on
leveraging the capabilities of Al to deliver critical market
insights to clients. In September 2021, they teamed up
with Canadian logistics giant Purolator in order to capture
the benefits of Al-informed insights into the health of
courier drivers by deploying an Al Mood Insights Mobile
Application for use across Purolator's fleet. 3 The Mood
Insights Application allows employees to submit
anonymous wellbeing status updates and feedback on
factors affecting their mood. 44

Stress, in addition to being a major factor in the long-term
development of chronic illnesses, is a significant
contributor to workplace accidents across industries. This
is of particular importance in trucking, a sector where the
workplace is the public roadway and accidents on the job
can pose a threat to public safety. On-the-job stress has
been found to be an even greater concern over the
course of the pandemic, especially for essential

workers. 4°

In line with an overall paradigm shift in the health sector
favouring preventative instead of reactive measures, the
SalesChoice and Purolator's joint initiative aims to reduce
the incidence of workplace accidents by identifying early
signs of risk in drivers based on real-time mood
insights. 46

Initially, the application will be used by 125 of Purolator's
over 5,000 couriers in order to evaluate its scalability and
effectiveness, before eventual commercialization and
widespread deployment. The project—which received
$100K in funding each from SalesChoice, Purolator and
OVIN, for a total of $300K in investment—will make use
of SalesChoice's proprietary Al technology. The
deployment of the application will serve an informative
purpose both in testing the application of Al to Health
Mood Insights—a relatively new undertaking on
SalesChoice's part—and in identifying other data sources
that can potentially be correlated to increase intelligence
on health, stress and safety indicators. This will further
refine the ability of the software to detect early signs of
risks to health and safety. 4’

SalesChoice
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2.3 Research & development

A suite of new research in Ontario is focused on
relieving the mounting supply chain pressure
introduced by the ever-increasing demand on the e-
commerce industry.

2

mini delivery hubs deployed in Toronto as part of a last-
mile delivery research program between the University of
Toronto, Purolator, and the City of Toronto
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The University of Toronto, Purolator, and the City of Toronto joined forces in
October 2022 to establish two 'Urban Quick Stop' facilities within the university
campus in response to the rise of online shopping and demands for last-mile
solutions. These facilities, housed within a 40-foot shipping container, act as
hubs for nearby Purolator customers to pick-up or drop-off packages. They
also function as 'living laboratories' that facilitate data collection and allow
researchers to observe the impacts of the new system. In addition to the pick-
up locations, the initiative also includes door-to-door delivery service that uses
three-wheeled delivery e-bikes instead of traditional delivery trucks that occupy
more space on the road, generate harmful emissions, and are more difficult
and time consuming to park. The e-bikes—which are equipped with Bosch's Al
enabled traffic cameras and Geotab's emission sensors—collect data on the
traffic and environmental impacts of the initiative. It is anticipated that the
information gathered through this project will fuel further technological
innovations, enabling greener deliveries and addressing last-mile

challenges. 48

Another start-up, LoopX Al, developed a fleet of autonomous delivery robots
designed to bring inexpensive delivery services to local homes and
businesses. The start-up has been testing its robots in Waterloo’s Research &
Technology Park, which is close to the University of Waterloo and the large
student population the robots are intended to serve. The service is designed to
reduce the cost of food delivery as a result of driverless operation and will

improve access to food for users. In June 2022, the LoopX Al was awarded the

top prize in the 5G Transportation Challenge sponsored by OVIN and
Rogers. 4°
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"Through the Government of
Ontario’s initiative OVIN, we are
leveraging technology and
innovative companies in Ontario to
increase efficiency, trade and
movement across borders. Trade
and movement across borders is
not only critical to supply chains
and goods on both sides, but it is
also part of the daily lives of the
people that live in border
communities. Through OVIN we
strive to provide companies with
an opportunity to innovate and
solve real-world challenges that
will support safer, more efficient
movement of people and goods at
our border crossings. "

—Raed Kadri, Head of OVIN
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2.4 Manufacturing

The manufacturing of vehicles and other delivery-
related products and services is set to become a key
part of Ontario’s complete logistics offering.

$1B

invested by General Motors to retrofit its CAMI assembly
plant in Ingersoll, Ontario to produce electric delivery
vehicles
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Automotive manufacturer General Motors invested $1B to retrofit its CAMI
assembly plant in Ingersoll, Ontario to produce electric delivery vehicles.* The
first model, an electric light commercial vehicle intended for long-range
delivery, has been in production since December 2022.°! Production of a
second model, a smaller version of the first, is slated to begin in 2023. %2 When
production started in December, General Motor's CAMI plant became
Canada's first full-scale EV manufacturing plant. 3

These electric delivery vehicles are part of BrightDrop, General Motor’s
integrated ecosystem of EV-related products aimed at facilitating sustainable,
efficient, and low-cost delivery for businesses. > The ecosystem also includes
the BrightDrop Trace, a propulsion-assisted electric delivery pallet for goods
movement across short distances that was largely developed and tested in
Ontario, ®° and an integrated software platform that provides real-time
management, access and insight for customers into BrightDrop products. %°
BrightDrop customers include FedEx Express, which participated in an early
pilot to test the BrightDrop Trace and is the first customer to purchase the
ZEVO 600, %" and Verizon, which is putting ZEVO 410s to use as service
vehicles. %8
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“Watching the first BrightDrop
vehicles roll off the assembly line,
it is clear that Ontario will build the
cars of the future. Our government
continues to attract transformative
investments by creating the right
economic conditions and reducing
red tape."

—The Honourable Victor Fedeli,
Ontario Minister of Economic
Development, Job Creation and
Trade *
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2.5 Supportive infrastructure

Ontario’s investments in transportation infrastructure
are helping facilitate goods movement throughout the
province.

$3B

committed to improving Ontario’s highways between April
2022 and March 2023

15,300

direct and indirect jobs created or sustained by Ontario’s
2022 — 2023 Highway Program

Goods Movement in Ontario: Now and in the Future
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Infrastructure for zero-emissions heavy-duty vehicles will become increasingly
important as the use of zero-emissions vehicles continues to grow. Efforts to
upgrade and prepare Ontario’s electric-vehicle charging infrastructure include
a pilot by Hydro One that is investigating electric truck charging facilities. The
pilot, which aims to develop a model that can be used by other businesses and
utilities in the future, received almost $5M in funding through Natural Resource
Canada’s Green Infrastructure — Electric Vehicle Infrastructure Demonstration
Program. % Further improvements to the province’s EV charging infrastructure
are enabled by a $91M provincial investment in Ontario’s charging network.
This initiative includes the introduction of new EV chargers at highway rest
stops, carpool parking lots, parks, and other kinds of community hubs — with an
emphasis on improving EV charging access in the province’s rural
municipalities through Ontario’s Rural Connectivity Fund. ¢

Efforts to improve Ontario’s hydrogen infrastructure—which provides support
for vehicles powered by hydrogen fuel cells—are also being advanced. For
example, the province is supporting a proposal from Atura Power for a
hydrogen production facility in Niagara Falls that is anticipated to be a
prominent hub for heavy-duty trucking and heavy industrial consumers. 62

Ontario’s improved infrastructure for zero-emissions vehicles will be
complemented by overall improvements to highway rest areas and service
stations — many of which will be targeted for safety, comfort and efficiency
improvements for logistic sector workers. 3 Improvements include upgrades at
14 existing truck rest stop areas, the construction of 10 new rest areas, and the
addition of 178 truck parking spaces across 4 existing ONroute travel plazas. 64

Approximately $3B has been committed to improving highways between April

2022 and March 2023 as part of Ontario’s Highways Program. The expansion

and repair projects will create or sustain around 15,300 direct and indirect jobs
while improving safety and facilitating goods movement. 6°

Goods Movement in Ontario: Now and in the Future

"Truck drivers spend long hours
moving goods of every type and
description on our roadways and
we need to ensure they have a
modern, safe and welcoming place
to stop and rest."”

—The Honourable Caroline
Mulroney, Ontario Minister of
Transportation 66
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2.6 Piloting, testing, and adoption
Ontario’s supportive piloting and testing legislation is
facilitating the commercialization and adoption of new
goods movement technologies.

$3M

joint investment by OVIN, NuPort Robotics Inc., and
Canadian Tire to develop automated technology for
heavy-duty trucks

6

patents awarded to Drone Delivery Canada for its drone
delivery solution

Goods Movement in Ontario: Now and in the Future
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Piloting and testing—and ultimately adopting—new technologies present
opportunities to substantially increase the safety, efficiency, and economic
competitiveness of the logistics sector. NuPort Robotics Inc., Canadian Tire,
and OVIN are investing $3M in a pilot project to develop automated technology
for heavy-duty trucks. The project aims to make middle-mile trips safer and
more efficient by retrofitting two semi-tractor trailers with artificial intelligence
technology for use on a route between a Canadian Tire distribution centre and
nearby rail terminals. &7

In some cases, the adoption of new technologies is helping to address the
trucking industry’s workforce gap. Nawiinginokiima Forest Management
Corporation (NFMC) and Provectus Robotics Solutions Inc. partnered in 2021
to deploy semi-autonomous trucks for use in the forestry industry. NFMC—
which manages a forest area of 1.5M hectares and is a key supplier of wood—
was experiencing a shortage of truck drivers willing to transport timber in bad
weather and on poor roads. Through their partnership with Provectus Robotics
Solutions Inc., NFMC deployed an innovative solution to this problem; they
used one truck operated by an experienced driver followed by two autonomous
trucks closely imitating the lead truck’s route and speed. 68

Drones are also being piloted for use in last-mile deliveries in Ontario. In
November 2022, Drone Delivery Canada (DDC)—whose drone delivery
solution has been awarded six patents ®*—partnered with Halton Healthcare,
DSV Air & Sea, McMaster University, and Air Canada to begin Care by Air, a
6-month pilot project to conduct defined-route drone deliveries of healthcare
goods from DSV to Halton Healthcare’s Oakville Trafalgar Memorial Hospital.
Looking forward, the project seeks to optimize healthcare supply chains by
expanding to all Halton Healthcare hospitals and delivering time-critical
medical supplies, such as medical isotopes from McMaster University. 7°

Goods Movement in Ontario: Now and in the Future

“Connected and automated
vehicle technologies have the
potential to transform how goods
are delivered in Ontario.”

—The Honourable Caroline
Mulroney, Ontario Minister of
Transportation.”
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Case study: Commercializing

autonomous deliveries

There is a substantial business interest that can be
served by a shift from conventional delivery vehicles to
autonomous delivery vehicles, especially as the logistics
industry looks to respond to increasing labour gaps.
However, despite trends and interest towards greater AV
uptake, a number of barriers continue to exist for
autonomous vehicle use in the logistics space, many of
which can only be addressed with increased public and

private sector investment in R&D, innovation and piloting.

Gatik, a leader in autonomous logistics, has partnered
with grocery chain Loblaw in order to test driverless
delivery of Loblaw products. Initially launched in 2017,

Gatik is an autonomous technology company that uses
autonomous medium-duty trucks to optimize logistics
operations while reducing labour costs. 72

The announcement of fully driverless deliveries follows
the successful completion of more than 150,000
deliveries of Loblaws products by Gatik trucks, all of
which were accompanied by a safety driver, and which
had a 100% safety record. The operation of autonomous
vehicles with safety drivers on board served as a proof-
of-concept for the eventual operation of these vehicles
under more autonomous conditions. After a third-party
safety review commissioned by Loblaw, the decision was
made in October 2022 to introduce fully-driverless
service — a first in Canada for commercial delivery. The
fully driverless deliveries will enable Loblaw to increase

trip frequency and operate more routes, all while creating
a safer, more sustainable and more resilient supply
chain.”3

Presently, Ontario only permits on-street operation of
commercial autonomous vehicles up to autonomy Level
3, which require a safety driver. Gatik and Loblaw,
however, were able to take advantage of an ongoing
automated-vehicle pilot program by the Government of
Ontario in order to exceed the level of autonomy currently
available to consumers on the market, provided that
vehicles operate on fixed routes and within specific
areas. "

As the Government of Ontario increasingly permits higher
levels of autonomy on its streets in response to
successful partnerships and pilots like that undertaken by
Gatik and Loblaw, the prospects for widespread uptake
and commercialization of autonomous vehicle technology
in middle-mile and last-mile deliveries will continue to
improve.
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3.1 Modernize infrastructure
Ontario stands ready to build off past investments in infrastructure upgrades to facilitate fleet modernization and
freight-supportive communities.

Fleet modernization—which refers to the use of innovative delivery vehicles such as electric cargo vans, drones, or cargo
bikes—poses several benefits including convenience, reliability, and sustainability. The implementation of supportive
infrastructure such as electric vehicle charging stations can help increase uptake of these innovative vehicles, thereby
reducing pollution and emissions through a reduction in the number of gas- and diesel-powered trucks on the road.

Ontario can increasingly look towards its rural communities for opportunities for innovation in infrastructure development
by building on initiatives like the Rural Connectivity Fund, 7> which will provide provincial funding for EV chargers in rural
and remote communities. Targeted funds that support infrastructure development in a range of community types will help
ensure that infrastructure is context-sensitive and also deployed holistically.
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3.2 Promote supportive policies

Ontario can usher in a cleaner, more sustainable, and more efficient future in logistics and delivery by instituting the
policies necessary to incentivize zero-emission deliveries, manage limited resources such as curbside space, and
encourage collaboration across the industry.

ZEV uptake is supported by a broad range of policy initiatives. At the federal level, the government is developing a sales
mandate that will require 100% of new light-duty vehicle sales to be zero-emission vehicles by 2035 and that will require
100% of medium- and heavy-duty vehicle sales to be ZEVs by 2040 for a subset of vehicle types based on feasibility. 76
The federal government also offers an incentive program that provides funding to support the purchase or leasing of
eligible medium- and heavy-duty zero-emission vehicles. ’” In Ontario, the province’s Low-Carbon Hydrogen Strategy
supports a proposal for a new low-carbon hydrogen production facility in Niagara Falls that is anticipated to serve heavy-
duty trucks. "8

To encourage zero-emission deliveries in Ontario, the province could consider additional policies such as the
establishment of zero-emission zones (ZEZs) in dense urban cores where high numbers of deliveries have had adverse
impacts, such as increased congestion, noise and emissions. The province could also support initiatives for progressive
curbside management.

Ontario can also streamline its supply chain through innovative policies that encourage digitalization and data sharing,
promote industry standardization, and foster collaboration between governments and the private sector. In 2022, a report
from the National Supply Chain Task Force stated that the establishment of digital data hubs by governments and private
stakeholders will be crucial to enabling informed planning and real-time decision making in the supply chain sector.” The
same sentiment was expressed in responses to a 2017 survey from various municipalities across Ontario, which indicated
a lack of goods distribution data as a barrier against municipal goods movement planning. 8° The provincial government
can be a key player in the digitalization of the supply chain by implementing policies that standardize goods movement
data emerging from a variety of stakeholders across Ontario.
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3.3 Foster technology innovation
Ontario’s centres of innovation can lead the technology development needed to usher in the goods movement sector
of the future. New developments will only accelerate as the momentum behind goods movement alternatives grows.

Ontario-based companies and research entities can be at the forefront of delivering integrated solutions that promote
safe, innovative, and resilient goods movement. For example, the combination of cutting-edge logistics methods (drones,
warehousing robots, micro hubs, electric pallets) with traditional logistics methods can be leveraged to optimize efficiency,
convenience, and sustainability. One model of this is the concurrent use of drones, which can handle the last part of a
delivery journey, with trucks, which can cover longer distances and serve as charging stations for the drones, thereby
significantly increase the utility and efficiency of both modes. 8

g
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3.4 Enhance labour development initiatives
The development of policy and technology in Ontario presents an opportunity to address one of the most substantial
challenges the logistics industry currently faces: its labour shortage. &

Ontario could look to foster technological advances that support workers’ wellbeing, safety, and quality of work
environment. Ontario could also build on existing skills development initiatives by improving training through upskilling and
reskilling programs, thereby making jobs in the sector more accessible. These initiatives would likely increase the
industry’s equity, diversity, and inclusion. Additionally, the province could continue to support ongoing efforts to improve
the industry’s access to key immigration programs. 83

q
""\.
)
s -
0, |awey.,mm,muw.m
7
¥
N

4

Goods Movement in Ontario: Now and in the Future 36



3.5 Respond to consumer demands

The increasingly prevalent culture of conscious consumption is poised to play a greater role in dictating consumer
choices—and corporate responses—in the realm of goods delivery, especially as the number of retailers offering
emission-free delivery increases.

Ontario is well-positioned to facilitate more responsible consumption through policies and initiatives requiring impact-
related transparency for consumers at the point of sale. For example, Ontario could require that retailers and other major
players in logistics disclose information to consumers about the impact of the delivery—such as packaging materials used
and carbon emitted—allowing them to make responsible consumption choices. This has the potential to foster a greater
sense of accountability for consumers and producers alike and encourage the increased use and development of
emission-free delivery, which involves the use of emission-free modes such as ZEVs, bicycles and e-scooters for goods
movement.

Currently, the federal government’s Zero-Emission Vehicle Awareness Initiative encourages zero-emission deliveries by
supporting outreach, education, and capacity-building projects related to low- and zero-emission medium- and heavy-duty
vehicles such as delivery vans and certain long-haul freight trucks. 8 As more and more consumers request sustainable
delivery options, Ontario could implement similar initiatives to provide targeted support that further promotes zero-
emission deliveries within the province.

nextbike
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About OVIN

The Ontario Vehicle Innovation Network (OVIN) is a key
component of Driving Prosperity, the Government of
Ontario’s initiative to ensure that the automotive sector
remains competitive and continues to thrive. The
Government of Ontario has committed $56.4M for OVIN
over four years to support research and development
(R&D) funding, talent development, technology
acceleration, business and technical support, and testing
and demonstration sites. OVIN programs support small-
and medium-sized enterprises (SMEs) to develop, test,
and commercialize new automotive and mobility products
and technologies, and cultivate the capacity of a
province-wide network to drive future and green mobility
solutions, reinforcing Ontario’s position as a global
leader.

OVIN, led by Ontario Centre of Innovation (OCl), is
supported by the Government of Ontario’s Ministry of
Economic Development, Job Creation and Trade
(MEDJCT) and Ministry of Transportation (MTO).

The initiative comprises five distinct programs and a
central hub.

Goods Movement in Ontario: Now and in the Future

The OVIN programs are:

¢ Research and Development Partnership Fund
e Talent Development

¢ Regional Technology Development Sites

e Demonstration Zone

e Project Arrow

The OVIN Central Hub is the driving force behind the
programming, province-wide coordination of activities and
resources, and Ontario’s push to lead in the future of the
automotive and mobility sector globally. Led by a
dedicated team, the Central Hub provides the following
key functions:

e A focal point for all stakeholders across the province;

¢ A bridge for collaborative partnerships between
industry, post-secondary institutions, broader public
sector agencies, municipalities, and the government;

e A concierge for new entrants into Ontario’s thriving
ecosystem; and

e A hub that drives public education and thought
leadership activities and raises awareness around the
potential of automotive and mobility technologies and
the opportunities for Ontario and for its partners.

To find out the latest news, visit www.ovinhub.ca or follow
OVIN on social media @OVINhub
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OVIN Objectives

Foster the development and commercialization of Ontario-made advanced automotive technologies
and smart mobility solutions.

Showcase the Province of Ontario as the leader in the development, testing, piloting and adoption of
the latest transportation and infrastructure technologies

Drive innovation and collaboration among the growing network of stakeholders at the convergence of
automotive and technology

Leverage and retain Ontario’s highly skilled talent, and prepare Ontario’s workforce for jobs of the
future in the automotive and mobility sector

Harness Ontario’s regional strengths and capabilities, and support its clusters of automotive and
technology

Goods Movement in Ontario: Now and in the Future
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Meet the OVIN Team

Raed Kadri
Head of OVIN.

Kathryn Tyrell Natalia Lobo
Manager. Automotive and : . Project Manager
Mobility Strategy.

rkadri@oc-innovation.ca ktyrell@oc-innovation.ca nlobo@oc-innovation.ca

Mona Eghanian
Director. Strategy and
Programs & Automotive and

John George
Sector Manager. Electric
Vehicles

Natalia Rogacki
Portfolio Manager.
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jgeorge@oc-innovation.ca nrogacki@oc-innovation.ca

meghanian@oc-innovation.ca

Amanda Sayers Asad Farooq Ghazal Momen
Director. Skills, Talent, and : | Manager. Strategic : I3 Outreach & Engagement
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Shane Daly Maruk Ahmed
Portfolio Manager. Innovation Strategy
Automotive and Mobility. Specialist.

Aleque Juneau
Project Lead. Workforce
Development.
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sdaly@oc-innovation.ca mahmed@oc-innovation.ca ajuneau@oc-innovation.ca
Shannon M. Miller
Project Lead. Strategic

Partnerships

Christine Stenton
Project Lead. Talent Intiatives

cstenton@oc-innovation.ca smiller@oc-innovation.ca
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Disclaimers

This report was commissioned by the Ontario Centre of
Innovation (OCI) through a Request for Proposals titled
“Ontario Vehicle Innovation Network (OVIN) — Annual
Comprehensive Sector Report & Quarterly Specialized
Reports,” dated April 26, 2022, and has been prepared
by Arup Canada Inc. It is the second of five reports
covering an analysis of Ontario’s automotive technology,
electric vehicle and smart mobility landscape while
incorporating implications for the sector’s skills and talent
landscape.

This report contains general information only, and by
means of this communication, OCl is not rendering
professional advice or services. Accordingly, readers are
cautioned not to place undue reliance on this report and
to perform their due diligence, investigations, and
analysis before making any decision, relying on the
report, or taking any action that may affect readers’
finances or business.

No representations, warranties, or undertakings (express
or implied) are given as to the accuracy or completeness
of the information in this report. OCI shall not be liable or
responsible for any loss or damage arising directly or
indirectly in connection with any person relying on this
report.

Copyright images cannot be used without explicit written
consent and must be treated as general illustrations only
and not relied upon to accurately describe the scheme.

© 2023 OCI. All rights reserved.
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