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Foreword - the relevance of shared
micromobility today

We define ‘shared micromobility’” primarily as the Although most consumers in Canada and abroad view
collection of publicly available electric-powered vehicles shared micromobility as a novel solution addressing a
primarily used for last-mile transportation. These small subsection of the transportation sector,

are often in the form of scooters (e-scooters) and widespread integration of e-scooters and e-bikes into a
bicycles (e-bikes), and in some instances e-mopeds. city’'s transport infrastructure could have tremendous
Shared e-scooters or e-bikes are usually owned and upside in terms of reducing overall traffic congestion,
administered by private operators, regulated by addressing social inequities related to transportation
individual cities and made accessible to the residents and assisting the over 192 countries committed to
and visitors of a city on the public right of way via reaching net-zero emissions by 2050.!

mobile applications. o . .
PP However, for cities to unlock the many social, economic

Shared micromobility operators focus on servicing and environmental benefits associated with shared
short distance transportation needs in highly dense micromobility, they must engage and collaborate
geographical areas— to and from their homes, with operators, users, and key system stakeholders
public transit stations, offices, grocery stores and (such as transit authorities, business improvement
entertainment venues, for example — via a more associations, and economic development agencies) to
affordable, flexible and sustainable alternative to understand the intricacies of their local market. Every
personal vehicles, ride-sharing services, taxis or city has a unique set of constraints and capabilities
public buses. that will enable or inhibit its ability to integrate shared

micromobility into its transportation ecosystem.

Passenger vehicles
contribute to roughly
41% of global carbon
dioxide CO? emissions.

Work journeys taken
by micromobility have
decreased by 33%

in comparison to
pre-pandemic.?

V]

By taking the time to work with operators, city
governments will be able to develop fit-for-purpose
service models and regulatory frameworks that consider
the unigue infrastructure limitations, economic growth
targets and environmental impacts a shared e-scooter or
e-bike program will have on their city.




Accompanying these challenges are several opportunities that have the potential to accelerate the integration
of shared micromobility into global transportation networks. The advancement of technologies such as
geolocation, the internet of things (loT), swappable batteries and lidar have played a significant role in
enhancing the performance of shared e-scooters and e-bikes, improving their ability to service a wider range of
trips. With these trends in mind, Ernst & Young LLP analyst research suggests the global shared micromobility
market is still expected to reach:

0 An e-scooter market size A bike-sharing market Q) Roughly 149 shared
of $1.07b in 2022 and % size of $3.46b in 2022 micromobility operators
@ $2.53bin 2027.4 and $4.49b in 2027.5 around the world.®

These insights indicate that the global shared micromobility market is promising, offering a multitude of benefits
related to more efficient transportation, economic growth and environmental sustainability for cities across the
globe. However, unlike other global markets, Canada possesses several unique barriers to entry and adoption
that could stifle widespread integration of shared e-scooters and e-bikes into its transportation ecosystem.

Throughout this point of view, Ernst & Young LLP will assess the current state of shared micromobility across
Canada, identify and rank specific barriers present in the market and introduce the critical impacts and future
implications shared micromobility could have on the country.
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The current state of shared micromobility
in Canada relative to the global market

Understanding the shared micromobility
landscape in Canada

The prevalence of shared micromobility has

grown significantly in cities across the globe,

most notably in Western Europe, Southeast Asia
and the United States. However, Canadais a
commonly overlooked market in the early stages of
integrating shared micromobility into its national
transportation ecosystem.

Despite the S1b+ market potential for shared e-scooters and e-bikes, in
2022, several major Canadian cities have yet to implement a successful
pilot program. High-traffic metropolitan areas like Vancouver, Toronto and
Montréal have struggled to launch effective shared micromobility pilot
programs, and in some instances have banned the use of specific modes
like shared e-scooters primarily because:

» E-scooter requlations were underdeveloped during the launch
of the pilot program, making it difficult for city governments
to manage how and where the vehicles were being used.

» E-scooters posed a threat to public safety, as they were being
operated and parked predominantly on pedestrian walkways.

Although some of Canada’s largest cities have struggled to
seize the full benefits of shared micromobility, several others
have progressed beyond the pilot phase with favorable
results. For example, Kelowna has established what could be
considered Canada's most advanced shared micromobility
system as it is the first city in Canada to require on-vehicle
helmets, sidewalk detection technology, multi-modal
(e-scooters and e-bikes) service, and a hybrid lock and free-
floating parking model. Various cities across Alberta have
continued to introduce or expand their shared e-scooter
programs, with Calgary and Edmonton expanding their fleet
size to 1,500 vehicles each. Furthermore, mid-sized cities
across British Columbia — including Richmond and Vernon

— have plans to expand their shared e-scooter and e-bike
programs annually to maximize the economic, social and
environmental benefits generated by shared micromobility.
A detailed illustration of current market size of major

e Canadian cities can be found on the following page.



Current state assessment of Canada’s shared micromobility market
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Vancouver, BC
E-Bikes: 500
E-Scooters: NA

Kelowna, BC
E-Bikes: 300
E-Scooters: 700

Vernon, BC
E-Bikes: 20
E-Scooters: 250

Lethbridge, AB
E-Bikes: 50
E-Scooters: 250

Calgary, AB
E-Bikes: 200
E-Scooters: 1,500

Red Deer, AB
E-Bikes: NA
E-Scooters: 1,000

Edmonton, AB
E-Bikes: 400
E-Scooters: 1,500

Regina, SK
E-Bikes: NA
E-Scooters: NA

Saskatoon, SK
E-Bikes: NA
E-Scooters: NA

Winnipeg, MB
E-Bikes: NA
E-Scooters: NA

Windsor, ON
E-Bikes: 100
E-Scooters: 500

Toronto, ON
E-Bikes: 525
E-Scooters: NA

Ottawa, ON
E-Bikes: NA
E-Scooters: 900

Montreal, QC
E-Bikes: 1,905
E-Scooters: NA

Fredericton, NB
E-Bikes: NA
E-Scooters: 80

Charlottetown, PEI
E-Bikes: NA
E-Scooters: NA

Halifax, NS
E-Bikes: NA
E-Scooters: 32

St. John's, NFLD
E-Bikes: NA
E-Scooters: NA

0 - Limited
Facing significant external barriers

that limit the viability of a shared
micromobility program

YK | NWT | NU

Canadian Territories: Harsh weather conditions, low population density and a lack of overall infrastructure make
it difficult for cities and towns within Yukon, The Northwest Territories, and Nunavut to justify investing in the
necessary upgrades to support the creation of a shared micromobility program.

Researching and developing a
regulatory framework to govern
the usage of shared micromobility
programs (i.e., shared e-scooters
or e-bikes).

2 - Basic

Implemented at least one mode

of shared micromobility into

cities or towns throughout the
province and/or have struggled

to integrate multiple modes of
shared micromobility (i.e., banning
e-scooters or e-bikes).

Saskatchewan: The city of Saskatoon is developing a regulatory framework to support the implementation of a
shared e-scooter pilot program in 2023 and is currently soliciting feedback from city residents.”

Manitoba: The City of Winnipeg began researching the potential of shared e-scooters and e-bikes in 2019,8 and passed
the Vehicle Technology Testing Act providing a regulatory framework to support a possible pilot program in the future.®
The Atlantic Provinces: New Brunswick, Prince Edward Island, Nova Scotia, and Newfoundland & Labrador are
currently navigating how to regulate the usage of e-scooters and e-bikes.'° Larger cities in this region are slightly
ahead of the curve with local vendors in Fredericton! and Halifax'? providing shared e-scooters using an hourly
pricing strategy however, the usage of these vehicles is technically illegal per current bylaws.3

ON|QC

Ontario: Toronto has a large bikesharing and e-bike program featuring 6,850 docked vehicles* and 525 dockless
vehicles'® respectively, but banned the use of shared e-scooters in 2021.1¢ However, Smaller cities like Ottawa'” and
Windsor*® both have recently introduced well-developed shared e-scooter programs that are operating smoothly
and expected to grow within the year.

Quebec: Montreal has a fairly sophisticated bike-sharing/shared e-bike system with over 7,270 regular bikes and
1,905 e-bikes available in 2021.° However, the city did not renew its shared e-scooter program in 2020 citing
numerous riders were not following regulations governing e-scooter usage which created a threat to public safety.?°

Implemented multiple modes of
shared micromobility in cities
which have expanded to subsidiary
towns that are in the process of
launching or expanding at least
one mode of shared micromobility
(i.e., shared e-scooters or e-bikes).

British Columbia: Cities in British Columbia including Richmond?* Vernon2? and Kelowna?3 have all implemented
shared e-scooter and e-bike programs that have proven to be wildly successful and are expected to grow
significantly moving into 2023.

Alberta: Calgary and Edmonton both have massive shared e-scooter and shared e-bike programs with an estimated
combined fleet size of 3,500 e-scooters?® 27 and 600 e-bikes.?” 28 Additionally, cities and towns across the province
including Red Deer,?° Lethbridge,3° St. Albert,** Okotoks,*? and Cochrane* have launched shared micromobility
programs (predominantly focused around shared e-scooters) which have been well received.

4 - Advanced

Implemented multiple modes of
shared micromobility in several
major cities that that have
progressed past the pilot stage
and become a critical component
of the province/regions transport
infrastructure.

No Canadian Provinces

Canada's shared micromobility market is still in its infancy with several cities launching their first pilot

programs over the last few years while major European markets including Paris, Madrid, and Berlin have

significantly integrated shared e-scooters and e-bikes into their respective transportation ecosystems.

For Canadian cities to move into the “Advanced” category they must:

1. Embrace pedestrianization and invest in critical infrastructure.

2. Create flexible regulatory frameworks and a data driven approach to incentivize and penalize operators based on
their overall performance.

3. Establish innovative supplementary services to support the growth of shared micromobility such as
an integrated mobility-as-a-service (MaaS) platform.

*All e-bike and e-scooter totals are estimates based on data available at the time of writing.



Enabling Canada’s net-zero climate goals
through shared micromobility

Canada could benefit significantly from larger
investments in shared micromobility, specifically when
it comes to tackling climate change and decreasing
traffic congestion. Moreover, shared micromobility
could serve as part of the roadmap to help Canada
achieve its net-zero goals.

Moreover, shared micromobility could serve as part

of the roadmap to help Canada achieve its emissions
targets by providing cities with an innovative and
effective solution to reduce transportation-related
emissions. This is particularly critical given that
transportation sector is responsible for 27 percent of
greenhouse gas (GHG) emissions in Canada, where
light-duty vehicles - the cars, vans and light-duty trucks
we drive - are responsible for almost half of that total.3*

As the industry evolves, shared e-scooters and e-bikes
will become more widely recognized as a viable
transportation alternative for all Canadians as
opposed to just appealing to an environmentally
conscious demographic.

As competition in Canada progresses, the municipal,
provincial, and federal governments will need to
upgrade their transportation investment strategy to
incorporate various forms of shared micromobility.
For instance, Canada’s National Transportation
Strateqgy is focused on empowering a modal shift away
from carbon-intensive vehicles and towards active
transportation, such as biking and walking.3®> Shared
e-scooters and e-bikes could serve as a bridging
technology to help Canadians transition towards more
active forms of transportation.

Despite this, shared micromobility and other forms

of non-fixed infrastructure, including dockless e-bikes
and e-scooters, are currently ineligible for Canada’s
Active Transportation Fund.3> Shared micromobility
enthusiasts, alongside the North American Bikeshare
and Scootershare Association, are lobbying to increase
investment in shared micromobility across Canada.
However, the Canadian market for shared e-bikes and
e-scooters presents a variety of unique barriers that make
it difficult for any substantial changes to take shape.

Identifying the barriers associated with shared micromobility in Canada

Canadian cities have been slow in adopting and expanding the use of e-scooters

and bikes since their inception primarily because of:

decentralized modes of transportation

Inadequate infrastructure to support alternative

implemented by cities

Lack of shared micromobility regulations / frameworks

* Key players in
Canadian shared
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micromobility operators and citiess

Limited industry collaboration between shared

micromobility:

Bird

of shared micromobility

Lime

Neutral, and sometimes negative, public perceptions

Neuron

Harsh weather conditions that limit the demand for
shared micromobility solutions during the winter

* These are not the only players in the
industry nor are they ranked in sequence.

Safety concerns related to shared micromobility users
and pedestrians

= 2|

To aid in the decarbonization of Canada's national transportation network, federal, provincial and city
governments across the country must take action to address these barriers to entry and adoption. The table

on the next page provides additional insight into these obstacles and some of the specific strategies Canadian
cities and shared micromobility operators have deployed to overcome them and successfully implement effective
shared e-scooter or e-bike programs.



Ranking barriers to shared micromobility in Canada

Complexity

ranking* | Barrier

Description

1 Inadequate

. infrastructure : i
: : or shared pathways that limit shared

i micromobility enthusiasts from safely travelling
: in a designated location away from pedestrians
: on sidewalks or larger vehicles on roadways.

Inadequate infrastructure refers to

underdeveloped/non-existent bike lanes

: Charging hubs or designated parking zones
¢ for shared micromobility vehicles are limited
: in most Canadian cities, increasing the

: likelihood that vehicles clutter sidewalks or

: obstruct roadways.

2 Varying
i regulations

: Canada has elected to provide individual
 cities with the authority to institute their

: own bylaws to police shared micromobility

: in their immediate jurisdiction. These bylaws
: tend to be more restrictive for operators

i entering the market.

Additionally, in almost all Canadian cities,

i shared micromobility operators need to obtain
: a permit and engage city governments in

: legislative proceedings before a single vehicle
¢ in their fleet can be launched in a given city.

3  Limited
: industry

i collaboration

: As the shared micromobility industry
matures, operators will begin to transition

: from standalone service providers to a fully

: integrated component of a city's shared public
¢ mobility network.

For this transition to be effective, shared

: micromobility operators, city governments

i and private vehicle-sharing companies need to
: collaborate and begin aligning their long-term
: goals to drive sustainable change in Canada’s

: transportation ecosystem.

4 Consumer
: perceptions
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Shared micromobility operators target all

: genders and most ages, branding their services
as flexible transportation options that allow

: users to avoid heavy traffic, avoid high parking
fees or tour a city from a unique vantage point.

: However, despite the numerous benefits,

: the perception of shared micromobility

: vehicles in Canada is quite muted, with

: several demographics indicating that shared
: micromobility is a “menace” that disturbs,

: rather than enhances, a city. Most residents
: who complain about shared micromobility

: do so because they feel these decentralized
: vehicles clutter sidewalks.

5 Harsh
: weather

: conditions

P

: The majority of shared micromobility vehicles
: haven't been properly designed to combat

: the well-below freezing temperatures most

: Canadian cities face in the winter months.

Harsh winter conditions pose a variety of

: problems for operators, since demand for

: unenclosed vehicles is lower, the battery life
: of their vehicles is reduced, brakes become
compromised, steering becomes less reliable
: and vehicles begin to depreciate at an

: accelerated rate.

6 | Safety
: concerns

: and risks

: Due to the varying regulations regarding the
: use of shared e-scooters and e-bikes across

i Canada, in many instances users are tasked

: with educating themselves on guidelines that
i tend to be quite ambiguous.

i Ambiguity in shared micromobility guidelines

: has led to numerous incidents of riders

: colliding with oncoming traffic or unsuspecting
: pedestrians, not wearing helmets, riding under
the influence and distracted riding.

: Ease of
: resolution

Can be
resolved

in the

long- term
(5-10 years)

Can be
resolved

in the
medium-term
(2-5 years)

Can be
resolved

in the
medium-term
(2-5 years)

Can be
resolved

in the
medium-term
(2-5 years)

Easily
resolved in
the short
term (within
a year)

Easily
resolved in
the short
term (within
a year)

Case study

Micromobility hubs | Swiftmile and Stantec
GenerationAV

Parking and e-charging hubs are expected to
become increasingly common thanks to Stantec
GenerationAV and Swiftmile's collaboration.3®
The “micromobility hub” service aims to clean up
sidewalks by offering micromobility parking and
charging hubs and allows riders to reliably access
charged e-bikes and e-scooters. These charging
devices are flexible and compatible with all
micromobility solutions.

Regulatory inconsistencies | various cities

The rules pertaining to age requirements, helmet
use, approved pathways, speed limits and accessory
requirements such as lights and bells vary between
cities. This is exemplified through varying age
requirements in Alberta. In Calgary, the minimum
age to ride an e-scooter is 18 years old, whereas
Red Deer recently lowered the minimum age
requirement to 16 years old.>7: 38

Building a better share economy | Spin

To promote greater accessibility of mobility services,
Spin has partnered with the City of Pittsburgh,

local nonprofits and researchers on a universal
basic mobility pilot that offers easy access to
transportation services for low-income residents.*
The initiative is designed to connect mobility
services such as e-scooters, trip planning, carshare,
electric mopeds, carpool matching, charging
stations and real-time transit information into one
transit application.

Parking zones | Calgary, Alberta

To mitigate challenges associated with shared
e-scooters or e-bikes being driven and parked on
pedestrian pathways, the City of Calgary instituted
shared micromobility parking zones in the furniture
area of the sidewalk adjacent to bike lanes. This
allows users to start and end their trips close to a
designated travel lane away from other vehicles and
pedestrians, reducing the likelihood of a collision
and overall clutter on the sidewalk.*®

Bracing for the winter | Kelowna

Despite weather challenges, the City of Kelowna has
made significant commitments to maintaining safe
riding conditions all year round for micromobility
users. The program allows bikeshare devices

to operate year round, only allowing service
interruptions with approval from the City's Strategic
Transportation Planning Manager. Bikeshare
service interruptions are expected in the winter for
devices that are not designed to meet safe winter
requirements. When severe weather conditions
occur, such as snowstorms, freezing rain and hail,
services can be reduced for up to 72 hours at the
permit-holder’s discretion.*

Addressing safety | Kelowna

To alleviate growing safety concerns related to the
use of micromobility vehicles, all shared e-scooter
and e-bike service providers in Kelowna provide
options to support compliance with the helmet law.
Examples include providing or sending helmets

to users free of charge. This program assists in
reducing the cost barrier of helmets for riders and
promotes safety. Riders are expected to comply
with bylaws and road rules to keep themselves and
others safe on the road. Although requiring shared
helmets was initially considered, this option was not
pursued due to safety and hygiene reasons.??

*The complexity ranking was assigned based on the effort, capital and change required to overcome the listed shared micromobility barriers.



Industry impacts and future state
Implications of shared micromobility

Transforming how we navigate congested Micromobility serves as a bridge
cities and build transport infrastructure between traditional modes of

Historically, the development of transportation tranSportatlon because:

networks across Canada has been centered around .
accommodating passenger vehicles, optimizing public 1 Privately owned but operated
transit systems and reducing city traffic congestion. e by the public

However, urban population growth continues to rise
along with the use of passenger vehicles in cities,
resulting in higher emissions and longer commutes
across Canada. As more Canadians return to work in the

post-pandemic world, these problems will only intensify

2 Low-medium travel capacity
[
unless cities evolve their transportation strategies. 3 High maneuverability like
[
4.

for inner-city trips

active transport

Presents a low-medium
climate impact

18 of the 25 largest
municipalities in Canada

are growing more rapidly than
the national average of 5.2%
from 2016 to 2021.%43

(oo

Passenger Vehicles
Privately owned
High Travel Capacity
Medium-High Maneuverability
High Climate Impact

Canadians spend ~65 minutes
on their daily commute to work,43

with only 22% opting to use public Micfg:ggmty
transit or active transport.*

Active Transport
Privately Owned
Low Travel Capacity
High Maneuverability
Low-Zero Climate Impact

Public Transit
Publicly Owned
Medium Travel Capacity
Low Maneuverability
Medium-Low Climate Impact

A critical component of this evolution will be the
successful implementation of shared micromobility
services in large (~population of 1m people)

and medium-sized (~population of 100k people)

cities across the country. This is because shared
micromobility serves as a three-way bridge between
passenger vehicles, public transit and active transport
(i.e., walking or riding a bike), taking advantage of
various aspects of traditional modes of transportation
and packaging them into a flexible and climate-
conscious alternative for large and medium-sized cities.



As a unique blend of various forms of traditional modes of transportation, shared micromobility can revolutionize
how Canadians navigate and experience their cities in two primary ways:

1

Alleviating
traffic congestion

Current challenges: A major pain point driving
traffic congestion in Canadian cities is the “first and
last mile problem,” which refers to the notion that
it is impossible for the entire city to live or work
within walking distance of public transit.*> The lack
of effective first and last mile transportation means
many Canadians forgo public transit altogether in
favor of driving.

Implications of shared micromobility: If Canadian
cities were to build the necessary infrastructure —
such as bike lanes and shared paths — and implement
requlatory frameworks to support the use of shared
micromobility, it could serve as a realistic option

to meet the first and last mile needs of Canadian
commuters by increasing accessibility to public
transit and reducing traffic.

Real-world impact: Implementing a strong

regulatory framework and necessary infrastructure
to encourage the use of shared micromobility — as
opposed to driving to bridge first and last mile
transportation gaps (~5km#¢) — would alleviate

traffic congestion around transit hubs in dense
neighborhoods, which tend to elongate commutes for
Canadians living outside the downtown core.

2

Incentivizing new
transportation infrastructure

Current challenges: A significant challenge facing
shared micromobility in Canada is the lack of
regulation and investment in infrastructure associated
with decentralized modes of transportation (i.e.,
e-scooters and e-bikes) across the country, as current
shared micromobility offerings operate haphazardly
on sidewalks, posing a threat to pedestrians. 47

Implications of shared micromobility: 52% of pedestrian
injuries are related to being struck by a shared
micromobility vehicle.*® To improve public safety, cities
will need to sequester the use of e-bikes and e-scooters
to bike l[anes and expand shared pathways with
pedestrians to effectively reduce collisions.

Real-world impact: Cities such as Paris and Barcelona
have repositioned their transportation strategy to
support “pedestrianization” by repurposing street
parking to build expanded pathways for pedestrians
and shared micromobility motorists.*° As a result,

the use of micromobility has positively impacted air
quality and public health, while also reducing pollution
and traffic in both cities.*®
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Expanding the accessibility of shared micromobility offerings to the public

As Canadian cities look to establish or expand a shared micromobility pilot program, it's important they consider
how to make this new form of transportation accessible to all citizens. Historically, several forms of public
transportation have embedded inequalities that significantly reduce their accessibility. By addressing these
systemic barriers, shared micromobility providers and cities will be able to deliver an alternative for short-range
transportation that satisfies a wider range of use cases.

Key accessibility considerations include:

Problem

>

1. Accommodating
underserved locations

2. Accounting for differently
abled customers

3. Building an accessible
customer experience

Due to reduced ridership during the
COVID-19 pandemic, city governments
cut spending for public transit. This
left many Canadians who are reliant on
public transportation isolated from
essential services.

These reductions in service levels
disproportionately impacted the poor,
immigrants and those with mental and
physical disabilities.

64% of these disadvantaged individuals
were reliant on public transit to access
essential goods like pharmaceuticals
and groceries.*°

Few forms of transportation have been
re-engineered and made affordable

to accommodate the roughly 17% of
Canadians diagnosed with physical

or mental conditions that limit what
forms of transportation they can use.>!

As cities begin to incorporate shared
micromobility as a key component
of their transportation ecosystems,
they will need to ensure their
partner operators provide accessible
service options that cater to various
differently abled populations.

To ensure they are providing an
exceptional, accessible and inclusive
customer experience, operators should
consider enhancing their offerings to
alleviate potential barriers surrounding
language, technology and payment
accessibility. This is because:

- 22% of Canadians' first language
is neither English nor French.5?

- 16% of Canadians don't own
smartphones.>*

- 11% of Canadians don't have
credit cards.?®

Response

» Deploying privately operated
shared micromobility
services in a city would
provide residents who are
currently reliant on public
transit with an inexpensive
alternative mode of
transportation during times
of economic hardship or
cutbacks to public services.

» Municipalities need to
enhance their operator
selection criteria and
allocate bonus fleet capacity
to operators that offer
accessible vehicle options
such as wider, seated and
4-wheel alternatives.>?

» Cities should develop
evaluation frameworks
to determine if operators
are offering shared
micromobility solutions that
appeal to the widest range
of residents.

» By making their applications
and vehicles more accessible
to everyone, operators will
differentiate themselves
significantly in the
Canadian market.

Limitations

» Shared micromobility operators have
a limit on the number of vehicles they
can have in circulation. As a result,
most providers only place their
vehicles in high-traffic locations.

» No incentives currently exist to
stimulate operations in vulnerable
areas. Incentives such as government
subsidization can help promote
the deployment of vehicles in
underserved areas (e.qg., offering a
dollar value per vehicle per day to
operators for deploying vehicles in
equity zones).

» The main challenges operators
face when it comes to increasing
the accessibility of their vehicles
are higher production costs and
transferability between users.

» More accessible vehicle options
would need to be reserved for
differently abled users to a
certain extent.

» Determining the optimal location
to deploy specialty vehicles for
differently abled users to maximize
ridership is difficult.

» Operators have a target market
that they are focused on serving; in
many cases, uprooting parts of their
digital ecosystem to serve a subset of
Canadians isn't financially tenable.
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Examining the role of shared micromobility in enhancing Canada's economy

A major impact the implementation of shared micromobility services will have on Canadian cities depends on how
they will generate ancillary economic benefits related to increasing investment in the electrification of various
transportation networks, spur new innovations that support the growth of the electric-mobility (eMobility) sector
in Canada or connect consumers to local businesses that fuel economic growth in individual cities.

1. Emphasizing the importance of a diverse transportation ecosystem: Global transport systems are historically
plagued by the “path dependency” phenomenon, which essentially means that the more steps a city takes in a
specific transportation direction, the more dependent it becomes on that mode of transportation and, therefore,
the more likely it is to continue investing in it.>®

Canadian transport systems have progressed predominantly around internal combustion engine (ICE) vehicles,
as the technology surrounding these vehicles has been dominant for the last century. Cities have become

so dependent on ICE vehicles and carbon-intensive methods of transportation that making an immediate

shift towards widespread eMobility is challenging. However, the increasing uptake of shared micromobility
services across Canada has inspired numerous initiatives that will further decarbonize Canada’s transportation
infrastructure, reducing the country’s reliance on ICE vehicles in favor of more sustainable eMobility alternatives.

2. Spurring innovation and sector growth: Shared micromobility operators are motivated to address the needs
and operational challenges of their customers, spurring them to continuously enhance their offerings. This is
evident in the development of:

» Swappable battery technology, which has improved the overall operational efficiency of shared
micromobility vehicles by eliminating the need to transport an entire e-bike or e-scooter to a charging
station, maximizing the availability of these vehicles in key locations around a city.

» Technologies applying telematics and the internet of things (IoT) to collect valuable vehicle data,
including user habits, commuter trends and vehicle maintenance requirements to control costs, improve
safety, optimize routes and expand fleet operations.>’

» Additional eMobility alternatives like "microcars” (700cc 2-passengers) that operate as a compact,
maneuverable, low-pollution, inexpensive substitute for traditional ICE vehicles and a safer, more
comfortable and longer-range alternative to shared micromobility.>8

3. Kickstarting the economy and connecting consumers to local businesses: Throughout the COVID-19
pandemic, shared micromobility services played a critical role in connecting citizens to local goods and services
and employment opportunities. A few examples include:

During the COVID-19 pandemic, 60% of Bird
users were using micromobility to access local
businesses, so it piloted a new feature that
allowed users to identify restaurant delivery
options directly in the app.>®

A study conducted by Lime concluded that
roughly 57% of its customers were using
shared micromobility vehicles to travel from
their current job or school.®!

As economies rebounded from the
COVID-19 pandemic, shared micromobility
in conjunction with public transit

was estimated to increase access to
employment opportunities by 40%.6°

Research conducted by the Goizueta
Business School concluded that shared

micromobility services increased food and
beverage sales in its local community by
roughly $13.8m.5!




Demystifying the true environmental impacts of shared micromobility

1. Understanding the potential benefits of shared micromobility: If the current transportation infrastructure in
Canadian cities were adjusted to accommodate more emission-friendly modes of transportation, negative climate
outcomes could be reduced significantly across the country. Comparing the transportation options Canadians use
to travel 5 km or less (illustrated in the graphic to the right), it's clear that ICE-powered passenger vehicles generate
the most emissions.?

However, available electric modes of transportation such as passenger electric vehicles (EVs) and even electric
buses generate more emissions than short-range single-rider shared micromobility alternatives.

Moreover, if an individual took a 5 km trip to a transit station via a shared micromobility alternative and then a

5 km train ride to their destination, it would emit identical emissions to a single 5 km diesel bus ride. As a result,
cities should focus part of their transportation strategy on encouraging the use of shared micromobility and transit
systems in tandem, as doing so will allow citizens to travel greater distances while emitting fewer emissions than
other public (e.qg., diesel buses) and private (e.qg., personal passenger ICE and EVs) modes of transportation.

3.29m 6km 240 days 4,738,128,480 km/year
Canadian commuters in X Average kilometers spent X Number of working days S— The total number of kilometers travelled by Canadian commuters
2016 travelling < 5km commuting (3km both within a year (5 days a — whose commutes are < 5km (one way) in a single year given an

(one way) to work®2. to and from work) week, for 12 months) average commute distance of 3km to and from work (6km per day).

If these trips are taken with different modes of transportation, what's their emissions impact?

ICE vehicles
%%j 0.95 - 1.66 megatons

of CO2 emissions annually®?

Electric vehicles
0.40 - 1.42 megatons
of CO2 emissions annually®?

oo

Diesel buses
0.23 - 0.44 megatons
of CO2 emissions annually®?

Shared micromobility
0.17 - 0.32 megatons
of CO2 emissions annually®?

Metro train
0.06 - 0.11 megatons
of CO2 emissions annually®?




13

2. Shared micromobility vs. active transportation: When examining the climate impacts of shared micromobility
services, it's critical that cities determine the extent to which shared e-scooters and e-bikes will replace active
modes of transportation. An amalgamation of 19 studies related to transportation substitution patterns concluded:

of trips taken on shared replaced taxis/ replaced trips
micromobility vehicles ridesharing. taken in passenger
replaced walking. vehicles.63 64

While replacing trips in passenger vehicles and taxis will have a positive climate impact, walking generates zero
GHG emissions. Therefore, every trip taken via shared micromobility at the expense of walking will increase GHG
emissions by approximately 35-67 grams of CO2 per km travelled.®®

Cities and operators need to develop tracking mechanisms that record how citizens are using shared
micromobility services to navigate cities; otherwise, they could introduce a new technology that eliminates active
as opposed to carbon-intensive transportation, which would have a net negative impact on overall emissions.
Moreover, a reduction in active transportation could impact the health of residents whose primary form of
exercise was walking to and from local amenities.

3. Emissions value chain of shared micromobility vehicles: By recycling their vehicles, shared micromobility
operators will be able to significantly reduce their overall climate impact by roughly 30%.6> Moreover,
recycling will limit the number of new vehicles that will need to be produced, curtailing emissions in the

most carbon-intensive component of the shared micromobility value chain.

Production makes up 49% of
the total emissions generated
throughout the shared
micromobility value chain.%®



The future of shared micromobility

In Canada and beyond

Twenty-five years ago, the Canadian architect

Moshe Safdie theorized in his book, The City After

the Automobile, that said the future city would be
characterized by open spaces, effortless mobility and
shared automobiles.®® He predicted that fewer cars on
the roads would radically transform urban design. Today,
many of Safdie's ideas are deeply embedded in the
planning principles of numerous cities across Canada.

However, not all Canadian cities are convinced the
future of shared micromobility is as optimistic as that
depicted in Safdie's vision. On one hand, the industry is
recovering from the pandemic and showing promise in
terms of providing societal value and economic return
to cities. Some argue that COVID-19 has accelerated
the potential consolidation of the space and opened
many commuters to the idea of using single-rider,
open-air transportation solutions as opposed to

crowded, mass transit options. On the other hand,
some Canadians feel that the impacts of COVID-19
have stagnated the acceptance of shared micromobility
in Canada, with a subset of the population still
concerned about hygiene and the risk of infection
associated with shared transportation.

Notably, much of the market's success is dependent

on geography, and whether cities and communities
can successfully accommodate these methods of
transportation. Most Canadian cities that have adopted
shared micromobility programs are still in their pilot
phases. The ability to grow ridership, demonstrate the
benefits and secure widespread stakeholder support
for these programs will be critical for ensuring the
long-term success of shared micromobility in Canada.




Below, we highlight some of our high-level predictions regarding the future of shared micromobility in Canada.

SHORT-TERM: 0-3 years

1. Fleet services

= » Short-term success in the shared micromobility platform industry will be defined by market share, cash
@ flow, and growth in consumer adoption. This requires market consolidation, geographic expansion,
\/ increases in offerings (e.g., vehicle types), options (e.g., alternative business models, add-on services),
and increased profitability to generate improved cash flow.
@O andi d profitability t te| d cash fl

» Products/services that complement shared micromobility platforms to achieve operational efficiency and
growing profitability through fleet services present an opportunity to generate near-term returns with the
potential for sustainable long-term success.

2. Market consolidation

| » In the next 5-10 years, independent shared micromobility players may be outcompeted or acquired by
_/{}\_ larger, shared mobility players. For example, in 2019 Uber and Lyft sequed into shared micromobility,
\\@ specifically into scooters and bikeshares, by adding these modes to their service options.

» Shared micromobility market consolidation is possible if big players continue to acquire smaller shared
micromobility operators.

» Regional providers may still exist, but they will all be integrated into the offerings of some larger provider.

MID-TERM: within 5 years

1. Alternative vehicles, autonomy and robotics

improve on existing transport methods prior to developing ground-breaking innovations.

» Start-ups that have developed solutions or products that can generate consumer interest and revenue to
test and sustain their development of futuristic technologies will be able to leverage existing consumer
bases and adjust their designs to ensure product-market-fit.

5( » Autonomy, robotics, and alternative vehicle start-ups in the shared micromobility industry are likely to first

2. Mobility-As-A Service

. » Building more efficient, sustainable, and interconnected cities has led to the emergence of
o o "Mobility-As-A-Service" (MaaS) market, wherein new platforms and services are integrating
o=o various modes of mobility and bringing streamlined options to the consumer.

» MaaS is the integration of a wide range of transport services into one easily accessible menu; covering
everything from public transport to car rental, from buying tickets to finishing the ride.

» The function of MaaS is to streamline complex processes, providing the user with the best value, better
accessibility to public transportation, a reduction in road congestion, a lower environmental footprint,
and provide a convenient method for a short trip.

LONG-TERM: within 10 years

1. Smart cities and infrastructure

» Global trends toward urbanization and population growth will exacerbate the city congestion, noise,
and pollution. Mitigating these issues will require the complete redefinition of transportation to create
a seamless, sustainable mobility system.

» Impediments facing both shared micromobility firms and governments will require a joint effort with
facilitation by advancements in shared micromobility and smart city technology.

» Government officials will need to be heavily involved with the creation of new shared micromobility
regulations and optimization.

» Start-ups that provide cities with smart infrastructure solutions — especially solutions that will mitigate
current clashes between governments and shared micromobility platforms will be instrumental in the
shared micromobility sector's long-term success.




Keys to accelerating the growth of shared
micromobility in Canada

For Canadian cities to effectively reach their net-zero climate commitments, shared
micromobility must become a strong enabler of their transportation networks. To properly
incorporate shared micromobility into their transportation sectors, Canadian cities should
consider the following critical success factors:

1. Public-private partnerships are essential: The shared micromobility market involves
several unigue stakeholders, but the most important dynamic exists between municipal
governments and shared micromobility operators. Municipal governments will need
to work with operators to ensure the vehicles being introduced into their cities are
accessible to the greatest number of citizens. Municipal governments should work .
closely with shared micromobility operators as they develop policies to regulate the use .
of shared micromobility services to ensure both groups are aligned on what is expected '
of riders to ensure their safety.

2. Solutions need to be easily accessible: The introduction of shared micromobility
solutions in underserved locations throughout a city can drastically reduce its
population’s reliance on public transit and significantly benefit residents living in
underserved transit locations. Municipal governments need to develop strategies to help
subsidize the cost of shared micromobility services for lower-income users and work
with operators to develop payment and pricing options that match the realities of these
communities. Municipal governments need to develop a framework to evaluate operators
on how accessible their services are to citizens.
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* 3. The customer experience needs to be a priority for operators and cities: Shared micromobility
solutions need to be accessible and easy to use for a wide variety of unigue users. Currently, most
cities are flooded with multiple operators, with separate applications and platforms. Municipalities
and operators need to collaborate and build the infrastructure necessary to offer mobility-as-
a-service (MaaS) and synergize publicly accessible transportation options throughout their
respective cities. The future of mobility is an interconnected network that allows all citizens to
take an e-scooter, local transit station, a public bus and a private ride-share service via a single
application that's accessible in terms of language, technology and payment flexibility.

BT s &

. Shared micromobility needs to be implemented with the future in mind: City governments
introducing this new method of transportation need to do so with the future of an electrified
transportation network in mind. Currently, some Canadian cities lack the pathways necessary to
support the safe use of shared micromobility solutions. Therefore, city planners and government
officials need to take into consideration how shared micromobility could transform their
transportation networks and make investments that reflect that. City governments and operators
must lobby federal officials to ensure that shared micromobility is included in the National Active
Transportation Fund, which will help to fuel additional investment in the sector.

”~ S




Conclusion

Although this point of view has characterized the various benefits and requirements associated with
shared micromobility, it's important to note that this industry is not fully formed in the Canadian market.
The growth of this sector stagnated heavily during the COVID-19 pandemic, and many believed it spelled
the end for the industry. Recent market data indicates the industry is on the rebound. However, for
shared micromobility to become a key component of Canada’s transportation ecosystem, operators and
city governments will have to work collaboratively to execute the following next steps:

1 4
Design a Assess the
fit-for-purpose effectiveness and
regulatory framework perception of shared
that meets the unique micromobility in a city
needs of each city. 2 3 via pilot studies.
Invest in the necessary Develop incentives that
infrastructure upgrades enable operators to service
to support shared a greater proportion of a

micromobility. city's population.
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How Ernst & Young LLP can help

Ernst & Young LLP eMobility Canada

Ernst & Young LLP's eMobility practice in Canada is
a rapidly growing, cross-sector solution that applies
our global capabilities in Advanced Manufacturing &
Mobility, Government & Public Services, and Power
& Utilities to support clients across industries in
their electrification and mobility journeys.

We believe organizations must define their role

in the emerging eMobility ecosystem, maintain a
total focus on the customer experience and partner
intelligently across the value chain to access
greater opportunities for growth.

Relevant links

eMobility | Ernst & Young LLP Canada

Transportation | Ernst & Young LLP Canada

Supply chain | Ernst & Young LLP Canada

Automotive - Our latest thinking |
Ernst & Young LLP Canada

Service offerings

Supply chain reinvention

Workforce analytics

Audit technology

Digital Transformation services

Ernst & Young LLP teams can help you see
the potential in eMobility and reframe your
future in the new ecosystem by:

Defining your role, identifying the most
attractive value pools and developing
the right business models to boost
return on investment.

Identifying and developing strategically
effective cross-sector collaborations

to help deliver additional growth while
managing risk.

Using our bespoke suite of technology
services to drive digital transformation,
help implement operational efficiencies
and provide improved profitability.


https://www.ey.com/en_ca/emobility
https://www.ey.com/en_ca/transportation
https://www.ey.com/en_ca/supply-chain
https://www.ey.com/en_ca/automotive-transportation
https://www.ey.com/en_ca/automotive-transportation
https://www.ey.com/en_us/consumer-products-retail/supply-chain-reinvention
https://www.ey.com/en_us/workforce/workforce-analytics
https://www.ey.com/en_us/audit/technology
https://www.ey.com/en_us/digital/transformation
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