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Important Disclaimer About this Report

This project received funding support through Transport Canada’s Program
to Advance Connectivity and Automation in the Transportation System
(ACATS). The opinions expressed are those of the authors and do not
necessarily reflect those of Transport Canada.
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Advanced Connectivity and Automation in the Transportation System
Purpose of this Document
As part of delivering on this mandate a number of deliverables were created at key junctures throughout.
This document serves as a single reference for the most important reports developed throughout the City
of Vancouver Capacity Building Toolkit process.
Global Research Scan (pg. 4)

Issues & Opportunities (pg. 123)

To build a “knowledge base” on the
latest progress with CAV technologies
including terminology and case studies.

A report to identify the issues and
opportunities identified over months of
City stakeholder engagement.

Engagement Plan (pg. 19)

Testing Priorities (pg. 160)

In order to engage City stakeholders, an
in-depth engagement plan was
developed to support all activities.

Identification of the various testing
opportunities identified by stakeholders
and built on issues and opportunities.

Contemplate Campaign (pg. 90)

Lessons Learned (pg. 198)

To gather various unique perspectives
and insights, a reminder campaign after
initial engagement was deployed.

Highlight lessons learned in deploying
our engagement plan for other
organizations to consider.

Facilitation Documents (pg. 114)
Facilitation guides, video handouts,
video posters, and other reference
materials to support engagement.
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ACATS Global Research Scan Summary
Summary of Findings
The City of Vancouver, supported by Transport Canada's ACATS program, is embarking on multi-year
capacity building initiative to develop preparedness for Connected and Autonomous Vehicle (CAV)
technologies that will also support other Canadian cities.
To build a “knowledge base” on the latest progress with CAV technologies, the Global Research Scan
includes the following content:

1

Technology
Definitions

Understanding what is meant by Connected Vehicle (CV) Technology
and Autonomous Vehicle (AV) Technology.

2

Use Cases
In Cities

Scan of how CV, AV and CAV technologies are currently being tested
and deployed in various setting, including municipalities.

3

How Cities are
Preparing

4

Highlighted
Examples

Introduce the primary ways cities are currently engaging in the
development and preparation for CAVs.

Provide examples of cities and corporations currently pursuing CAV
initiatives.
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ACATS Global Research Scan Summary
Defining Connected Vehicles

Connected Vehicle (CV) technologies enable the communication of
information between systems, vehicles and other elements of the urban
environment.
Current and Future Connectivity
Vehicle to Infrastructure
Exchanges operational data
between vehicles and
infrastructure, optimizing
traffic flow and improving
safety.

Vehicle to Home
Supports the sharing of
power between homes
and vehicles

Vehicle to Device
Provide devices with
traffic alert information

Vehicle to Vehicle
Communicate between
vehicles on speed, position,
warnings and other relevant
information.
Vehicle to Data Center
Supports the regulation of
power flow, and data
collection, management and
use, including related
cybersecurity requirements.

V2DC

Vehicle to Person
Communicates with
other road users such as
pedestrians, people of
authority (flaggers,
traffic police), cyclists,
etc.
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ACATS Global Research Scan Summary
Defining Autonomous Vehicles

Autonomous Vehicle (AV) technologies allow vehicles to operate
independently, using a variety of technologies including sensors, cameras,
equipment, and intelligent control systems. Different Levels of Automation
exists for these vehicles as depicted below:
Driver Supported features

No Automation
Human driver
monitors
environment and
controls vehicle;
for warning
purposes only

Driver
Assistance
Computer
controls speed or
steering only

Partial
Automation
Integrated
computer
control of
speeding and
steering

Examples:

Automated Driving Features

Conditional
Automation
Computer
monitors
environment and
controls speed
and steering with
full human backup

High
Automation
Computer
monitors
environment and
controls speed
and steering with
some human
back-up

Current Tesla
Autopilot System

2020 Audi
TrafficJam Pilot

Computer
monitors
environment and
controls speed
and steering with
no human backup

Examples:

Examples:
Cruise Control

Full
Automation

Developing
Technology (Uber)

Developing
Technology (Waymo)
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ACATS Global Research Scan Summary
CAV Technology Applications
There are a wide-range of CAV technologies use cases. These technologies can range from connected vehicle
technology, autonomous vehicle technology, or a combination of both.
“Connected” vehicle technology

“Autonomous” vehicle

communicates information with
systems and other vehicles

technology enable vehicles to
operate independently

Ways to Think
about CAV
Technology

Incremental
Change

Transformational
Change

“Connected and Autonomous”
vehicle technology enables vehicles to
operate independently and provides
information with systems and other
vehicles

GPS /
Onboard
Diagnostics
Intelligent
Traffic
Signals

ABS
Brakes

Dynamic
Directions /
Navigation

Collision
Avoidance

Data
Submission
to System

Lane
Keeping

Mobility as
a Service

Self-Park

Remote
Operated
Vehicle

Driver
Assisted
Operations

Current and Short Term Future

Longer Term Future
Automated
Scanning
Driverless
Delivery
Taxi /
Transit
Shuttle
Work in
Dangerous
Conditions

8

ACATS Global Research Scan Summary
CAV Use Cases – Connected Vehicle Technologies
Application

Description

Examples

GPS /
Onboard
Diagnostics

The use of GPS and telematics
technology to share vehicle location,
and the use of on-board vehicle
computers to perform selfdiagnostics and reporting.

Used predominantly in fleet management, a
more innovative use has been with the
deployment of car shares, including car2go
and Evo enabling wireless booking and access.

Intelligent
Traffic
Signals

Vehicle information from connected
vehicles are used to adjust traffic
signal timing to minimize travel time.

Currently used to prioritize emergency and
transit vehicles, this is seen in traffic lighting
systems, including traffic controls, red-light
cameras, toll systems, and intersection speed
cameras.

Dynamic
Directions /
Navigation

Capability to dynamically optimize
routes based on trip designations
and real-time traffic information.

Google Maps / Waze will notify you of an
accident on your commute before you have
left the office. Numerous third-party solutions
provide real-time route optimization for
logistics companies.

Data
Submission to
System

Real-time synchronization of vehicle
& operations data with service
management systems.

Uber and Lyft drivers are connected to their
network and all passengers through a service
that handles hailing, directions, and payment.

Mobility as
a Service

Real-time access to a collection of
shared vehicles or modes of
transport.

New services are being introduced globally,
from shareable vehicles to Uber and other ridesharing services.

Remote
Operated
Vehicle

Capability to operate vehicle
functions from a distance using a
connected system.

Vehicles are being fully operated in the field,
by a user located in a safe or remote facility.
This is a common approach in dangerous
environments such as underground mines.
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ACATS Global Research Scan Summary
CAV Use Cases – Autonomous Vehicle Technologies
Application

Description

Examples

ABS technology prevent brakes from
locking up during braking to ensure
tractive contract with ground surface.

Beginning as early as the 1950’s, this
technology improves vehicle control,
especially in snow/ice conditions.

Collision
Avoidance

When imminent collisions are detected, this
system provide warnings to drivers and
automatically slow the vehicle down
without human input

Vehicles are less likely to be involved in
crashes while they are on their routes. In
2016, the NHTSA announced that 99% of
automobiles will have emergency braking
systems standard by 2022.

Lane
Keeping

When vehicles veer outside of their lane
space, this system provide warnings to
drivers and automatically self corrects the
direction of travel back to the centre of the
lane.

A system which debuted in 2000, vehicles
are less likely to be involved in crashes
while they are on their routes by
maintaining lane position. In 2009, he
NHTSA is considering mandating the
technology.

Self-Park

The capability to automatically park
vehicles without human input.

This technology was first introduced in the
early 2000’s, led first by Volkswagen and
Volvo which leveraged a system of sensors
and controls to allow parallel parking in
smaller spaces.

Driver
Assisted
Operations

The capability to automatically carry out
vehicle functions with reduced human
input, particularly those that have a high
safety risk.

Ability to perform tasks which may be
prone to human error, fatigue or injury.
This automation support includes refuse
collection systems, overhead delimiters,
systems to prevent hitting utilities during
digging, etc.

ABS Brakes
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ACATS Global Research Scan Summary
CAV Use Cases – Connected and Autonomous Vehicle Technologies
Application

Description

Examples

Vehicles that can automate the process of
scanning the environment for key
information and data

Indigo Agriculture in Boston, uses drones
to augment satellite scanning to forecast
crop yields, supporting marketing / sales,
logistics and future crop planning. Aerial
lidar mapping is also used in Utilities
Corridor Monitoring, Coastal Erosion
Tracking, etc.

Vehicles that can self- deliver requested
items to the designated site.

An example of this is the Einride
automated delivery truck in Sweden, which
transports materials between a warehouse
and terminal at a facility. The latest permit
includes public road use in an industrial
area.

Taxi / Transit
Shuttle

Vehicles that can automatically pick-up and
deliver ride-share participants, including the
effective routing and car pooling as
required.

Tesla is working on a Tesla Taxi solution,
these services will allow owners to deploy
driverless vehicles as a taxi service. A
number of cities have tested automated
transit shuttles including the City of
Vancouver. Las Vegas was one of the first
cities to deploy an AV transit shuttle in
mixed traffic.

Work in
Dangerous
Conditions

For dangerous work that can endanger the
lives of workers, autonomous technology
can be used to ensure safety.

Engineering asphalt pavers can be
automated to reduce worker hazards to
asphalt fumes, moving parts and falling
debris.

Automated
Scanning

Driverless
Delivery
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ACATS Global Research Scan Summary
How Cities are Preparing for CAV
Transforming the City’s fleet and street assets to accommodate or leverage CAV technology, will impact a
broad range of City departments. Currently, many other cities and institutions are embarking on studies and
plans to prepare for CAVs, focused on policies, planning & people, pilots & demonstrations, and testing
grounds & innovation hubs:
Policies, Planning & People
Considering how CAVs can disrupt the urban system, cities need to respond with policies that can mitigate risks and
invoke unwanted outcomes. At the same time, cities can realize the tremendous benefits that CAV can bring by
crafting policies and plans to support CAV development.

Pilots & Demonstrations
Simulating CAVs in real city conditions provide manufacturers the opportunity to refine and validate their
technology with real-use cases. For municipalities, live demonstrations help validate potential impacts, bring
clarity into how the public interacts with CAVs, enable data capture to optimize service delivery and study other
topics of importance.

Testing Grounds & Innovation Hubs
The burgeoning CAV industry can generate immense socio-economic opportunities for jurisdictions that support the
research and development behind the technology. By drawing in talent, investment and infrastructure into the
region, jurisdictions are much more likely to become leaders in this realm.

Following the 3 focuses described above, a global research scan of current CAV projects is conducted to
assess the progress that is made. A few highlighted examples from the research are discussed in the following
pages.
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ACATS Global Research Scan Summary
Examples of How Cities are Preparing – Policies, Planning & People (1 of 2)

Policies, Planning & People

These following jurisdictions paved the way with CAV in policies & planning, by establishing response plans,
regulation changes, guiding principles and testing standards that not only considered public safety &
inclusivity, but also reduced obstacles in the technology’s development and anticipated deployment.
Jurisdiction

Description

Chandler, AZ

Policies to support AV Development - Chandler is one of the first cities in the US
support AV development, as the first city to change its zoning code to increase
passenger loading zones in preparation for ride-sharing and AVs. Chandler is also
supporting the Waymo AV trials, with the City’s emergency services collaborating to test
AVs with emergency vehicles & sirens, allowing Waymo to launch a pilot without a
backup driver, and creating response documents that guide officers through emergency
situations involving AVs.

San Francisco Bay
Area, CA

Guiding Principles on public-private partnerships and Prioritization strategies to
prepare for AVs – With multiple AV testing and pilot programs in the Bay Area, SFCTA
and SFMTA developed guiding principles for emerging mobility and are developing a
process to identity an prioritize public-private partnerships arrangements to support AV
development. In addition, with $11m in USDOT CAV funding across 6 projects, the MTC
has set some priority strategies to prepare for AVs.

Boston, MA

Standards for Testing AVs and public-private partnerships – Boston’s autonomous
vehicle vision is to achieve zero deaths, zero injuries, zero disparities, zero emissions and
zero stress, by holding companies who test AVs to specific standards. The City has also
implemented public-private partnerships with AV companies to support their testing
and R&D. Furthermore, to ensure that the needs of older adults and people with
disabilities are met, the City required that these passengers make up at least 15% of the
rides provided during the pilots.

Seattle Department
of Transportation

The New Mobility Playbook – The Playbook sets out policies, and strategies that
supports new mobility options while prioritizing safety, equity, affordability, and
sustainability in the transportation system. The Playbook acknowledges that without
strategic actions, there is a risk to have more and longer trips using lower-occupancy
automated vehicles and ride-hailing services. People-first policy parameters, as well as
policies to require/incentivize clean energy for autonomous vehicles are also identified.
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ACATS Global Research Scan Summary
Examples of How Cities are Preparing – Policies, Planning & People (2 of 2)

Policies, Planning & People

These following jurisdictions paved the way with CAV in policies & planning, by establishing response plans,
regulation changes, guiding principles and testing standards that not only considered public safety &
inclusivity, but also reduced obstacles in the technology’s development and anticipated deployment.
Jurisdiction

Description

City of Toronto, ON

Workplan to tackle uncertainty presented by AVs - Recognizing the uncertainty in
the course ahead with Autonomous vehicles, The City of Toronto is developing a work
plan to understand what is the best way to respond. This plan will create a framework
that assesses the leadership & engagement, preparation and transportation integration
needed to meet the arrival of AVs in Toronto.

Information and
Communications
Technology Council
(ICTC)

Autonomous Vehicles and the Future of Work In Canada – This 2017 report
identified insights related to market and workforce impacts from AVs in Canada,
including the need for talent development for CAVs. Recommended skills included IT
and data analysis, training in enforcement and cybersecurity, auto-mechanics in CAV
and electric systems, logistical training for dispatchers and new technologies and driver
training for CAV operation.

Pennsylvania
Department of
Transportation

PennSTART Training and Testing Facility - The Pennsylvania Department of
Transportation (PennDOT), Pennsylvania Turnpike Commission (PTC) and Penn State
University (PSU) are partnering to explore and advance PennSTART, a training and
testing facility for 6 areas: traffic incident management, tolling and intelligent
transportation systems, technology; work zones; commercial vehicles; transit vehicles
and connected and automated vehicles. With a goal to be operational in 2020, the
facility will be used by emergency responders, transportation organizers and research
institutions

National Association
of Transport Officials
(NACTO)

Blueprint for Autonomous Urbanism – The National Association of City Transport
Officials (NACTO) recently produced the Blueprint for Autonomous Urbanism to help
cities prepare for CAVs, focusing on how these future technologies can benefit cities.
The Blueprint identifies a vision and 6 key principles guided by cities goals for building
safe, accessible and equitable communities with strong economies and vibrant
communities. Module 1 was launched in 2018, and a second module is expected in 2019.
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ACATS Global Research Scan Summary
Examples of How Cities are Preparing – Pilots & Demonstrations (1 of 2)

Pilots & Demonstrations

Many jurisdictions are envisioning CAV as the heart of their mobility future, and are actively supporting CAV
pilots and demonstrations that simulate real city environments. The following examples provide
opportunities to learn about the interaction between CAV technology and urban system:
Jurisdiction

Description

Cities in the US (New York
City, Wyoming, and
Tampa)

USDOT Connected Vehicle Deployment Program – This program is intended to pilot
and implement CV technology for public sector fleets and private vehicles. Applications
include forward collision warning, pedestrian crosswalk warning, sped compliance, transit
signal priority, work zone warning and other capabilities.

United States Department
of Transportation

US DOT Decision – The US Federal Government recently drafted regulation (AV START
Act and SELF DRIVE Act) that exempts states and cities from regulating AV production,
design or operation of AVs to avoid impeding innovation and creating a patchwork of
regulations across the country. As of early 2019, the draft is under review by the US
Senate.
33 US States have passed regulation to permit self – driving vehicles on public roads.

Cities in the US (Grand
Rapids, Chicago, Detroit,
Palo Alto)

HAAS Alert Responder to Vehicle (R2V) – These cities partnered up with HAAS Alert to
test Responder to Vehicle (R2V trademarked) technology, which can inform drivers when
an emergency vehicle is nearby and advise them to pull over.

Canada

Canada / Ontario Regulations – Vehicle operations are regulated by each Province
through their Motor Vehicle Act, while the Federal Government is responsible for safety
standards for vehicle equipment. The Federal Government is developing studies,
convening working groups and creating funding programs towards the development of
regulation and policy for automated vehicles.
At the Provincial level, only Ontario has passed regulations allowing testing of AVs on
public roads. .
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ACATS Global Research Scan Summary
Examples of How Cities are Preparing – Pilots & Demonstrations (2 of 2)

Pilots & Demonstrations

Many jurisdictions are envisioning CAV as the heart of their mobility future, and are actively supporting CAV
pilots and demonstrations that simulate real city environments. The following examples provide
opportunities to learn about the interaction between CAV technology and urban system:
Jurisdiction

Description

Jönköping, Sweden

DB Schenker Einride – In November 2018, the Swedish startup Einride and leading
logistics firm DB Schenker initiated the first installation of an autonomous, all-electric
truck or “T-pod” at a DB Schenker facility in Jönköping, Sweden. It was the first
commercial installation of its kind in the world.

Testing Areas in the US
(California and Arizona)

Waymo Level 4 Pilot Program – Currently tested in California and Arizona, Waymo is
Google’s SAE Level 4 self-driving vehicle designed to respond to emergency vehicles.
Waymo AVs are designed to yield and pull over in response to emergency vehicle sirens
& flashes. In response to law enforcement, during the pilot phase Waymo AVs are
designed to unlock doors and roll down windows, allowing first responders to
communicate with the Waymo Rider Support specialist teams to aid on how to deal with
these vehicles.

Various Locations
(Peloton – Florida;
Daimler –
Oregon/Nevada; Volvo –
Sweden/Netherlands)

Platooning – Daimler Trucks, Peloton Technology and Volvo have been testing Semitrucks (class 8), equipped with platooning technology on multi-lane, divided, limited
access highways in the past year. This technology attempts to address the major
challenges facing the trucking industry: crashes and fuel use.

Gothenburg, Sweden

Automated Refuse Trucks – These self-driving trucks are able to drive forward in preprogrammed routes while the human operator collects garbage. These vehicles are
capable of stopping in front of incoming obstacles and are optimized to reduce fuel
consumption.

Various Locations
(Norway, Germany, and
Winnipeg, MB)

Level 4 Automated Snow Plows – These self-driving snowplows are tested on airport
runways where the environment is free from obstructions. Once this technology is proven
successful with airport use, they could be adopted on public streets.
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ACATS Global Research Scan Summary
Examples of How Cities are Preparing – Testing Grounds and Innovation Hubs
The Ontario cities discussed below are supporting the growing CAV industry by investing in test grounds &
innovation hubs. These are intended to stimulate CAV research & development, focused on all-weather
conditions, material & digital processes, technology validation and connectivity with public infrastructure.
Jurisdiction

Test Grounds & Innovation Hubs

Waterloo, ON

London, ON

Stratford, ON

Ottawa, ON

Vancouver, BC

Description
The Waterloo Centre for Automotive Research (WatCAR) – Located at the University
of Waterloo, WatCAR works with industry partners to develop innovation for the
automotive industry. They are currently testing a SAE level 4 vehicle called the
“autonomoose”, which will be used to test self-driving in Canadian all-weather
conditions, to improve fuel efficiency and design safe computer-based controls.

NRC Manufacturing and Automotive Innovation Hub – This innovation hub is an
open-space facility designed to support collaborative research and development in new
automotive technologies, including CAVs. The facility is focused on growing capacity of
Canadian automotive manufacturers in the material and digital processes used for CAVs.

AVIN Demonstration Zone – This site is developed to provide companies with the
opportunity to test, validate and showcase CAV technology. In particular, they support
the testing of service vehicles such as transit buses and snow plows.
L5 Test Facilities – These testing facilities provides both a private track used to test the
latest CAV technologies and a public track used to test CVs with live city infrastructure.
The public track is equipped with traffic signal transmitters, controllable LED street lights
and LTE&5G capabilities. The focus of L5 test facilities is on technology validation and
safety, as well as address challenges with weather, cybersecurity, data collection &
analytics, interoperability between platforms and CAV connectivity.
AURORA Connected Vehicle Test Bed – AURORA will permit a variety of connected
vehicle technologies to be evaluated under controlled conditions. Academic and
industry collaborators are invited to help us develop the testbed architecture and pursue
CV projects.
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ACATS Global Research Scan Summary
Staying Current on CAV News and Events
As Cities, Researchers and Vehicle Manufacturers advance, the content within this global scan will become
outdated. Below is an example of some recent advances in CAV technology:
May 7, 2019
Waymo announces they are rolling out 10 fully-self
driving vehicles for a ride-hailing service in Phoenix
with a waitlist on their website for early access.

April 22, 2019:
Tesla unveils upgraded chip, 21x faster
than current, along with a Full Self
Driving dashcam demonstration.

May 17, 2019:
Invest Ottawa opens the L5 Autonomous
Vehicle test track and facility in
Ottawa.

May 16, 2019:
First cab-less and autonomous,
fully electric truck in commercial
operations on public a road.

May 29, 2019:
Daimler announces for their Autonomous Technology Group
tasked with building an automated roadmap for their trucks, as
well as the appropriate operations infrastructure and network.

Resources which may be used to identify new or on-going initiatives include, but are not limited to:
1. Bloomberg Philanthropies Initiative on Cities and Autonomous Vehicles (The Aspen Institute): This
regularly updated resource provides the latest index of all AV activity identified globally. The resource
can be quickly used to review “Piloting Cities” or “Preparing Cities” and what each program or initiative
entails.
2.

Driverless Vehicle News: This resource is an aggregator of autonomous vehicle news from various news
outlets / publishers. This includes some of the latest technology in development, organization news from
companies in the sector and analysis of some headline events involving autonomous vehicles.
a.

DOT Aims to Lower Barriers to Autonomous Tech for Trucks and Cars

b. Former GM Execs Share Vision of Smart Mobility Services
c.

NTSB Findings Suggest Tesla’s Autonomous Control Activated During Fatal Crash
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ACATS Engagement Plan
1. Executive Summary

In developing the Engagement Plan we reached out to stakeholders across the organization to
hear what they knew about CAVs, and how to plan for the future.
CAV Knowledge Levels

Leading Change Difficulty Levels

On a scale from 1 to 10, with 10 meaning ‘a
lot’, how much do you know right now about
CAVs?

4.9

6.3
What Works Well

•
•
•
•
•
•

Involve all levels of the organization
Lead with data and proof
Integrate horizontally and vertically
Engage authentically and outline ‘why’ and ‘how’
Provide opportunities for ongoing engagement from day 1
Focus on learning and preparing together

First Impressions: Benefits
• Decreased traffic
• Increased operational efficiency
• Improved road safety

On a scale of 1 to 10, with 10 being difficult
and 1 meaning not difficult, how difficult
might it be to implement CAVs in your
department?

What to Avoid
• Rushing into projects without engaging key stakeholders
• One-size-fits all engagement approach
• Do not discuss potential implementations or deployments

First Impressions: Challenges
• Labour relations
• Technological barriers
• Public perception
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ACATS Engagement Plan
1. Executive Summary – Progress Completed to Date

The project team hosted several focus groups and a many interviews to begin developing our
engagement plan. The following activities are complete or underway:
Stakeholder
Identification
Step 1
Identification
of Key City
Departments
and Branches

Step 2
Identification of
Department
Representatives

Stakeholder Analysis

Step 3
Data Gathering

Stakeholder Identification
Late April 2019

Kick-Off
Meeting

Project
Team
Workshop

Step 4
Data Analysis and
Theming

Engagement Strategy
Step 5
Stakeholder
Mapping and
Prioritization

Stakeholder Analysis
Early May – Mid May 2019

3
Focus
Groups

SteerCo
Survey

Step 7
Feedback from and
Validation with
Technical Team and
Steering Committee

Engagement Strategy
Late May – Early June 2019

Analysis
&
Findings

21
Interviews

Step 6
Development of
Draft
Engagement
Plan

Stakeholder
Mapping

Draft
Engagement
Plan

V1

Work with
CoV to
Finalize
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ACATS Engagement Plan
1. Executive Summary - Key Stakeholder Groups Identified

Two overarching groups were identified based primarily on their interactions and roles with
regards to City Operations and the vehicle fleet specifically. There are those who are
responsible for providing services to citizens on a daily basis (Operations) and those which
provide the necessary systems and infrastructure to enable City Operations and Public /
Corporate use of CAVs (Enablers).

Operations
Departments using
vehicles as part of their
service delivery

Enablers
Various groups enabling
the use of CAVs for
internal and external
users

Front Line
• Staff and supervisors actively using vehicles and performing field work
• Includes VPD, VFRS, Parks, Engineering (e.g. Streets, Sanitation), etc.
Leadership
• Department leaders responsible for strategic direction and planning
• Includes Superintendents, Branch Managers, Directors

Services
• Groups responsible for supporting CAVs on a day-to-day basis
• Includes Technology Services, Engineering (e.g. EQS), etc.
Policy
• Groups responsible for setting policies, rules, and frameworks for CAVs
• Includes Human Resources, Risk Management, etc.

24

ACATS Engagement Plan
1. Executive Summary - Guiding Principles

When it comes time to develop and implement these new technologies at the City, due
attention is paid to managing the associated changes successfully with staff. The following
principles were applied to guide our approach:

Engage Early & Often:
Engagement creates confidence and understanding,
allowing stakeholders to learn together.

Inclusivity & Involvement:
Diversity in thinking results in better solutions. Leveraging
those from a variety of departments and roles across the city
provides a greater number of perspectives.

Collaboration:
Stakeholders are more willing to accept change when they are
part of defining the problem and designing the change.
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ACATS Engagement Plan
1. Executive Summary - Proposed Approach to Stakeholder Engagement

We heard from various departments and levels of staff that too often solutions are presented
and not collaboratively built; we rush into projects without engaging those who would be
most impacted. The following methodology, intended for implementing new technology, was
identified by the Project Management team and echoed in subsequent focus groups:

1. Awareness Building

2. Contemplate the
Future State

3. Collaborate

4. Outcomes

First we must build a common level
of understanding and awareness.
Instead of leading with solutions,
benefits or future state; begin with
what is possible, and give everyone
time to explore ideas

Provide staff an on-the-job
opportunity to talk about and
think about how the technology
could impact their work and
improve outcomes

Collaboratively develop future
state opportunities and issues
in cross-functional, crossdepartmental and multi-role
workshops and open channels
of communication for staff to
share ideas in their preferred
way

Document and share the
opportunities and issues for
the City with participants.
Empower all levels of staff
to share the outcomes with
their peers
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ACATS Engagement Plan
1. Executive Summary – Proposed Engagement Toolkit Summary

Summarized below are the key messages and toolkit content that will be deployed through
each phase to engage staff at the City. More detailed engagement plans are available in the
appendix.
1

Awareness
Build a common level of
understanding &
awareness of Connected
and Autonomous Vehicles

Primary Key
Messages /
Key Questions

•

Engagement Toolkit Content

Purpose

Operations:
Front Line
Operations:
Leadership
Enablers:
Services
Enablers:
Policy

•

“Here is what we know
and don’t yet know
about CAVs”
“Here is information
about how CAVs are
being addressed
elsewhere”

• 3 Educational Videos;
tentatively What are
CAVs? What are Other
Cities Doing? How Can
I Help Shape Our
Future?
• 3 Associated Handouts
• Facilitation Guide

2

Contemplate

Provide opportunities to
talk about how CAVs
could impact their work
& improve outcomes
•
•

“What concerns do you
have about CAVs?”
“What do we need to
pay attention to as we
move to a world with
CAVs?”

• 4 Poster Campaigns,
specific to front line
• Facilitation Guide
• 4 Email Campaigns,
specific to Leadership
• Facilitation Guide

3

Collaborate

Collaboratively develop
opportunities & issues

•
•
•

“We want to design our
CAV strategy together”
“Your involvement is
critical to the process”
‘’We want your input to
ensure this works for
you, your colleagues,
our stakeholders and our
citizens”

• Engagement Sessions
• Online Submission
Tools
• Full-Day Workshop
• Facilitation Guide

4

Outcomes

Document & share
opportunities & issues

•
•
•

“Together, we
developed this strategy
to move forward”
“What other feedback
do you have for us?”
“What else should we
pay attention to?”

• Issues & Opportunities
Report
• Issues & Opportunities
Summary
• Facilitation Guide

• 4 Email Campaigns,
specific to Services
• Facilitation Guide
• 4 Email Campaigns,
specific to Policy
• Facilitation Guide
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1. Executive Summary - Proposed Engagement Timing

We are developing the engagement toolkit with the direct input and support from all levels of
staff. Once the toolkit is complete, we will be ready to proceed to Issues and Opportunities:
Awareness

Contemplate

Collaborate

Outcomes

(June, July, August)

(September)

(October)

(November)

Technical Team 6/19
Union Rep Meeting (July TBD)
Recruit Staff for Focus
Groups
Develop Strawman
Content & Storyboards

Content Review
Workshops (x3)
(August)

Update Toolkit

Finalize Content
Video Production

Broad Awareness

Issues &
Opportunities
Workshop

Operations:
Contemplate
Enablers:
Contemplate

Final Report 11/30

Develop Issues & Opportunities Report
Draft Report 11/15
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1. Executive Summary - Draft Engagement Plan – Next Steps

Following the approval of the proposed engagement plan, our next steps include:
1

Incorporate Steering Committee input and feedback on the
Engagement Plan
2

3

4

Budget check point to determine budget for Engagement Toolkit
& Engagement
Begin building the engagement toolkit materials, including
contacting the necessary vendors as needed (e.g. video
production)
Schedule initial material review (updated engagement
approach, storyboards, early drafts, etc.) with Superintendents,
the Technical Team and the Steering Committee
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2. Introduction

With the advent of connected and autonomous vehicle (CAV) technologies, the City of
Vancouver will be conducting a multi-year capacity building initiative, led by the City’s
Advanced Connectivity and Automation in Transportation Systems (ACATS) team. Together, the
ACATS team will be working with internal staff from the Police Department, Fire & Rescue
Services, Engineering Services and Park Board.
The objective of the ACATS Project is:
Professional
Development
Support the professional
development of public
sector personnel to
develop skills and
understanding of
connected and
autonomous vehicles and
related technologies

Awareness

Materials and Tools

Plan and Prepare

Increase awareness of the
potential risks
surrounding CAV
deployment and develop
mitigation strategies to
address these concerns

Develop materials and
tools that can guide City
of Vancouver's work and
support Canadian cities
to proactively prepare for
CAVs in their own
communities

Plan and prepare for CAV
trials and deployment
through the development
of a CAV testing strategy
for future
implementation.

In April 2019, the City of Vancouver engaged Cascadia Partners and Berlineaton (the
Consulting Team) to help support this initiative to prepare for an emerging future where
vehicles will be automated, connected, electric, and shared – a future that will bring material
changes and disruption to how a city performs operations, planning, and long-range design.
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3. Approach

The primary goal of Phase 1 of the ACATS Project is to develop a Engagement Plan that details
how to engage with city staff, at all levels, to get their input about how they think
autonomous vehicles and associated connected technologies might help them be even more
successful in their daily work.
Stakeholders are more
willing to accept change
when they are part of
defining the problem and
designing the change.

Diversity in
thinking results
in better
solutions.

Engagement
creates
confidence and
understanding.

During this Phase, we used Focus Groups, Interviews, and an online Survey to gather input on
how to best engage with each impacted City of Vancouver Department.
The teams driving this Project, and referenced in the graphic, are as follows. The governance
structure for this Project, is presented on page 15.
 Project Management Team (PMT) – The role of the PMT is to plan and schedule tasks,
oversee day-to-day execution, and monitor progress until they bring the project to a close.
 Steering Committee (SC) – The role of the SC is to provide support, guidance and
oversight of the project progress.
 Technical Team (TT) – The role of the TT is to advise the PMT and SC on how to best
engage with staff in their respective departments.
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3. Approach – High Level Phase 1 Plan

The project team hosted several focus groups and a many interviews to begin developing our
engagement plan. The following activities are complete or underway:
Stakeholder
Identification
Step 1
Identification
of Key City
Departments
and Branches

Stakeholder Analysis

Step 2

Step 3

Identification of
Department
Representatives

Data Gathering

Stakeholder Identification
Late April 2019
•

•

Project Kick-off Meeting with
PMT to identify internal
stakeholder groups and
departments that are going to
be most affected by CAVs.
PMT Meeting to build list of
department representatives,
discuss engagement
expectations and best
practices.

Engagement Strategy
Step 5

Step 4
Data Analysis and
Theming

Stakeholder
Mapping and
Prioritization

Step 6
Development of
Draft
Engagement
Plan

Stakeholder Analysis
Early May – Mid May 2019
•

•

•

3 Focus Groups: PMT, SC, and
TT Focus Groups to discuss
engagement expectations and
best practices.
21 Interviews: 30-minute
telephone interviews with
representatives of impacted
City Departments and Branches
to gather information
regarding department
knowledge, interest, influence
and impact.
Survey: Online survey of SC
and PMT to gather information
regarding knowledge, interest,
influence and impact (using
same questions as interviews).

•
•

Analysis of findings from Focus
Groups, Interviews, and Survey
to identify key themes.
Stakeholder mapping and
prioritization of groups based
on their influence on Project
success and the impact the
Project will have on them.

Step 7
Feedback from
and Validation
with Technical
Team and Steering
Committee

Engagement Strategy
Late May – Early June 2019
•

•

Consolidation of findings into
a Draft Engagement Plan
comprised of high-level
recommendations for each
stakeholder group.
Work with the Technical Team
and Steering Committee to
further flesh out details of the
Engagement Plan.

Outputs from Phase 1 include:
•
A high-level engagement plan.
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3. Approach – Phase 1 Details
#

Activity

Time & Date

Location / Platform

Attendees /
Interviewees

Project Kick-Off
1

ACATS Kick-Off Meeting

April

18th,

3:00pm-4:00pm

ENG – 507 WB – RM 307

ACATS PMT
Cascadia
Berlineaton

ENG - 450 SW Marine Drive RM 11.48

ACATS PMT
Cascadia
Berlineaton

ENG - 507 WB - RM 716

Steering Committee
ACATS PMT
Cascadia
Berlineaton

ENG - 507 WB - RM 602

ACATS Technical Team
ACATS PMT
Cascadia
Berlineaton

Teleconference

21 Interviewees from 8
departments. Refer to
Appendix 1 for
Interviewee List.

Online Survey

Distributed to 8 PMT and
SC members
Received 2 Responses

Focus Groups
2

PMT Focus Group

3

Steering Committee Focus
Group

4

Technical Team Focus Group

April 23rd, 2:00pm-4:30pm

May 6th, 9:30am-10:00am

May 10th, 1:00pm-2:30pm

Interviews

5

Interviews with Department
Representatives

May 2nd – May 24th

Survey
6

Survey Distributed to PMT
and Steering Committee

Open from May 7th – May
13th
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3.1 Approach - Detailed Focus Group Schedule

PMT Kick-off
Meeting
APR

18

PMT Focus
Group
APR

23

PMT - CS1
Cascadia Partners - JF, CS2

Berlineaton - RE, AW

PMT - CS1, JC, ED, KH, BK
Cascadia Partners - JF, CS2

Berlineaton - RE, AW
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3.1 Approach - Detailed Focus Group Schedule

Steering
Committee
Focus Group
Session

Steering Committee - ME, LL, CN
Project Sponsor - DB
PMT - CS1

MAY

6

Cascadia Partners - JF
Berlineaton - RE
Others - KB, LW
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3.1 Approach - Detailed Focus Group Schedule

Technical
Team Focus
Group

APR

10

Technical Team - RR, CG, DD, DE, LK, RW, RC,
MH, RW, KL, DL, CF, JR

PMT - CS1, KH, ED, JC
Cascadia Partners - JF, CS2
Berlineaton - RE

38

ACATS Engagement Plan
3.1 Approach - Detailed Interview Schedule

MAY

Thursday

2

Detailed Interview Schedule

#

Time

Name

Email & Phone Number

Department

Title

Interviewers

1

9:00am –
9:30am

Redacted

Redacted

2

10:00am –
10:30am

Redacted

Redacted

Real Estate &
Facility
Management
Technology
Services

Project Manager –
Facilities Planning

RE
TM

Program Manager –
Enterprise Data &
Analytics

RE
TM

3

11:30am –
12:00pm

Redacted

Fire & Rescue
Services

Redacted

Assistant Chief

TM

4

1:30pm –
2:00pm

Redacted

Redacted

Parks Board

Fleet Supervisor

RE
TM

5

2:15pm –
2:45pm

Redacted

Redacted

Engineering
Services

Manager – Traffic,
Electrical Operations
& Design Branch

RE
TM
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3.1 Approach - Detailed Interview Schedule

MAY

Friday

3

Detailed Interview Schedule

#

Time

Name

Email & Phone Number

Department

Title

Interviewers

6

9:00am –
9:30am

Redacted

Redacted

Driver Services

Manager – Policy &
Development

RE
TM

7

9:45am –
10:15am

Redacted

Redacted

Capital Planning

Capital Program
Analyst

TM

8

10:30am –
11:00am

Redacted

Engineering
Services Street Operations

Manager

RE
TM

9

11:15am –
11:45am

Redacted

Engineering
Services Traffic & Data
Management

Transportation
Engineer

RE
TM

Redacted

Engineering
Services Solid Waste
Program
Management

Manager

TM

Redacted

Engineering
Services – Parking
Operations &
Enforcement

Branch Manager

TM

Redacted

Engineering
Services Sanitation
Services

10

11

12

1:00pm –
1:30pm

1:45pm –
2:15pm

2:30pm –
3:00pm

Redacted

Redacted

Redacted

Redacted

Redacted

TM
Manager

Cancelled
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3.1 Approach - Detailed Interview Schedule

MAY

Tuesday

7

Detailed Interview Schedule

#

Time

Name

Email & Phone Number

Department

Title

Interviewers

13

9:00am –
9:30am

Redacted

Redacted

Technology
Services

Enterprise Architect

TM

14

9:45am –
10:15am

Redacted

Engineering
Services –
Waterworks
Operations

Manager

TM

Redacted

Redacted

Engineering
Services – Sewer
Operations

Manager

Redacted

Redacted

Driver Services

Manager

Manager & K9 Search
Specialist

15

16

10:30am –
11:00pm

11:15am –
11:45am

Redacted

TM

Cancelled
TM
TM

17

1:00pm –
1:30pm

Redacted

Redacted

Engineering
Services Operations
Support & Safety

18

1:45pm –
2:15pm

Redacted

Redacted

VPD

Fleet Manager

RE
TM

19

2:30pm –
3:00pm

Redacted

Engineering
Services

Business
Administrative
Coordinator

TM

Redacted

Cancelled
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3.1 Approach - Detailed Interview Schedule

MAY

Wednesday

8

Detailed Interview Schedule

#

Time

Name

Email & Phone Number

20

9:00am –
9:30am

Redacted

Redacted

21
21

22

10:30am11:00am
11:15am –
11:45am
3:30pm–
4:00pm

Department
Engineering
Services Transfer &
Landfill
Operations
Engineering
Services

Title

Sr. Business Analyst

TM

Manager
Superintendent

Interviewers
RE
TM

Cancelled

Redacted

Redacted

Redacted

Redacted

VPD

Staff Sgt.

TM

Redacted

Engineering
Services –
Equipment
Services

Manager

TM

Redacted

MAY

Friday
#
24

Time
9:00am –
9:30am

24

Detailed Interview Schedule

Name

Email & Phone Number

Department

Redacted

Redacted

Parks Board

Title
Manager – Urban
Forestry

Interviewer
TM
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3. Approach – Project Governance Structure

Names Redacted

12

4. Findings
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4.1 Focus Groups

As part of Phase 1, we conducted 3 Focus Groups of varying length with the Project
Management Team, Steering Committee, and Technical Team.
During the Focus Groups, participants were asked to discuss their vision for CAVs at the City
of Vancouver as well as engagement expectations and best practices. The Focus Group
conversations centred around 4 key questions:





What
What
What
What

are the potential benefits of CAVs at the City of Vancouver?
will be the challenges?
works best when engaging with City staff?
does not work?

The general agenda for each Focus Group was as follows:
Opening
remarks

Understand the CAV
vision and levels of
current knowledge

Develop recommended
engagement principles and
approaches for City
Departments

Define success
factors and
possible
measures

Summary of
actions and next
steps and adjourn

On the following pages is a summary, in tabular format, of key themes related to perceived
benefits and challenges of CAVs, as well as what has worked well and what has not worked
well with the roll out of new initiatives in the past at the City of Vancouver.
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4.1 Focus Groups
General Observations:
Please note that the themes were based on conversations and discussions held during the Focus Groups. We
have provided a sense of magnitude of each theme by tallying the number of times a theme was captured
in our Session Notes. Focus Groups did not ask a standard set of questions, rather they were a fluid
dialogue.
Refer to Appendix 2. for the Session Notes from each Focus Group.
The Technical Team, in their Focus Group had a more fulsome opportunity to discuss their vision for the
ACATS Project in particular, and CAVs in general. Their vision was focused on the potential for CAVs to
contribute to the City’s overarching strategic goals. They also envisioned the technology as a “fully
connected system with power generation, transportation, storage, and systems dynamically adjusting to the
environment”. They further emphasised that it could promote “changes that will make life better.”
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4.1 Focus Groups – Benefits of CAVs

Focus group participants indicated optimized efficiency and the potential for CAVs to
contribute to the City’s strategic goals as key benefits. These top 2 themes accounted for
70% of all themes mentioned.
% of total
mentions per
question

Rank

Theme

Times
Mentioned

1

Optimized Traffic & Operational Efficiency: Some commented about the
opportunity to provide better quality for the same price and increasing efficiency
through better connectivity.

4

40%

2

Contribution to Strategic Objectives: Some pointed out how CAVs could help the
city achieve its strategic objectives and make the City “more livable, safe and
vibrant”.

3

30%

3

Equitable Access to Mobility: A few noted the potential to increase access for
elderly and disabled citizens as well as improve access to areas less accessible by
public transport.

1

10%

4

Improved Road Safety: A few mentioned that CAVs could significantly increase
safety for Vancouver’s drivers, cyclists and pedestrians.

1

10%

5

Increased Pedestrian-Oriented Space: A few noted that by introducing
autonomous vehicles, the amount of pedestrian-oriented space could be
increased.

1

10%
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4.1 Focus Groups – Challenges Posed by CAVs

Focus group participants noted that labor relations, technological barriers, public perception,
possible legal implications, and the need for appropriate regulation as challenges posed by
CAVs.
Rank

Theme

Times
Mentioned

% of total
mentions per
question

1

Labor Relations: Some participants noted the potential for fears about job
security and the need to pay attention to bargaining units.

5

42%

2

Technological Barriers: Some participants were doubtful that the technology was
advanced enough to be deployed safely and effectively in complex urban
environments.

2

17%

3

Public Perception: Some noted that there was a lack of trust and buy-in from
citizens when it comes to CAVs as well as a need to provide education to the
general public.

2

17%

4

Legal Implications: Some also commented on the legal risks that come with CAV
technologies, especially regarding cybersecurity, privacy, data ownership and
accountability.

2

17%

5

Regulation: One described the need to create a policy foundation to move the
ACATS Project forward.

1

8%
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4.1 Focus Groups – What Works Well When Leading Change

To lead change successfully, Focus Group participants noted that the City should engage all
organizational levels, clearly explain why the change is happening, and provide data to backup their decisions – these themes accounted for 72% of themes mentioned.
Rank

Theme

Times
Mentioned

% of total
mentions per
question

1

Integrate Horizontally and Vertically: Many noted the need to engage all levels
(from the C-Suite to shop-floor) to create confidence, trust and buy-in.

23

32%

2

Engage Authentically and Outline the ‘Why’ and ‘How’: Many commented that
engagement needs to clearly outline why the City is using CAVs and how it will
change day-to-day operations. Departments should be asked how they want to be
engaged with and what their level of involvement should be.

13

20%

2

Lead with Data, Proof and Transparency: Some pointed out the need to use
hands-on demos and pilots and noted that leadership should be open to hearing
about and acting on any red flags.

13

20%

3

Give People Time to Adapt: Some pointed out that the City should build
understanding and “learn together” as they go, rather than presenting the final
product.

5

8%

4

Ensure Full Resourcing: Some noted that the City should enlist and recruit
frontline staff as well as secure top level resources from early on.

4

6%

5

Ensure Ongoing Engagement from Day One: A few noted that the City should
socialize early, using channels such as City Wire, posters, etc.

3

5%

6

Engage Both Internally and Externally: A few pointed out that external
stakeholders (e.g. citizens, partners, etc.) should be involved in this engagement
process.

2

3%
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4.1 Focus Groups – What Doesn’t Work Well When Leading Change

Many Focus Group participants commented that past change initiatives had failed because
the City had rushed into the project without considering input from important stakeholders.
% of total
mentions per
question

Rank

Theme

Times
Mentioned

1

Rushing into Project Without Engaging Key Stakeholders: Many noted that past
projects had failed because project leadership had not asked stakeholders for
their feedback or had ignore it.

8

57%

2

Ignoring Equity Implications: Some noted that projects are unlikely to attract
the necessary buy-in if they benefit only well-off communities in the City.

3

21%

3

Using Unproven Technology: Some pointed out that technological change could
fail if the City focuses on “flash” over substance.

2

14%

4

Taking a One size Fits All Approach: One commented that the project would
likely not be successful if leadership used the same engagement process for all
departments.

1

7%
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4.2 Interviews

From May 2nd to May 24th, 2019, we conducted 21 telephone interviews with a cross-section of
City of Vancouver staff identified by the Project Management Team as key stakeholders to
speak to about how best to engage with their departments.
The 21 interviewees represented the following City of Vancouver Departments or Branches:

10 x Engineering Services
2 x Vancouver Police Department
2 x Driver Services
2 x Park Board
2 x Technology Services
1 x Fire and Rescue
1 x Real Estate and Facilities Management (REFM)
1 x Capital Planning.
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4.2 Interviews – General Observations
All interviewees were engaged during our conversations and took great interest in CAV technologies
generally, and the ACATS Project, specifically. Everyone identified potential benefits and challenges and
linked the effects to their Departments or Branches, other areas of the City, and the citizens of Vancouver.
When asked about how to engage with staff, interviewees provided pertinent examples from past projects,
and insightful recommendations that form the basis of this Draft Engagement Plan.
We also had the pleasure of speaking with several interviewees who were interested in becoming more
directly involved with the Project; we have forwarded their contact information to the PMT.
As illustrated in the graphics below, interviewees’ self-reported level of knowledge of CAV technologies fell
within a range of 1 to 8. The median level of knowledge was 4, while the average was 4.4. Despite this
wide range, we felt that all interviewees had enough understanding of the technology, and extensive
experience with their own Departments as to offer initial advice on how to best engage with their fellow
staff. When asked about the potential difficulty of implementing CAVs, interviewees assigned an average
value of 6.5 and a median value of 6. The minimum value was 3 while the maximum was 10.

On a scale from 1 to 10, with 10
meaning ‘a lot’, how much do you know
right now about CAVs?

1

4.4

10

On a scale of 1 to 10, with 10 being
difficult and 1 meaning not difficult, how
difficult might it be to implement CAVs
in your department?
1

6.5

10
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4.2 Interviews – Interview Questions

Questions

Each interview responded to the following series of nine questions. In general, each interviewee answered all
questions, although not necessarily in this order.
1. Please tell us about the role you play at the City of Vancouver.
2. On a scale from 1 to 10, with 10 meaning ‘a lot’, how much do you know right now about CAVs?
3. Based on your daily work, how might CAVs help you and others?
4. What might be some of the challenges with implementing CAVs in your department and elsewhere?
5. On a scale of 1 to 10, with 10 being difficult and 1 meaning not difficult, how difficult might it be to
implement CAVs in your department?
6. How easy is it for you, personally, to lead changes in your organization?
7. To be most successful when implementing any changes in your department, what will we need to pay
attention to?
a. What works well?
b. What does not work well?
c. Other comments
8. What advice do you have for us moving forward?
9. What other comments or questions might you have for us?
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4.2 Interviews – Summary of Interview Results

Below we summarize the top themes from the four key interview questions:
Benefits of CAVs:
Respondents identified increased traffic and operational efficiency and improved road safety as the main
benefits, representing 75% of all mentions for this question.

Challenges of CAVs:
Interviewees identified labor relations, technological barriers and public perception as the top challenges,
accounting for 84% of all mentions for this questions.

What Works Well When Leading Change:
When asked what works well when engaging with their department about change initiatives, interviewees
provided the following advice (accounting for 71% of all mentions): lead with data and proof; integrate
horizontally and vertically; engage authentically and outline ‘why’ and ‘how’ and provide opportunities
for ongoing engagement from day one.

What doesn’t work well:
The top theme for this questions was rushing into the project without engaging key stakeholders,
accounting for 76% of all mentions.
On the following 4 pages, we detail the top themes by question across all interviewees.
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4.2 Interviews – Benefits of CAVs
Interviewees indicated improved road safety and optimized efficiency as top CAV benefits, accounting for
75% of mentions. The remaining 24% were split between convenience, inclusiveness and contribution to
strategic objectives.
Times
Mentioned

Share of
Answers

1

Optimized Traffic and Operational Efficiency. Many commented on the
opportunity to automate repetitive tasks (e.g. lawn mowing, assessing fleet in
real-time to minimize downtime, and optimizing driving patterns and fuel
economy).

33

38%

2

Improved Road Safety. Many noted the potential to reduce or even eliminate
human error and provided examples such as connecting emergency and civilian
vehicles to optimize road safety.

32

37%

3

Increased Convenience: Some pointed out that CAVs could make transport for
City staff more convenient by offering shuttling services.

9

12%

4

Equitable Access to Mobility: A few noted that CAV technologies could make
mobility more accessible for the elderly and disabled as well as optimize public
transport, especially for people living in less connected areas.

5

6%

5

Contribution to City of Vancouver’s Strategic Objectives: A few commented
that CAVs could help the City to achieve its strategic objectives, in particular its
Climate Action Plan.

5

6%

Rank

Theme

Key Takeaways
• Focus on safety and efficiency during engagement
• Demonstrate fit with City of Vancouver’s strategic objectives
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4.2 Interviews – Challenges Posed by CAVs

Labor relations, technological barriers and the public’s perception were identified as key
challenges, representing 84% of all mentions
Times
Mentioned

Share of
Answers

1

Labor Relations. Interviewees noted the potential for fears about job security
and resistance from frontline staff, as well as the need to engage and inform
union leadership.

32

30%

2

Technological Barriers: Many had doubts that CAVs are advanced enough to
maneuver the complexity of the City; others noted that Vancouver’s
technological infrastructure (e.g. 5G, fiber optic) was not advanced enough to
host CAVs.

30

28%

3

Public Perception: Many pointed out that there was a lack of understanding,
trust and buy-in from citizen, especially due to safety concerns.

28

26%

4

Need for New Skillsets and Talent: Some interviewees noted that the City would
have to invest in new talent and skillsets to implement CAVs effectively.

8

7%

5

Regulations: A few commented that a lack of regulation regarding CAVs could be
a major barrier for their implementation.

5

5%

Rank

Theme

Key Takeaways
• Involve unions to alleviate job security fears
• Consider necessary investments in training & development, and infrastructure
• Consider engaging the public
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4.2 Interviews – What Works Well When Leading Change

When asked what works well when implementing change initiatives in their Branch or
Department, the 4 top themes for this question, noted below, represent 71% of responses.
Times
Mentioned

Share of
Answers

1

Lead with Data, Proof and Transparency: Many noted that the City would have
to provide demonstrations, pilots and best-case examples to build confidence,
competence and trust.

42

23%

2

Integrate Horizontally and Vertically: Many commented that groups from
different levels of the organizations should be involved. In particular,
interviewees noted that frontline staff should be asked for feedback and involved
in the decision-making process.

32

18%

3

Ensure Authentic Engagement that Outlines the ‘Why’ and ‘How’: Many
pointed out that leadership would have to clearly show frontline staff how CAVs
will help them on a day-to-day basis.

31

17%

4

Ensure Ongoing Engagement from Day One: Many noted that staff should be
engaged as soon as the project is kicked off and should continue to receive
information throughout the process.

23

13%

5

Ensure Full Resourcing.

11

6%

6

Engage Both Internally and Externally.

10

6%

7

Ensure Strategic Alignment and Support from the Top.

10

6%

Rank

Theme

Key Takeaways

•

Use and evidence-based
approach

•
•

Engage broadly
Explain the purpose
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4.2 Interviews – What Doesn’t Work Well When Leading Change

When asked what doesn’t work well when implementing change initiatives, the top theme by
far was rushing into a project without engaging those who would be affected or be involved
in implementation. This theme represents 76% of mentions. Lack of data-driven decision
making and upgrading legacy systems were the other themes mentioned.
Rank

Theme

Times
Mentioned

Share of
Answers

1

Rushing into the Project without Engaging Key Stakeholders: Many noted that
past projects had failed because stat did not have time to adapt, did not have an
opportunity to provide their input or feedback, and were not provided the right
level of preparation or necessary training.

22

76%

2

Not Having Data to Back Up Decisions: A few pointed out that in past projects
had failed because staff were not provided with the necessary data to explain
why the change was occurring – creating a lack of trust and buy-in.

4

14%

3

Upgrading Legacy Systems: A few commented that upgrading old applications is
inherently difficult they are less flexible and people using them may be less open
to change.

3

10%

Key Take-Aways
• Take the time to do it right
• Ask for feedback and integrate it
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4.3 Online Surveys
An online survey, using the same questions as for the interviews, was sent to the Steering Committee and
Project Management Team. In total, 8 people received the survey. It was launched on May 7 th and closed at
5pm on May 13th, 2019.
The purpose of the survey was similar to that of the Focus Groups and Interviews – to obtain more insights
from the PMT and Steering Committee about how to engage with city staff when it comes to leading change
and adopting CAV technologies.
In total, we received 2 responses. The themes were consistent with the ones that emerged from the Focus
Groups and Interviews.
Frontline respondents perceived improved road safety and optimized efficiency as key benefits, while
corporate staff also identified increased convenience as a value driver.
With regards to advice, respondents said that authentic engagement (including face-to-face interactions
and opportunities for input) would be essential for the success of the Project.
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4.4 Key Themes Across Focus Groups, Interviews, and Surveys
On the whole, key themes were consistent across Focus Groups, Interviews and the Survey. The highest
number of mentions was received for the questions “What works well” and “What advice do you have for
us”, accounting for roughly half of all mentions. This provided good directional information about how to
engage with staff when it comes to leading change at the City of Vancouver.
Benefits of CAVs
Optimized efficiency, improved road safety, equitable access to mobility, and CAVs ability to contribute to
the City’s strategic objectives were consistent themes from all respondents. Interview and survey
respondents also pointed to the fact that autonomous vehicles could make transport and travel more
convenient for City staff. Improved road safety was a more relevant theme among Interviewees (38% of
total mentions) than among Focus Group participants (10%).
Challenges of CAVs
Labor relations, technological barriers and public perception were consistently the highest-ranking themes
among Focus Groups attendees and Interviewees. Focus Groups participants also mentioned possible legal
implications while interviewees advised us that a lack of skills at the City could prove to be a challenge.
What Works Well When Leading Change
Drawing upon past experience, Interviewees, Focus Group attendees and Survey respondents agreed that
involving all levels of the organization, leading with data, proof and transparency, and authentic
engagement that clearly articulates why and how the changes will take place will increase the likelihood of
project success.
What Doesn’t Work Well When Leading Change
Again, speaking from past experience, Interviewees and Focus Group participants noted that rushing into
the project without engaging those who would be impacted by the change or need to be involved in
implementing the change does not work well. Interviewees further mentioned that lack of data-driven
decision making has a negative effect on projects, while Focus Group participants pointed out that using a
new technology only because it is “new and flashy” and taking a one-size-fits-all engagement approach
could affect the success of the ACATS Project.
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4.4 Key Themes Across Focus Groups, Interviews, and Surveys
As illustrated in the graphics below, the self-reported level of knowledge of CAV technologies from
interviewees, focus group attendees and survey respondents fell within a range of 1 to 9. The
median level of knowledge was 5, while the average was 4.9. This is slightly higher than the values
for the interviewees alone. When asked about the potential difficulty of implementing CAVs, CoV
stakeholders assigned an average value of 6.3 and a median value of 6. The minimum value was 2
while the maximum was 10.

On a scale from 1 to 10, with 10
meaning ‘a lot’, how much do you know
right now about CAVs?

1

4.9

10

On a scale of 1 to 10, with 10 being
difficult and 1 meaning not difficult, how
difficult might it be to implement CAVs
in your department?
1

6.3

10
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4.4 Key Themes Across Focus Groups, Interviews, and Surveys

Across the Focus Groups, Interviews, and Survey, 7 themes amounted for
approximately half of all mentions – indicating that these stood out in the minds of
respondents:

1.

Leading with Data, Proof and Transparency

2.

Authentic Engagement that Explains the “Why” and “How”

3.

Integrate Horizontally and Vertically

4.

Optimized Operational and Traffic Efficiency

5.

Improved Road Safety

6.

Labor Relations

7.

Technological Barriers.

Note: The top three themes refer to various aspects of Leading Change in the CoV as opposed to other aspects of the
ACATS Project
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5.1 Stakeholder Identification

During their Focus Group on April 23rd, the Project Management Team established a list of 8
stakeholder groups (and 31 representatives). At the Technical Team Focus Group on May 10th,
4 additional departments (and 19 additional representatives) were added to this list of key
stakeholders that the Draft Engagement Plan should focus on. We have not yet had an
opportunity to interview representatives from Cybersecurity, Privacy, Risk Management and
HR.
The graphic on the right provides an overview
of these 12 internal stakeholder groups that
will be the focus of the Draft Engagement Plan
for the ACATS Project.
The List of Stakeholders provided on page 37
identifies the stakeholder groups according to
their size and category (which are described
further on page 38).
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5.1 Stakeholder Identification
Departments

Representatives already connected with

Steering Committee

LL, ME, CN

Project Sponsor

DB

Project Management Team

CS1, JC, ED, BK, KH

Additional
Comments

Extended List
(May 10th)

Initial List (April 23rd)

Operations
Engineering Services

Redacted

Police Department

Redacted

Parks Board

Redacted

Fire and Rescue Services

Redacted

Enablers
Engineering

Redacted

Technology Services

Redacted

Driver Services

Redacted

Capital Planning

Redacted

REFM

Redacted

Risk Management

Redacted

Access to Info & Privacy

Redacted

HR

Redacted

Cybersecurity (part of TS)

Redacted

Legal

Redacted
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5.2 Stakeholder Analysis

In this section, we provide an analysis of the 12 identified stakeholder groups using the
information gathered through the previously-described Focus Groups, Interviews, and Survey.
To ensure confidentiality, the Engagement Plan has been developed based on the following 4
overarching stakeholder groups.

Operations
Departments using
vehicles as part of their
service delivery

Enablers
Various groups enabling
the use of CAVs for
internal and external
users

Front Line
• Staff and supervisors actively using vehicles and performing field work
• Includes VPD, VFRS, Parks, Engineering (e.g. Streets, Sanitation), etc.
Leadership
• Leadership responsible for strategic direction and planning
• Includes Superintendent, Branch Managers, Directors

Services
• Groups responsible for supporting CAVs on a day-to-day basis
• Includes Technology Services, Engineering (e.g. EQS), etc.
Policy
• Groups responsible for setting policies, rules, and frameworks for CAVs
• Includes Human Resources, Risk Management, etc.
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5.2 Stakeholder Analysis – Prioritization Framework

The Stakeholder Prioritization Framework, illustrated below, charts each stakeholder group
based on 2 dimensions:
•

Level of Power (vertical axis): The extent to which this group’s buy-in is needed to move
the ACATS Project forward

•

Level of Impact (horizontal axis): The extent to which CAV technologies will impact this
group’s operations.
Using these dimensions, stakeholders can be
categorised into one of four stakeholder types:
•

Key Players: Stakeholders whose buy-in
is essential to move the ACATS project
forward and who will be particularly
impacted by CAVs.

•

Partners: Stakeholders who hold
extensive power over project success
and whose day-to-day operations will
not be significantly impacted by CAVs.

•

Advisers: Stakeholders who have little
influence over project success but
whose work will be significantly
impacted by the new technology.

•

Information Receivers: Stakeholders
with little influence and who will not be
impacted by CAVs.
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5.2 Stakeholder Analysis – Prioritization Framework

Based on our interviews to date, the following results can be seen for the 4 stakeholder
groups. In future project phases, as we develop engagement materials with stakeholders, we
will continue to collect information, and these results may change.

Operations:
Leadership
Operations:
Front Line
Services
Policy
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5.2 Stakeholder Analysis – Prioritization Framework

The following Engagement Strategy Framework then assigns an engagement strategy to
each stakeholder category and identifies potential methods of engagement:
Stakeholder
Category

Engagement
Strategies

Description

Methods of Engagement

Collaborate &
Empower

This strategy involves partnering with departments to
develop mutually agreed solutions and joint plan of action
and to delegate decision-making in the hands of
departments on particular issues; this allows departments
to actively contribute to achievement of outcomes

• Multi-Stakeholder
Initiatives
• Joint Projects
• Reference Groups
• Invitation of stakeholders
into governance
structure

Involve

For this strategy, the project management team works
directly with stakeholders throughout the process to ensure
that issues and concerns are understood and considered.
There is two-way or multi-way communication where
learning takes place on both sides

• Participatory decisionmaking processes
• Workshops
• Advisory panels
• Multi-stakeholder forums

Key Players

Partners

Consult

This strategy allows to gain information and feedback from
stakeholders to inform decisions made internally. There is
limited two-way communication.

Advisers

Inform
Information
Receivers

This strategy involves informing and/or educating
stakeholders through in one-way communication without a
direct invitation to respond. Possible Methods

•
•
•
•
•

Surveys
Interviews
Focus Groups
Workshops
Online feedback and
discussion

• Fact Sheets, brochures
and websites (including
intranets)
• Speeches and
presentations

Adapted from
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5.2 Stakeholder Analysis – Operations: Front Line

Front Line operations are primarily staff and supervisors actively using vehicles and
performing field work; they would be the primary internal users of CAVs. Through our
engagement, it was identified that they are a core stakeholder group to engage, and their
primary interests in CAVs and engaging in advancing CAVs in the City are:
Stakeholder
Group

Staff to
Engage

Engineering
Services
• Zero Waste
• Street
Operations
• Water & Sewer
• Parking

Zero Waste
• ~100 staff
Street Operations
• ~540 staff
Water & Sewer
• ~130 staff

Vancouver Police
Department
• Operations

Front-line Staff
• ~200 Officers (of
1,300)

Parks Board
• Urban Forestry
• Operations
• Park
Maintenance

Front-line Staff
• ~600 full-time
staff

Fire and Rescue
Services

Front-line Staff
• ~150 Responders

Interests
• Gaining clear
understanding of
why CAVs are
being
implemented
• Gaining clear
understanding of
how CAVs are
going to affect
their day-to-day
operations
• Gaining
confidence in
how CAVs work
through
demonstrations
etc.
• Assurance that
CAVs won’t
affect job
security
• Being involved in
the decision
making process

Impact
(H, M, L)

Power
(H, M, L)

Priority /
Ranking

High:
• Staff actively
using vehicles
and performing
field work would
be the primary
internal users of
CAVs
• Psychological
impact of
autonomous
equipment giving
rise to fears
about job safety

High:
• Interviewees
noted that past
projects had
failed because of
lack of frontline
buy-in
• Frontline needs
to feel confident
about and trust
CAV technology
• Their level of
buy-in will
determine
success of CAVs
at the City of
Vancouver

Key Players:
buy-in is essential
to move the ACATS
project forward as
they will be
particularly
impacted by CAVs
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5.2 Stakeholder Analysis – Operations: Leadership

Leadership staff including Superintendents, Branch Managers and Directors, supporting Front
Line workers with key policy decisions and strategic direction. In support of their own
department goals, and with the participation of front-line staff, they will shape the future use
of CAVs by City staff.
Stakeholder
Group

Staff to
Engage

Engineering
Services
• Zero Waste
• Street
Operations
• Water & Sewer

Zero Waste
• ~6 Superintendents
Street Operations
• ~3 Superintendents
Water & Sewer
• ~2 Superintendents

Vancouver Police
Department
• Operations

Leadership
• 3 Deputy Chiefs
• ~5 Superintendents

Parks Board
• Urban Forestry
• Operations
• Park
Maintenance

Fire and Rescue
Services

Leadership
• ~2 Directors
• ~6 Managers

Leadership
• 4 Deputy Chiefs
• 15 Assistant Chiefs

Interests
• Gaining clear
understanding of
how CAVs are
going to affect
their staff’s dayto-day operations
• Ensuring staff’s
buy-in
• Gaining clarity
on how CAVs can
support
department’s/br
anch’s strategic
goals
• Ensure
departments
receive
necessary
investments in
training and
development
• Being involved in
the decision
making process

Impact
(H, M, L)

Power
(H, M, L)

Priority /
Ranking

Medium:
• Main impact
involves
managing staff
when adjusting
to CAVs
• Dealing with
expectations
from city
leadership

High
• Directly
influence their
departments
decision-making
process and
thinking
• Have ability to
influence their
staff’s attitude
towards CAVs
• Can act as
cheerleaders

Partners:
hold extensive
power over project
success and whose
day-to-day
operations will not
be significantly
impacted by CAVs.
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5.2 Stakeholder Analysis – Enablers: Services

Core shared-services responsible for day-to-day support of systems and technology deployed
across the City. In support of their own department goals, and with the participation of
Operations and Policy, they will shape the foundation for CAVs in the City.
Stakeholder
Group

Staff to
Engage

Engineering
Services
• Equipment
Services
• Green
Operations
• Projects
• Utilities
Planning
• Public Space &
Street Use

Equipment Services:
• ~8 Superintendents
• ~2 Equipment
Managers

Technology
Services
• Data, Analytics
& Strategic
Programs
• Client Services

Technology Services
• ~5 Directors
Cybersecurity Group
• ~10 Staff
Infrastructure Group
• ~10 Staff

Driver Services
• Driver Training
• Driver Services
Committee

Driver Services
• ~20 Staff
Driver Training
• ~5 Staff

Interests
• Ensure
departments
receive
necessary
investments in
training and
development
• Ensure they have
support form the
top
• Ensure
departments
receive the
necessary
investments in
infrastructure to
future-proof city
for CAVs
• Using the right
tools to build
concept and
capabilities

Impact
(H, M, L)

Power
(H, M, L)

Priority /
Ranking

Medium
• Need to adjust to
new technology
requirements
• Need to take on
new roles &
responsibilities
• Need to develop
new policies for
CAV accidents
• Training
materials
required for CAV
drivers

Medium to High
• Their support
lays foundation
for functioning
CAV environment

Partners:
hold extensive
power over project
success and whose
day-to-day
operations will not
be significantly
impacted by CAVs.
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5.2 Stakeholder Analysis – Enablers: Policy

Groups responsible for setting the policies, rules and frameworks for the use of CAV
technology by the City and the public. Aligned to the needs of Operations and the work of
Enablers, they will develop Policy for internal and public use.
Stakeholder
Group

Staff to
Engage

Human Resources
• HR Business
Partnerships
• Labour Relations
• Organizational
Safety
• Organizational
Health

• ~2 Directors
• ~4 Managers
• ~4 Staff

Risk Management
• Corporate
Compliance

• ~2 Directors
• ~28 Staff

Privacy

• 1 Manager

Interests

Impact
(H, M, L)

Power
(H, M, L)

Priority /
Ranking

• TBD

• TBD

• TBD

TBD
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5.3 Engagement Plan – Proposed Methodology

From various departments and levels of staff we had two key lessons learned / findings:
1. Too often solutions are presented and not collaboratively built
2. There is a tendency to rush into projects without engaging those who would be most
impacted
Based on this input and experience, the Project Management Team, during their Focus Group,
suggested the use of an Engagement Strategy Framework comprised of 4 key steps. An
adapted version of these steps is described on the following page.
Having worked with the Steering Committee on June 4th and with further interaction with
more representatives from each of the impacted Departments identified, we will develop
similar and more specific engagement strategies by Department.
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5.3 Engagement Plan – Proposed Methodology

The project will slowly build exposure to a greater number of City staff, first leveraging
consultants to build materials and engagement skillsets with leadership and department
champions. After this, the City will continue with staff-led engagement with the broader staff
group.
1
Awareness Building

•
•

2

Contemplate the
Future State

3
Collaborate

•

Provide staff an authentic on-the-job opportunity to talk openly
about and think about how the technology could impact their work
and improve outcomes.

•

Collaboratively develop future state opportunities and issues in
cross-functional, cross-departmental and multi-role workshops
Open channels of communication for staff to share ideas in their
preferred way.

•

4
Outcomes

For all staff to collaborate on future state visioning, they first need
to be at a common level of understanding and awareness
Instead of leading with solutions, benefits or future state
recommendations, lead with what is possible, and give everyone
time to explore ideas.

•
•

Document and share the opportunities and issues for the City with
participants
Empower all levels of staff to share the outcomes with their peers.
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5.3 Engagement Plan – Operations: Front Line

Staff and supervisors actively using vehicles and performing field work would be the primary
internal users of CAVs.
1

Awareness

2

Contemplate

3

Collaborate

4

Outcomes

Key Messages
/
Key Questions

• “Here is what we know
about CAVs and what
don’t yet know”
• “Here is information
about how CAVs are
being addressed in
other similar
jurisdictions”
• “Here is information
about how CAVs are
being used in
departments similar to
yours”
• “What questions do
you have for us about
CAVs?”

Risks

• Resistance due to inability to address the key challenges identified during the initial stakeholder interviews:
• Clearly communicate how CAVs can make frontline staffs’ work more efficient, safe and convenient
• Alleviate concerns about job security
• Include union representatives

• “Based on what you
know now, how might
CAVs help you and
others in your
department?”
• “What concerns do you
have about CAVs?”
• “What are some of the
challenges that you
have with your current
equipment/approaches
?“
• “How could CAVs help
you address these
challenges?”
• “What do we need to
pay attention to as we
move to a world with
CAV?”

• “We want to co-design
our CAV strategy with
you”
• “Your involvement is
critical to the process”
• ‘’We want your input
to ensure this works
for you and your
colleagues”

• “Together, we
developed this
strategy to move
forward”
• “What other feedback
do you have for us?”
• “What else should we
pay attention to?”
• “How should we
monitor and report on
progress, and course
correct along the
way?”
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5.3 Engagement Plan – Operations: Front Line

Staff and supervisors actively using vehicles and performing field work would be the primary
internal users of CAVs.
1

Awareness

2

Contemplate

3

Collaborate

4

Outcomes

Tactics

• Build a common level
of understanding &
awareness using simple
terms, existing
communication &
meeting channels
• Crew talks
• Brief Video Clips
• Fact sheets /
Brochures

• Provide opportunities
to talk about how CAVs
could impact their
work & improve
outcomes
• Posters
• Newsletters
• Crew talks

• Collaboratively
develop opportunities
& issues
• Facilitated
workshops & focus
groups across
branches
• Online feedback &
discussion

• Document & share
opportunities & issues
• Report out
presentations &
feedback sessions
• Online feedback &
discussion

Key Actions

• 3 Video clips (What are
CAVs, What are Other
Cities Doing, How Can I
Help Shape Our
Future)
• Provide access to all
staff to videos
• Associated hand-outs
with videos
• Facilitation Guide
• Online submission to
collect additional
information

• 3 to 5 posters to
encourage thought and
conversation while
working for 1 month
• Facilitation Guide
• Online submission to
collect additional
information

• Focused workshop with
Front Line focused
cohort
• 1 full-day workshop,
including Front Line
focused cohort,
leadership, and
Enablers (Service and
Policy)
• Facilitation Guide
• Online submission to
collect additional
information

• Staff-led engagement
sessions, to present
issues and
opportunities findings
and collect feedback
• Online submission to
collect additional
information

These materials need to be developed through engagement and input from
operational Front Line staff and may change significantly as a result.
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5.3 Engagement Plan – Operations: Leadership

Leadership staff including Superintendents, Branch Managers and Directors, supporting Front
Line workers with key policy decisions and strategic direction.
1

Awareness

2

Contemplate

3

Collaborate

4

Outcomes

Key Messages
/
Key Questions

• “Here is what we know
about CAVs and what
don’t yet know”
• “Here is information
about how CAVs are
being addressed in
other similar
jurisdictions”
• “What support do you
need to create
understanding and
awareness among your
staff”
• “What questions do
you have for us about
CAVs?”

Risks

• Resistance due to inability to address key frontline staff challenges identified during the initial stakeholder
interviews as well as inability to address leadership concerns:
• Consider necessary investments in training and development
• Improve necessary infrastructure
• Consider alignment with and achievement of City of Vancouver strategic objectives

• “Based on what you
know now, how might
CAVs help you and
your staff?”
• “How could CAVs help
your department
achieve its strategic
goals?”
• “What challenges does
your team currently
face?”
• “How could CAVs help
you address these
challenges?”
• “What works well
when engaging your
staff?”
• “What do we need to
pay attention to as we
move to a world with
CAV?“

• “We want to co-design
our CAV strategy with
you and your staff”
• “Your involvement is
critical to the process”
• ‘’We want your input
to ensure this works
for you and your staff”

• “Together, we
developed this
strategy to move
forward”
• “What other feedback
do you and your team
have for us?”
• “What else should we
pay attention to?”
• “How can we best
share this
information?”
• “How should we
monitor and report on
progress, and course
correct along the
way?”
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5.3 Engagement Plan – Operations: Leadership

Leadership staff including Superintendents, Branch Managers and Directors, supporting Front
Line workers with key policy decisions and strategic direction.
1

Awareness

2

Contemplate

3

Collaborate

4

Outcomes

Tactics

• Build a common level
of understanding &
awareness using simple
terms, existing
communication &
meeting channels
• Lunch & Learns
• Brief Video Clips
• Fact sheets /
Brochures

• Provide opportunities
to talk about how CAVs
could impact their
work & improve
outcomes
• E-mail campaign

• Collaboratively
develop opportunities
& issues
• Facilitated
workshop across
branches)
• Online feedback &
discussion

• Document & share
opportunities & issues
• Report out
presentations &
feedback sessions
• Online feedback &
discussion

Key Actions

• 3 Video clips (What are
CAVs, What are Other
Cities Doing, How Can I
Help Shape Our
Future)
• Provide access to all
staff to videos
• Associated hand-outs
with videos
• Facilitation Guide
• Online submission to
collect additional
information

• Weekly e-mails for 1
month to remind
leadership to think
about ideas for CAV
applications
• Facilitation Guide
• 4 unique messages

• 1 full-day workshop,
including Front Line
staff who are
interested in
participating, and
Enablers (Service and
Policy)
• Facilitation Guide
• Online submission to
collect additional
information

• Executive summary of
issues and
opportunities for
presentation to City
Leadership
• Facilitation Guide
• Online submission to
collect additional
information
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5.3 Engagement Plan – Enablers: Services

Core shared-services responsible for day-to-day support of systems and technology deployed
across the City.
1

Awareness

2

Contemplate

3

Collaborate

4

Outcomes

Key Messages
/
Key Questions

• “Here is what we know
about CAVs and what
don’t yet know”
• “Here is information
about how CAVs are
being addressed in
other similar
jurisdictions”
• “Here is information
about how CAVs are
being used in
departments similar to
yours”
• “What questions do
you have for us about
CAVs?”

Risks

• Resistance due to inability to address key frontline staff challenges identified during the initial stakeholder
interviews as well as inability to address services-related concerns:
• Consider necessary investments in training and development
• Improve necessary infrastructure
• Ensure support from the highest levels of leadership

• “How are internal
users going to use
CAVs?”
• How are external users
going to use CAVs?”
• “What do I need to do
to support the
adoption and use of
CAVs?”
• “What are the City’s
and my department’s
responsibilities
regarding CAVs?”
• “Are my assets ready
for CAVs?”
• “Are my staff ready
for CAVs?”

• “We want to co-design
our CAV strategy with
you and your team
and those you
support”
• “Your involvement is
critical to the process”
• ‘’We want your input
to ensure this works
for you and your team
and those you
support”

• “Together, we
developed this
strategy to move
forward”
• “What other feedback
do you and your team
have for us?”
• “What else should we
pay attention to?”
• “How can we best
share this
information?”
• “How should we
monitor and report on
progress, and course
correct along the
way?”
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5.3 Engagement Plan – Enablers: Services

Core shared-services responsible for day-to-day support of systems and technology deployed
across the City.
1

Awareness

2

Contemplate

3

Collaborate

4

Outcomes

Tactics

• Build a common level
of understanding &
awareness using simple
terms, existing
communication &
meeting channels
• Lunch & Learns
• Brief Video Clips
• Fact sheets /
Brochures

• Provide opportunities
to talk about how CAVs
could impact their
work
• E-mail campaign

• Collaboratively
develop opportunities
& issues
• Facilitated
workshops & focus
groups across
departments or
branches
• Online feedback &
discussion

• Document & share
opportunities & issues
• Report out
presentations &
feedback sessions
• Online feedback &
discussion

Key Actions

• 3 Video clips (What are
CAVs, What are Other
Cities Doing, How Can I
Help Shape Our
Future)
• Provide access to all
staff to videos
• Associated hand-outs
with videos
• Facilitation Guide
• Online submission to
collect additional
information

• Weekly e-mails for 1
month to remind
service providers to
think about impact of
CAVs
• Facilitation Guide
• 4 unique messages

• 1 full-day workshop,
including Operations
(Front Line and
Leadership) and
Enablers (Service and
Policy)
• Facilitation Guide
• Online submission to
collect additional
information

• Executive summary of
issues and
opportunities for
presentation to City
Leadership
• Facilitation Guide
• Online submission to
collect additional
information
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5.3 Engagement Plan – Enablers: Policy

Groups responsible for setting the policies, rules and frameworks for the use of CAV
technology by the City and the public.
1

Awareness

2

Contemplate

• Based on what you
know now about CAVs,
what policies do we
need to consider the
well-being of our city
and staff?”
• How do you think
could CAVs help us
achieve our
overarching strategic
goals?”
• “What do we need to
pay attention to as we
move to a world with
CAVs?”

3

Collaborate

• “We want to co-design
our CAV strategy with
you and your team,
especially in light of
your policy
development lens”
• “Your involvement is
critical to the process”
• ‘’We want your input
to ensure this works
for you, your team,
city staff, and the
citizens of Vancouver”

4

Outcomes

Key Messages
/
Key Questions

• “Here is what we know
about CAVs and what
don’t yet know”
• “Here is information
about how CAVs are
being addressed in
other similar
jurisdictions”
• “Here is information
about how CAVs are
being used in
departments similar to
yours”
• “This is how CAVs
could affect our city’s
staff”
• “Here is how CAVs
could affect the
citizens of Vancouver”
• “What questions do
you have for us about
CAVs?”

• “Together, we
developed this
strategy to move
forward”
• “What other feedback
do you and your team
have for us?”
• “What else should we
pay attention to?”
• “How can we best
share this strategy?”
• “How should we
monitor and report on
progress, and course
correct along the
way?”

Risks

• Lack of policy leadership & staff engagement due to inability to address key frontline staff challenges identified
during the initial stakeholder interviews as well as inability to address policy staff concerns:
• Ensure our staff and citizen’s safety and well-being
• Ensure support from the highest levels of leadership
• Consider alignment with and achievement of City of Vancouver strategic objectives
• Consider how to engage the public
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5.3 Engagement Plan – Enablers: Policy

Groups responsible for setting the policies, rules and frameworks for the use of CAV
technology by the City and the public.
1

Awareness

2

Contemplate

3

Collaborate

4

Outcomes

Tactics

• Build a common level
of understanding &
awareness using simple
terms, existing
communication &
meeting channels
• Lunch & Learns
• Brief Video Clips
• Fact sheets /
Brochures

• Provide opportunities
to talk about how CAVs
could impact their
work
• E-mail campaign

• Collaboratively
develop opportunities
& issues
• Facilitated
workshops & focus
groups across
departments or
branches
• Online feedback &
discussion

• Document & share
opportunities & issues
• Report out
presentations &
feedback sessions
• Online feedback &
discussion

Key Actions

• 3 Video clips (What are
CAVs, What are Other
Cities Doing, How Can I
Help Shape Our
Future)
• Provide access to all
staff to videos
• Associated hand-outs
with videos
• Facilitation Guide
• Online submission to
collect additional
information

• Weekly e-mails for 1
month to remind policy
planners to think about
impact of CAVs
• 4 unique messages
• Facilitation Guide

• 1 full-day workshop,
including Operations
(Front Line and
Leadership) and
Enablers (Service and
Policy)
• Facilitation Guide
• Online submission to
collect additional
information

• Executive summary of
issues and
opportunities for
presentation to City
Leadership
• Facilitation Guide
• Online submission to
collect additional
information
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5.3 Engagement Plan - Potential Engagement Session Methodologies

+

Across the identified groups there will be several potential approaches to engaging frontline
staff. These will vary by group and will be identified during early engagement of their
leaders. These options include (but are not limited to):
1. Focus Groups / Workshops: A small subset of staff participate in a deep-dive,
immersive workshop to learn about and discuss CAVs. These can be
department-specific or cross-department.

Involvement

2. Regularly Scheduled Training: Department-specific knowledge surrounding
CAVs and potentially how they impact their daily jobs (fire or police
responding to an autonomous vehicle accident).
3. Lunch and Learns: Staff who are interested can attend a lunch time event
where they can learn more about CAVs.
4. Quarterly Updates: These sessions would be used to disseminate information
about CAVs and the project overall to attendees.
5. Annual General Meetings: Generally a broader audience, these sessions
would be used to disseminate information about CAVs and the project overall
to attendees.

-

6. Tailgates*: Meeting staff at their jobsites to introduce the project and invite
participation from all those who are interested.
7. Crew Talks*: Meet staff to introduce the project and invite participation from
all those who are interested.
*Non-preferred methods of engagement with frontline.
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5.3 Engagement Plan – Proposed Engagement Approach

The graphic below summarizes our proposed engagement approach and timeline aligned with
the Engagement Strategy outlined in the previous slides.
Awareness

Contemplate

Collaborate

Outcomes

(June, July, August)

(September)

(October)

(November)

Technical Team 6/19
Union Rep Meeting (July TBD)
Recruit Staff for Focus
Groups
Develop Strawman
Content & Storyboards

Content Review
Workshops (x3)
(August)

Update Toolkit

Finalize Content
Video Production

Broad Awareness

Issues &
Opportunities
Workshop

Operations:
Contemplate
Enablers:
Contemplate

Final Report 11/30

Develop Issues & Opportunities Report
Draft Report 11/15
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5.3 Engagement Plan - Toolkit Development Activities

The following key activities detail our engagement toolkit development approach:
Technical Team Meeting: Review the updated & revised approach from Steering Committee, request
feedback and direction on toolkit content and request nominations for participation in the July workshop.
Recruit Staff: Technical team recruits 2 – 3 staff participants from every identified department to
participate in one toolkit development workshop at the end of July.
Develop Early Toolkit Materials: The consultant team develops draft, high-level materials to review and
improve the approach and messaging with workshop participants.
Content Review Workshops (x3): Working closely with those participants from each group, we will adjust
our approach, content and messaging for better engagement. Each participant would attend 1 workshop.
Update Toolkit: The consultant team will then develop and finalize any materials for use in the
engagement toolkit.
Video Production: Outsourcing to an external party, the finalized storyboards will be leveraged for video
production.
Contemplate: Leveraging the engagement toolkit, the City can engage staff participants during the
contemplate phase.
Broad Awareness: Once the videos are ready, we will encourage the nominated staff participants to
spread awareness through their groups and collect through online submission.
Issues and Opportunities Workshop: We will bring all our nominated staff participants together for a
half-day workshop to discuss the future state of CAVs in the City, focusing on Issues and Opportunities.
Issues and Opportunities Report: Following the workshop, the Issues and Opportunities report will be
reviewed with the Project Team, Technical Team and Steering Committee for updates.
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5.3 Engagement Plan – Proposed Engagement Approach

Following the “Collaborate” phase of the engagement plan, the team will report on previously
identified KPIs, including:
KPI

Description

1

Number of meetings with key units (Police, Fire & Rescue, etc.)

2

Number of attendance for each key unit meeting

3

Number of CAV training sessions given

4

Number staff trained

5

Number research conducted (if available, how and to whom this
research has been disseminated)

6

Number of issues and opportunities identified with new transportation
technologies

7

Number urban CAV training toolkit material distributed and related
coverage

Target
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1. Leadership
Questions
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Email Campaign

Email OL1: Operations Leadership Question – Strategic Goals

Planning for Future Vehicle Technology

The City is embarking on multi-year capacity building initiative to develop preparedness for connected and automated
vehicle technologies

“This could
decrease our
response times
after storms.”

How can future vehicles help us reach
our strategic goals?
Talk about it with your colleagues today.
Drop an idea in the lunchroom comment
box or submit ideas online.

Tinyurl.com/FVTVan

Email Campaign

Email OL2: Operations Leadership Question – Career Opportunities

Planning for Future Vehicle Technology
The City is embarking on multi-year capacity building initiative to develop preparedness for connected and automated
vehicle technologies

“I would want
someone who
can troubleshoot
vehicles on all
shifts.”
What new roles/skillsets will be needed to
support future vehicle technology?
Talk about it with your colleagues today.
Drop an idea in the lunchroom comment
box or submit ideas online.

Tinyurl.com/FVTVan

Email Campaign

Email OL3: Operations Leadership Question – Trigger the Change

Planning for Future Vehicle Technology

The City is embarking on multi-year capacity building initiative to develop preparedness for connected and automated
vehicle technologies

“Some of my fleet is
up for replacement in
two years and I want
the best available
technology.”
What is driving your timeline to adopt new
vehicle technology?
Talk about it with your colleagues today.
Drop an idea in the lunchroom comment
box or submit ideas online.

Tinyurl.com/FVTVan

Email Campaign

Email OL4: Operations Leadership Question – Safety Assurance

Planning for Future Vehicle Technology

The City is embarking on multi-year capacity building initiative to develop preparedness for connected and automated
vehicle technologies

“We need a
hands-on trial
before we
commit to the
technology.”
How do we ensure that future vehicle
technology is safe and effective?
Talk about it with your colleagues today.
Drop an idea in the lunchroom comment
box or submit ideas online.

Tinyurl.com/FVTVan

2. Policy Questions
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Email Campaign

Email PO1: Policy Question – Mobility and Safety

Planning for Future Vehicle Technology

The City is embarking on multi-year capacity building initiative to develop preparedness for connected and automated
vehicle technologies

“We could
automatically
slow vehicles
down to 30
km/hr in school
zones.”
How could future vehicle technology
influence policies?
Talk about it with your colleagues today.
Drop an idea in the lunchroom comment
box or submit ideas online.

Tinyurl.com/FVTVan

Email Campaign

Email PO2: Policy Question – Working with Industry

Planning for Future Vehicle Technology

The City is embarking on multi-year capacity building initiative to develop preparedness for connected and automated
vehicle technologies

“We can form an
industry
working group
to help guide
our decisions.”
How do we align policies with
evolving vehicle technology?
Talk about it with your colleagues today.
Drop an idea in the lunchroom comment
box or submit ideas online.

Tinyurl.com/FVTVan

Email Campaign

Email PO3: Policy Question – Financial Implications

Planning for Future Vehicle Technology

The City is embarking on multi-year capacity building initiative to develop preparedness for connected and automated
vehicle technologies

“New
technology will
require
investments in
infrastructure
that we haven't
allocated.”
How will we pay for new infrastructure
needed to enable future vehicle technology?

Talk about it with your colleagues today.
Drop an idea in the lunchroom comment
box or submit ideas online.

Tinyurl.com/FVTVan

Email Campaign

Email PO4: Policy Question – Privacy Issues

Planning for Future Vehicle Technology

The City is embarking on multi-year capacity building initiative to develop preparedness for connected and automated
vehicle technologies

“Traffic light
data could be
shared with
advanced
vehicles.”
How do we ensure transportation and future
vehicle data is used responsibly?
Talk about it with your colleagues today.
Drop an idea in the lunchroom comment
box or submit ideas online.

Tinyurl.com/FVTVan

3. Service Questions
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Email Campaign

Email SE1: Service Question – Technology Choices

Planning for Future Vehicle Technology

The City is embarking on multi-year capacity building initiative to develop preparedness for connected and automated
vehicle technologies

“I don’t want to
invest in
technology that
no cars use in 5
years.”
How do we make the right choices to support
changing technology on our streets?
Talk about it with your colleagues today.
Drop an idea in the lunchroom comment
box or submit ideas online.

Tinyurl.com/FVTVan

Email Campaign

Email SE2: Service Question – Impacts to Operations

Planning for Future Vehicle Technology
The City is embarking on multi-year capacity building initiative to develop preparedness for connected and automated
vehicle technologies

“My line
painting budget
will need to
increase.”
How will future vehicle technology affect my
operations?
Talk about it with your colleagues today.
Drop an idea in the lunchroom comment
box or submit ideas online.

Tinyurl.com/FVTVan

Email Campaign

Email SE3: Service Question – System Outages

Planning for Future Vehicle Technology

The City is embarking on multi-year capacity building initiative to develop preparedness for connected and automated
vehicle technologies

“Drivers will be
using this
technology
24/7.”
How will we respond to a system outage that
impacts advanced vehicles?
Talk about it with your colleagues today.
Drop an idea in the lunchroom comment
box or submit ideas online.

Tinyurl.com/FVTVan

Email Campaign

Email SE4: Service Question – Paying for New Technology

Planning for Future Vehicle Technology

The City is embarking on multi-year capacity building initiative to develop preparedness for connected and automated
vehicle technologies

“My capital and
operating costs
are going to
keep growing.”
How will we fund the costs of supporting
future vehicle technology on our streets?
Talk about it with your colleagues today.
Drop an idea in the lunchroom comment
box or submit ideas online.

Tinyurl.com/FVTVan

4. Frontline
Questions
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Frontline Poster Campaign

Poster 1: Exploring Internal CAV Concerns
Planning for Future Vehicle Technology

The City is embarking on multi-year capacity building initiative to develop preparedness for Connected and
Autonomous Vehicle (CAV) technologies

“I need more
training to
keep up with
technology.”
What concerns you about using
future vehicle technology?
Talk about it with your colleagues today.
Drop an idea in the lunchroom comment
box or submit ideas online.

Tinyurl.com/FVTVan
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Frontline Poster Campaign

Poster 2: Exploring External CAV Concerns
Planning for Future Vehicle Technology

The City is embarking on multi-year capacity building initiative to develop preparedness for Connected and
Autonomous Vehicle (CAV) technologies

“I need to know a
car won’t hit me
when I’m working
in the street.”
Are you concerned with public use of
future vehicle technology?
Talk about it with your colleagues today.
Drop an idea in the lunchroom comment
box or submit ideas online.

Tinyurl.com/FVTVan
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Frontline Poster Campaign

Poster 3: Exploring General CAV Opportunities
Planning for Future Vehicle Technology

The City is embarking on multi-year capacity building initiative to develop preparedness for Connected and
Autonomous Vehicle (CAV) technologies

“I can review my
notes while I am
traveling
between sites.”
How could future vehicle
technology assist you?
Talk about it with your colleagues today.
Drop an idea in the lunchroom comment
box or submit ideas online.

Tinyurl.com/FVTVan
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Poster 4: Exploring Complex CAV Transformations
Frontline Poster Campaign

Planning for Future Vehicle Technology

The City is embarking on multi-year capacity building initiative to develop preparedness for Connected and
Autonomous Vehicle (CAV) technologies

“My equipment
could be onsite
and ready
waiting for me.”
Given any future vehicle technology,
how would you imagine your workday?
Talk about it with your colleagues today.
Drop an idea in the lunchroom comment
box or submit ideas online.

Tinyurl.com/FVTVan
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5. Land Use &
Infrastructure
Planning

110

Email Campaign

Email LU1: Land Use & Planning Question – Transportation Planning

Planning for Future Vehicle Technology

The City is embarking on multi-year capacity building initiative to develop preparedness for connected and automated
vehicle technologies

“Parking supply
could be
optimized to
meet demand.”
How will this technology change
transportation infrastructure planning?
Talk about it with your colleagues today.
Drop an idea in the lunchroom comment
box or submit ideas online.

Tinyurl.com/FVTVan

Email Campaign

Email LU2: Land Use & Planning Question – Road Closures

Planning for Future Vehicle Technology

The City is embarking on multi-year capacity building initiative to develop preparedness for connected and automated
vehicle technologies

“We need to
communicate
directly with
citizens and
technology
providers.”
How will this technology change the way we
plan for road closures?
Talk about it with your colleagues today.
Drop an idea in the lunchroom comment
box or submit ideas online.

Tinyurl.com/FVTVan

Email Campaign

Email LU3: Land Use & Planning Question – Public Spaces

Planning for Future Vehicle Technology

The City is embarking on multi-year capacity building initiative to develop preparedness for connected and automated
vehicle technologies

“This will
completely
change the way
people use cars.”
How could this technology enhance public
spaces?
Talk about it with your colleagues today.
Drop an idea in the lunchroom comment
box or submit ideas online.

Tinyurl.com/FVTVan

Planning
for Future Vehicle Technology
Future
Vehicle Technologies
The City
is embarking
on Initiative
multi-year capacity building initiative to develop
Staff
Capacity
Building
preparedness for connected and automated vehicle technology
Project Background
Thank you for supporting the staff capacity building initiative for Future
Vehicle Technologies. The purpose of this initiative is to raise awareness of
changing vehicle technologies to identify issues and opportunities with
these vehicles on our streets and in our fleets.
Project Goal
Through this staff engagement, we hope to capture opportunities and issues
related to this technology, and possibly identify a suitable pilot program
within the City.
Our Ask To You
This is a facilitation guide for the superintendents/managers to engage with
their staff to learn more about the issues and opportunities related to
future vehicle technologies. We need staff feedback by November 14.
Accompanying this guide are various staff engagement materials, including
hand-outs summarizing the rapidly advancing technology.

There are three phases and specific instructions on each of the following
pages to support you working with your team:
1. Awareness Building: There are three videos we would like you to share
with your team, ideally in-person so that you can gather any early input,
answer questions, and request their support.
2. Contemplate: There are 4 reminders we would like you to send to your
team. They are included as attachments to this document for easy
distribution.
3. Outcomes: There is a survey, email address, and an opportunity to
participate in an upcoming workshop. Please let us know early if there
are staff available and willing to participate in the workshop.
0
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Future
Vehicle Technologies
The City is embarking
on multi-year capacity building initiative to develop
Awareness
Building Campaign
preparedness for connected and automated vehicle technology
Awareness Building Video Campaign Instructions
The videos were created to make sharing information about this initiative as
easy as possible. You can read the introduction below before showing each
video or include in written communications if you are unable to schedule
a meeting with your team:
The City has undertaken a capacity building initiative funded in part by
Transport Canada with regards to the advancing connected and automated
technology in vehicles. A few videos have been developed to help us
prepare.
•

Video 1 is focused on how staff can help shape how
we use this technology in the future. Our plan is to
engage staff across the entire city, with a focus on
operations, service providers, and policy makers.

•

Video 2 introduces the different types of connected
and automated vehicle technology, most of which
have been around in one form or another for
several years. We need to be prepared for this
technology, some of which is already on our roads.

•

Video 3 shares how other cities are preparing for
connected and automated vehicles on their streets
and highlight different approaches and programs
around the world. We want staff to identify
opportunities to prepare in a similar fashion.

Now that we have seen these videos, the team wants you all to think about
this technology throughout the day and over the next couple of weeks. Try
to identify potential issues or opportunities to use the technology or with it
in the context of your work. If you have any ideas, you can email
FVT@vancouver.ca, fill out a survey, or submit through a comment card.
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Future
Vehicle Technologies
The City is embarking
on multi-year capacity building initiative to develop
Contemplate
Campaign
preparedness for connected and automated vehicle technology
Contemplate Campaign
As part of engaging with staff and learning about the technologies
ourselves, the best insights came from City staff while thinking about the
technology in the context of their day to day jobs.
The Contemplate Campaign is intended for you to encourage staff to engage
in conversations and develop ideas. We have 4 thought provoking messages
that we would like you to share with your staff.
Instructions
Each message can be printed and posted using the JPEG files or emailed out
with the links below:
Email Message

Print Out

Message 1
Share on October 30th

Message 1

Message 2
Share on November 4th

Message 2

Message 3
Share on November 6th

Message 3

Message 4
Share on November 11th

Message 4

Some examples are below. Those we have included for you are in a separate
attachment. We are able to tweak at your request if you send us a note at
FVT@vancouver.ca.
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Future
Vehicle Technologies
The City is embarking
on multi-year capacity building initiative to develop
Frequently
Asked Questions
preparedness for connected and automated vehicle technology
How long is the campaign and what happens afterwards?
The initial targeted campaign will last approximately 1 month. During this
time, you may receive emails, see posters in your lunchroom or receive
other communications reminding you that we would appreciate any and all
input you have with regards to this technology.
At the end of the campaign, the team will host a full-day workshop with
staff from every department to review the submissions received and
identify other issues and opportunities through a series of activities – reach
out to your supervisor if you would like to participate!
Why were we chosen to participate in the campaign?
Through extensive engagement at the beginning of the project, we
identified that we commonly approach frontline staff too late in an
initiative. For this reason, we have started by working closely with frontline
staff to develop the materials and are now working with staff like you to
identify issues and opportunities.
Who “sees” my input and feedback?
The external consultants supporting the initiative will review all submissions
which will be kept anonymous. These will not be attributed to any group
and are not to be used for work planning or otherwise.
The overall issues and opportunities report will be shared back to
departments, with leadership and unions, and Transport Canada.
My vehicle cannot be automated and my work requires professional
judgment and expertise. What do you want from me?
This is exactly the feedback we need! While we are focused on what could
make operating vehicles and equipment safer, we are equally interested in
areas that should be avoided until the technology has been proven safe and
accurate.
3
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The City is embarking on multi-year capacity building initiative to develop
preparedness for connected and automated vehicle technology
Current & Future Connected Technology
Vehicle to Infrastructure
Exchanges operational data
between vehicles and
infrastructure, optimizing
traffic flow and improving
safety.

Vehicle to Home
Supports the sharing of
power between homes
and vehicles

Vehicle to Device
Provide devices with
traffic alert information

Vehicle to Vehicle
Communicate between
vehicles on speed, position,
warnings and other relevant
information.
Vehicle to Data Center
Supports the regulation of
power flow, and data
collection, management and
use, including related
cybersecurity requirements.

Vehicle to Person
Communicates with
other road users such as
pedestrians, people of
authority (flaggers,
traffic police), cyclists,
etc.

V2DC

Current & Future Automated Technology
Driver Supported features

No Automation

Human driver
monitors
environment and
controls vehicle;
for warning
purposes only

Driver
Assistance

Computer
controls speed or
steering only

Partial
Automation

Integrated
computer
control of
speeding and
steering

Examples:

Automated Driving Features

Conditional
Automation

Computer
monitors
environment and
controls speed
and steering with
full human backup

High
Automation

Computer
monitors
environment and
controls speed
and steering with
some human
back-up

Current Tesla
Autopilot System

2020 Audi
TrafficJam Pilot

Computer
monitors
environment and
controls speed
and steering with
no human backup

Examples:

Examples:
Cruise Control

Full
Automation

Developing
Technology (Uber)

Developing
Technology (Waymo)

Planning
for Future Vehicle Technology
Future
Vehicle Technologies
The City
is embarking
on multi-year capacity building initiative to develop
Pilot
Program
Summary
preparedness for connected and automated vehicle technology
Examples of Studies, Policies, and Pilot Programs

Planning for Future Vehicle Technology
The City is embarking on multi-year capacity building initiative to develop
preparedness for connected and automated vehicle technology
Tell us what you see as the greatest opportunities for using connected vehicle
technology as it relates to your work (e.g. increasing safety)?

Tell us what you see as the greatest opportunities for using automated vehicle
technology as it relates to your work (e.g. automating tedious tasks, increasing safety)?

Planning for Future Vehicle Technology
The City is embarking on multi-year capacity building initiative to develop
preparedness for connected and automated vehicle technology
Tell us what you see as the greatest challenges are for using connected vehicle
technology as it relates to your work (e.g. training requirements)?

Tell us what you see as the greatest challenges for using automated vehicle technology
as it relates to your work (e.g. training requirements)?

(Optional) I would like to be included in future activities, such as:
❑ Future Workshops
Name:
❑ Project Communications
Email or Phone:
❑ Direct Follow-Up

Planning for Future Vehicle Technology
The City is embarking on multi-year capacity building initiative to develop
preparedness for connected and automated vehicle technology

Want To Learn More?
Share your Ideas?

Video 1: How can the City
prepare for changing
vehicle technology?
Video 2: Vehicle
Technology is Changing!
Video 3: What are Cities
Doing to Prepare?
Share Your Ideas:
Online Survey

Tinyurl.com/FVTVid1

Tinyurl.com/FVTVid2

Tinyurl.com/FVTVid3

Tinyurl.com/FVTVan
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Background and Context
Purpose of this Report

The City of Vancouver, supported by Transport Canada's ACATS program, is embarking on multi-year capacity building initiative to
develop preparedness for Connected and Automated Vehicle (CAV) technologies that will also support other Canadian cities.
This report is intended to highlight some findings through City staff engagement around issues, consideration, and opportunities as
it relates to connected and automated vehicle technology. Given the technology is still being developed, and the City has not
chosen a direction or implementation plan, this document is intended as a framework only.
The purpose of this report is to:
• Document the issues/considerations that have been identified, in the context of potential future initiatives. As potential pilots or
initiatives are selected in the future, this document should be used to ensure all issues/concerns are being addressed.
• Document the potential opportunities identified by staff for consideration as technology and adoption increases in the future.
• Provide a framework for on-going engagement to support initiatives or potential pilot programs.
This report is not meant to:
• Provide recommendations for future initiatives, nor is it a roadmap / plan of actions to mitigate issues or concerns.
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Background and Context

Phase 1 Deliverables: Previous Research and Analysis
Prior to commencing engagement with City Leadership, Operations, Policy, and Services staff, the Project Team undertook several
detailed studies, including a global scan to identify trends and pilots around the world and a current state report to evaluate the
City’s level of preparedness. These documents, along with extensive input from the Technical Team, supported the development of
the Engagement Plan that was deployed throughout the remainder of the project to this point:

Global Scan Summary: This document provides descriptions of the various technologies
and outlines a selection of connected and autonomous vehicle initiatives globally.

Current State Report: This report identifies the current assets, capabilities and knowledge
of the City including any existing policies and procedures and infrastructure in place as a
result of other initiatives.

Engagement Plan: The Engagement Plan, including the toolkit development plan, outlines
the key stakeholders, guiding principles and proposed approach to engaging with all levels
of staff for learning opportunities.
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Background and Context

Engagement Plan Approach & Methodology
Following global research and a current state assessment, we leveraged the following approach to engage City staff at all levels:

1. Awareness Building

2. Contemplate

3. Collaborate

4. Outcomes

First we built a common level of
understanding and awareness.
Instead of leading with solutions,
benefits or future state; we began
with what is possible, and gave
everyone the time to explore ideas.

We provided staff an on-the-job
opportunity to talk about and
think about how the technology
could impact their work and
improve outcomes.

Collaboratively, the participants
developed future state
opportunities and issues in
cross-functional, crossdepartmental and multi-role
workshops and open channels
of communication.

We are currently
documenting the
opportunities and issues.
We will empower all levels
of staff by providing them
with our findings to share
with their peers
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Executive Summary
Engagement Activities

Throughout the engagement process, the Project Team interacted with staff across the City through a variety of means.
Facilitators, including City staff and consultants, collected statements, took notes during presentations and workshops, and
formally documented feedback sessions. This report is a combination of those findings into a collection of issues, considerations,
and opportunities for leveraging future vehicle technologies in our fleets and on our streets.
Technical Team Workshops (x3)
The Project Team first engaged the Technical Team
with representatives from 9 departments to build a
plan on how best to work with their teams.

Staff & Operator Presentations (150 participants)
Members of the Project Team and Technical Team
shared the materials with other staff, inviting
feedback in input specific to their departments.

Toolkit Review Workshops (x4)
With draft materials prepared, the team worked with
frontline staff to collect input and feedback on the
materials for revision before sharing more broadly.

Staff & Operator Survey (64 responses)
We created an online survey to solicit responses
from staff in all departments. We shared this
throughout out engagement activities.

Future Vehicle Technology Videos (300+ views)
The project team worked with a creative firm to
develop 3 short videos introducing how to be
involved, the technology, and pilot programs.

CityWire Posting (166 impressions)
The team shared an update on CityWire, including a
link to our survey for additional input and feedback
from groups we were unable to engage directly.

Issues & Opportunities Workshop (24 full-day participants)
External consultants facilitated a full-day workshop with staff from a variety of departments and all levels to discuss issues
and opportunities with incorporating future vehicle technology to City operations. This was the final step of the engagement
process for the selected groups, and forms the basis of this report.
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Executive Summary

Issues & Considerations Identified

Technology

People

The table below outlines the key issues or considerations that were identified throughout our engagement with staff at the City;
they have been bundled by theme, but not prioritized. These take different forms for each opportunity but would be addressed
similarly throughout.
# Consideration

Description

A Change Management

Significant advances in technology, and changes to day-to-day operations for City staff and the general public will
require engagement and time to successfully implement and align goals.

B Job Loss

City employees at all levels are concerned with the potential for job loss. Extensive consultation with unions and
focusing first on the opportunities that make work safer, augment staff to increase productivity, or improve fleet reliability
will ensure success.

C Training Requirements

What is needed to operate and maintain this new technology? How might these changes impact different generations of
workers at the City?

D Safety & Security

As with any technology, the safety afforded will be paramount to frontline operators and users, leadership, services, and
policy makers internally. Externally, the public will want reassurances around safe operations of equipment.

E Existing Technology

The City has deployed existing technology infrastructure and systems which are used heavily in many cases. We need
to ensure alignment with existing investments in technology so as to avoid additional costs or unnecessary complexity.

As a product of future looking conversations, many of the ideas and opportunities may not be technically feasible or
available at this time. This can range from the availability or variability of connectivity (e.g. 5G networks) or automated
F Technology Readiness
features (e.g. Level 3 to 5 autonomy). Technology is also rapidly advancing, with previous technology becoming
obsolete, it may be difficult to plan our investments.
G

Infrastructure
Readiness

Significant resources are currently deployed to support our aging infrastructure. Building one this are increasing
requirements for additional capacity, including more communications support, larger conduit, and retrofits.
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Executive Summary

Issues & Considerations Identified (cont’d)
The table below outlines the key issues or considerations that were identified throughout our engagement with staff at the City;
they have been bundled by theme, but not prioritized. These take different forms for each opportunity but would be addressed
similarly throughout.
# Consideration

Description

H Capital Requirements

New technology, especially in early stages, may have high upfront costs. Significant capital funding may be required
during fleet upgrades, service contracts for implementation, and training and change management planning for
operators and the frontline.

I

Coordination with
To support interoperability of automated and connected vehicle technology, we will need to partner with other agencies
Neighbouring Agencies including neighbouring municipalities, Metro Vancouver, and TransLink to standardize where possible.

Policy

Emergency
J Preparedness &
Response Planning
K

Legal & Regulatory
Compliance

As reliance on this technology increases, an appropriate emergency response plan must be developed to maintain or
quickly return to normal operations during an emergency.
The City is only able to set it’s own direction within the bounds of the legal and regulatory framework provided by other
government agencies such as the Provincial and Federal government and governing organizations such as Transport
Canada.

L Equity

The opportunities made available from new technology has potential benefits for all citizens and constituents, however
the requirements of adoption may limit departments, neighbourhoods or individuals without the necessary means (e.g.
capital, unequal distribution of services / access for unbanked, those without smartphones, etc.).

M Data Privacy & Security

Adoption of some technologies require the collection and analysis of personal data. Questions related to data
ownership, protecting data from cyber attacks, and privacy are of primary concern.

N Public Policy

Several policies will need to be developed to enable and support the appropriate uses of vehicle technology on our
streets.
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Summary of Opportunities

Improving Outcomes

The below opportunities were identified in reviewing the previous themes discussed at our Issues and Opportunities Workshop.
These have been further developed to include potential pilots, applications, and core considerations; they have been bundled by
theme, but not prioritized
#

Opportunity

Description

1

Improving safety

Staff identified opportunities to improve safety for drivers and the public through connected and automated
technologies, which could be implemented using currently available and future technologies.

2

Increasing
operational efficiency

Leveraging data provided as part of a connected fleet, staff identified the opportunity to do more with the same
resources through data analysis, forecasting, predictive modeling, root cause analysis, and training.

3

Increasing citizen
services

Leveraging automated vehicle technology as it becomes available, staff identified the opportunity to complete their
duties at an increased pace or efficiency. This would allow staff to increase the value-added services with existing
resources.

4

Traffic management
and control

In order to manage and improve the flow of traffic the City could optimize traffic flow in response to events, incidents,
or street closures. Through technology and policy, the City could also influence traffic patterns throughout the day.

5

Improving
transportation
options

Working with the community, there is an opportunity to increase access to transportation through a multi-modal
strategy. The City can continue to identify and leverage different modes of transportation to address gaps in
sustainable, equitable access to transit.

6

Right-sizing vehicles
and fleet

Develop policies and procedures to ensure the appropriate vehicle or equipment is procured for the job, and that the
City does not procure more than it requires to efficiently and effectively deliver citizen services.
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Summary of Opportunities (cont’d)

Strategic Priorities

The below opportunities were identified in reviewing the previous themes discussed at our Issues and Opportunities Workshop.
These have been further developed to include potential pilots, applications, and core considerations; they have been bundled by
theme, but not prioritized
#

Opportunity

Description

7

Training / job growth

Working with staff, unions, and educational institutions, we could develop the necessary training programs to grow
our staff along with technology.

8

Real-time data
sharing

Improving the flow of information within departments, between departments and with the public, based on what is
collected in the field.

9

Supporting the
Climate Emergency
Response

Strategies to reduce our reliance on fossil fuels, increase the useful life of our assets, and optimize our resources in a
way that is environmentally sustainable and supports the public and others in achieving the same.

10

Reputation and
economic
development

Develop the regions expertise of and acceptance of this technology. By becoming an innovation hub as a City, we
can develop a unique value proposition to employment candidates and develop an ecosystem and economic
development opportunities.
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Section 2

Issues & Considerations
Next Steps for Leveraging Connected and Automated Technology
#

Consideration

#

Consideration

A

Change Management

H

Capital Requirements

B

Job Loss

I

Coordination with Neighbouring Agencies

C

Training Requirements

J

Emergency Preparedness & Response Planning

D

Safety & Security

K

Legal & Regulatory Compliance

E

Existing Technology

L

Equity

F

Technology Readiness

M Data Privacy & Security

G Infrastructure Readiness

N

Public Policy
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A. Change Management
Issue and Consideration Description:

Stakeholders and Responsibilities:

Background

•

We heard from various departments and levels of staff that too often solutions are presented and not
collaboratively built; we rush into projects without engaging those who would be most impacted. Continued use of
change management programs should be considered as participants acknowledged that the City does not have to
“reinvent the wheel” when it comes to implementing innovations. The project team has heard great feedback of the
engagement to date, specifically by engaging on issues and opportunities before implementation.

Leadership: Securing support to carry out
change management initiatives, which take
time and budget.

Details
Implementing significant advances in technology and the related changes to day-to-day operations for City staff
and the general public will require on-going engagement to successfully align goals. Effective Change
Management should include:

•

•
•
•
•

Early end-user engagement: Engage with end-users of CAV technology from the start in order to:
o ensure that everyone is heard and supports the project;
o enable knowledge exchange about the technology, potential applications, issues and opportunities
across departments and organizational levels; and
o identify project champions.
Building internal capacity: Identify end-users’ training needs and build capacity internally to fully leverage the
technology and its potential applications.
Ensuring union buy-in: Acknowledge that engagement and buy-in from unions is vital for the success of this
initiative.
Bridging the Gap: City leadership needs to understand the end-user experience to make informed decisions.
Addressing lack of knowledge-sharing: There is a perception that departments act independently, which leads
to limited sharing of information and best practices.

Related Opportunities:
1. Improving Road Safety
2. Increasing Operational Efficiency
3. Increasing Client Services
6. Right-Sizing Vehicles and Fleet
7. Training / Job Growth
8. Real-Time Data Sharing
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B. Job Loss
Issue and Consideration Description:

Stakeholders and Responsibilities:

Background

•

Leadership: Developing guiding principles
or intended outcomes for leveraging new
technology.

•

Labour Relations: Support engagement
with unions and staff to develop guiding
principles and goals of technology adoption.

•

Communications: Work with unions, labor
relations, and leadership to develop a
change management and communications
strategy for impacted staff.

City employees at all levels are concerned with the potential for job loss. Extensive consultation with the union and
focusing first on the opportunities that make work safer, augment staff to increase productivity, or improve fleet
reliability will be paramount to minimizing impacts to job security.
In addition, regular honest and transparent communications at all levels help to remove uncertainty and prevent
rumors or unfounded theories from taking root.
Details
As with automation in any industry or sector, front-line operators will often fear job loss. There are a handful of
techniques that can be deployed to help ease fears and reaffirm the City’s commitment to our staff:
•

Developing Guiding Principles: Engaging staff, unions and human resources, the City should confirm our
commitment to staff and employment at the City by developing and following guiding principles for advanced
vehicle technology adoption that are endorsed by senior management. These could include focusing on safety,
increased uptime, and improved citizen services, and stating that reducing employment is not an objective.

•

Training Programs: Involve and invest in our teams to increase their skills is a great way to engage staff.
Investments in these areas can be further used to attract and retain top talent.

•

Benefits Sharing: Related to guiding principles is highlighting the benefits of the advanced technology for staff.
This includes increased safety, comfort, or ease of completing daily tasks. Automating the dangerous, tedious,
or non-enjoyable tasks provides job satisfaction for staff at all levels.

Related Opportunities:
1. Improving road safety
2. Increasing operational efficiency
3. Increasing client services
4. Traffic management and control
7. Training / job growth
8. Real-time data sharing
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C. Training Requirements
Issue and Consideration Description:

Stakeholders and Responsibilities:

Background

•

Driver Services: A small group of staff is
currently responsible for driver related
training – their scope is likely to grow.

•

Management: Including training in budget
and timelines for new initiatives, as well as
learning enough about the new technologies
themselves before implementing.

The City traditionally works with vehicle manufacturers and technology vendors to provide on-going training and
skills development for our staff, effectively future-proofing their skillsets and allowing them to continue supporting
and building upon new tools, systems, and solutions. However, non-traditional auto manufacturers / technology
companies and software development firms are moving into the space occupied by legacy auto manufacturers and
long-standing engineering and manufacturing firms (e.g. General Electric, Bosch) with which we usually partner.
There were concerns among some employee groups that senior staff fear becoming obsolete or that their training
needs may be ignored with new training targeting younger staff or foregoing training in place of hiring those with
the necessary skills.
Details

Especially as the technology advances, there will be a variety of technical skills required but available in short
supply (or not available) at the City. There are several employee groups that may require revised training:
•

Operators: Operators will need to know the capabilities and limitations of the technology, when it is appropriate
to use the technology, and simply how to activate or leverage it appropriately. At a minimum, make- and modelspecific training may be required in the future, similar to the orientation provided during private new vehicle
purchases.

•

Technician Training: Fleet and Manufacturing Services provide vehicle and equipment maintenance and repairs
for City vehicles. Technicians will require training on troubleshooting and repairing cameras and sensors in a
way they haven’t had to in the past.

•

Manager Training: Certain processes for considering the use of new technologies in our fleet and operations
will be needed. How do we know when we can share an automated vehicle? When is it appropriate to deploy
fully-electric vehicles? Can connectivity and automation be ordered after the fact, or must they be configured
prior to purchase? This training should provide a baseline of knowledge for managers throughout the
organization to most effectively deploy advanced vehicle technologies.

Related Opportunities:
All
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D. Safety & Security
Issue and Consideration Description:

Stakeholders and Responsibilities:

Background

•

Driver Services: Planning for the
introduction of advanced technology in
vehicles, identifying the necessary training
and knowledge.

•

Engineering: Transportation Planning,
Streets Operations, and other departments
involved in ensuring safe streets and
transportation should be prioritizing safety
as we prepare for and deploy these
technologies.

As with any technology, the safety afforded will be paramount to frontline operators and users, leadership,
services, and policy makers internally. Externally, the public will want reassurances around safe operations of
equipment.

Details
Internally, the City should work to fully understand the following considerations:
•

Understanding limitations of technology: To realize the safety benefits of future vehicle technology, City staff
described the need to first fully understand the technology’s limitations.

•

Avoiding over-reliance and over-confidence: There is a risk of becoming overly reliant on future vehicle
technology with potential implications for staff and public safety. Similarly, workshop participants discussed how
autonomous technology could increase risk-taking behavior and distracted driving.

•

Managing data: The City needs to address data privacy issues, establish rules for data governance, data
sharing across the system and manage other data issues (e.g. data dead-zones).

Externally, the City should work to fully understand the following considerations:

Related Opportunities:

•

Clarifying moral and legal accountabilities: Investigating questions about legal and moral accountabilities in the
case of road accidents involving City vehicles.

1. Improving road safety

•

Readiness for public adoption: As is currently well-documented in the press, some technologies find their way
into our streets and public realm before cities have had the chance to adequately prepare (i.e. drivers
attempting to park private automated vehicles without being in the car)

3. Increasing client services

•

Shared road use: Investigate how to ensure that all road users have access to safe transportation on our road
network, and that no groups take advantage (e.g. luxury vehicle owners, bike couriers interrupting vehicles,
etc.)

2. Increasing operational efficiency
4. Traffic management and control
7. Training / job growth
8. Real-time data sharing
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E. Existing Technology
Issue and Consideration Description:

Stakeholders and Responsibilities:

Background

•

Management: When evaluating any new
systems, always consult with Technology
Services.

•

Technology Services: Document existing
systems, protocols, and current foundational
requirements for a minimum viable product
to be considered in any application of future
vehicle technology.

•

City Leadership: Identify the appropriate
governance process for evaluating potential
solutions with the input of Technology
Services, Engineering, and other key
stakeholders.

As there have been significant investments in foundational systems and infrastructure at the City, opportunities
should work to leverage existing technology versus building or procuring net-new products or services. Several
systems are foundational to how we provide service for our citizens, including but not limited to Infor, 311,
PublicStuff, Geotab, FIMS Assetworks, Android-based Driver Displays, and more. In parallel, we must consider
existing architecture and security investments made by Technology Services and include them as part of our
planning for any potential systems or pilots.
Details
The opportunities should leverage existing technology where possible, however, some groups may not have an
adequate understanding of the current technical capabilities of systems at the City. In this regard, the City could
undertake a handful of activities to better prepare:
•

Document all systems: All existing systems and capabilities should be documented and shared / easily
referenced where logical to do so. This provides a foundational understanding of the systems implemented at
the City for project teams to consider.

•

Standardize interfaces: Any opportunities to interface systems with one another should be completed using
conventional approaches and processes. Customization and changes (particularly to live systems) need to be
strictly managed to limit disruption and enable easy data sharing across platforms.

•

Review governance models: A City leadership team with representatives from across all departments should
evaluate the current governance models to identify opportunities to create nimbleness while maintaining the
controls and quality they were implemented to achieve. This will provide a framework for evaluating the
technical feasibility and suitability of a proposed technology pilot or solution while ensuring a single department
isn’t tasked with evaluating alternatives alone.

Related Opportunities:
All

The goal of these exercises is to leverage existing systems and ensure compatibility making future vehicles
compatible with existing City infrastructure and systems as much as possible.
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F. Technology Readiness
Issue and Consideration Description:

Stakeholders and Responsibilities:

Background

•

Technology Services: Working with
industry and staying informed of industry
developments, the City can proactively
prepare themselves for technology.

•

Engineering: Working with various
departments internally and external
organizations to develop an infrastructure
plan and financing alternatives.

As a product of future looking conversations, many of the ideas and opportunities may not be technically feasible
or available at this time. This can range from the availability of connectivity (e.g. 5G networks) or automated
features (e.g. Level 3 to 5 autonomy).

Details
There are two aspects of this technology (and the intersection of the two) that are in constant development. These
include Automated Technology and Connected Technology:
•

Automated Technology: While there are increasing levels of vehicle automation on the road today, we are still
largely limited to level 2 and early level 3 systems which require a back-up driver to be monitoring at all times
and intervene as necessary. These systems are typically vehicle contained, as in they do not rely on external
infrastructure and instead leverage sensors, cameras and other onboard hardware to navigate the environment.
Many of the more advanced opportunities will require investments in infrastructure, connectivity, and advanced
artificial intelligence before being robust for public use.

•

Connected Technology: There are various connected vehicle technologies, including to personal devices,
infrastructure, grid or data centers, other vehicles, homes, and other road users. This technology is everevolving in speeds and capabilities, but largely relies on large-scale infrastructure investments such as the 5G
network or city traffic infrastructure which incur large capital costs.

Given the above challenges, advances in automated and connected vehicle technology is likely to be non-linear,
with bursts of progress taking place over the next several years. The City should plan for investments in advance
and work closely with manufacturers and telecommunications firms to have a better understanding of upcoming
changes in the industry.

Related Opportunities:
1. Improving Road Safety
2. Increasing Operational Efficiency
3. Increasing Client Services
5. Improving Transportation Options
7. Training / Job Growth
8. Real-Time Data Sharing
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G. Infrastructure Readiness
Issue and Consideration Description:

Stakeholders and Responsibilities:

Background

•

Finance: There is an opportunity to initiate
long-term financial and operational planning
to ensure the City is prepared for both the
upfront investments as well as the back-end
costs.

•

Engineering: Streets and Traffic
departments can begin identifying corridors
primed for new technology integration,
documenting any potential challenges that
should be addressed.

Significant resources are currently deployed to support our aging infrastructure. Building on this are increasing
requirements for additional capacity, including more communications support, larger conduit, and retrofits. Given
that an average existing intersection costs $500,000 to $700,000, there is some significant planning and budgeting
required.
Details
To address this challenge, the City should begin:
•

Securing financing for major infrastructure investments: The City needs to assess the long-term infrastructure
needed to integrate future vehicle technology and ensure financing is secured.

•

Planning for future training and hiring: With new sensors and technology requirements, the City will need to
develop a plan for monitoring and maintaining this system. This will require skills that some staff will need to be
trained on and will become a core requirement for future hires.

•

Deploying a phased implementation approach: Rather than focusing on enabling a specific technology or usecase City-wide, begin by implementing technology corridors throughout the City based on use case. This may
be limited to works yards or major through fares based on optimal use studies.

•

Technology adoption: The City must consider how it adopts technology, as well as how the regional population
adopts technology. The City needs to consider what technology to implement, especially when it comes to
proprietary technology or assets. Similarly, the City will want to anticipate and meet the requests and needs of
citizens to avoid complaints of being slow to adopt (e.g. ride hailing issues at the provincial level).

Related Opportunities:
All
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H. Capital Requirements
Issue and Consideration Description:

Stakeholders and Responsibilities:

Background

•

New technology, especially in early stages, may have high upfront costs. Significant capital funding may be
required during fleet upgrades, infrastructure retrofitting, system implementation, and training and change
management planning for operators and the frontline.
Additionally, we must consider the operating budget impacts from incorporating new technology. For instance,
there could be increased maintenance requirements, increased communications costs, increased resourcing for
data analysis and planning, etc. Furthermore, some technology may shift to subscription-based pricing models
which would impact operating budgets significantly.

Finance: There is an opportunity to initiate
long-term financial and operational planning
to ensure the City is prepared for both the
upfront investments as well as the back-end
costs.

Details
To address this challenge, the City should begin:

•

Building a convincing story for City leadership: The project team or the department that will ultimately own this
initiative must detail the risks and benefits to develop a convincing story to earn support from City leadership to
undertake significant investments where required.

•

Engaging taxpayers: The City will have to engage with taxpayers and reach consensus on new fee and tax
models to finance these investments in a way that is equitable to all citizens.

•

Planning for future support costs: Staff discussed potential costs such as training for existing staff or the need
to hire more IT support resources.

•

Deploying a phased testing approach: Leverage technology pilots to test potential applications of technology at
a micro level to keep costs manageable, where possible.

Related Opportunities:
All
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I. Coordinating with Neighbouring Agencies
Issue and Consideration Description:

Stakeholders and Responsibilities:

Background

•

Engineering: Through groups such as
Metro Vancouver Regional Engineers
Advisory Committee (REAC), encourage an
on-going dialogue about new technologies
being implemented.

•

Technology Services: Engage directly with
other municipalities and relevant groups.

To support interoperability of automated and connected vehicle technology, we will need to partner with other
municipalities to standardize where possible. There may be opportunity for partnerships with neighbouring
municipalities or collaborating with agencies operating in the region.

Details
The project team or representatives from the City should begin investigating options for collaborating with local
agencies in preparation for future vehicle technology. Some groups primed for early collaboration include:
•

TransLink: With considerable infrastructure of their own, including investments in connected technology for realtime transit updates and the only largely-autonomous transport in Vancouver (SkyTrain), there could be
opportunities to pilot or evaluate technology or policies on shared infrastructure. Furthermore, it is important to
note that TransLink recently completed their Transport 2050 initiative, where they invited the public and others
to submit innovative travel ideas.

•

Municipalities: Many travel throughout the Lower Mainland, including those who commute to the City of
Vancouver daily for work or on weekends for leisure. Further, residents of Vancouver commonly leave
downtown for work or leisure. For this reason, it would be important to begin collaborating with neighbouring
municipality planning departments early to prevent technology silos or boundaries that could limit travel
efficiency.

•

Metro Vancouver Regional District: Metro Vancouver has several Mayors’ Council initiatives, including those on
transportation planning, which could provide the platform for further collaborating on standardizations, planning,
or funding requests from the Provincial or Federal government for future vehicle technology considerations.

Related Opportunities:
1. Improving road safety
4. Traffic management and control
5. Improving transportation options
9. Supporting the climate emergency
10. Reputation and economic development
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J. Emergency Preparedness & Response Planning
Issue and Consideration Description:

Stakeholders and Responsibilities:

Background

•

The City leads the initial response during an emergency or disaster. This includes preparing emergency plans,
coordinating and managing emergency planning with first responders, running emergency training and exercises,
training volunteers, providing basic services during a disaster, and maintaining first responder teams 1.

Details:

Technology Services, Engineering, City
Leadership, Emergency Management:
Identify critical infrastructure requirements
and update emergency response plans to
reflect growing needs of our staff and the
public.

As reliance on this technology increases, an appropriate emergency response plan must be developed to maintain
or quickly return to normal operations during an emergency. The City has coordinated planning and response
strategies which may need to be updated to reflect changes in vehicle technology.
•

Protecting our Infrastructure: There are currently a handful of response plans in place for bridges, the fire
protection system, stormwater management, mapping flood hazards, and extreme weather response.
Investigating opportunities to integrate this to connected and automated vehicles should be a key consideration,
especially when we may want to limit vehicles on a disaster route. As our residents further rely on this
technology for transportation (including evacuation, as needed), our communications infrastructure grows in
importance.

•

Coordinated Planning and Response: In addition to earthquake preparedness and regional collaboration, there
are several key communications-related plans. As more vehicles and residents rely on our connected
infrastructure the risk of being unable to communicate with our citizens grows. Having a plan to transport
people when large swaths of the transportation ecosystem are unable to operate will become increasingly
important.

•

Technology Resilience: How do connected and automated vehicles work without power or if the network is
down?

1: https://vancouver.ca/home-property-development/how-vancouver-prepares-for-emergencies.aspx

Related Opportunities:
3. Increasing client services
4. Traffic management and control
5. Improving transportation options
8. Real-time data sharing
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K. Legal & Regulatory Compliance
Issue and Consideration Description:

Stakeholders and Responsibilities:

Background

•

As we have seen with other initiatives in BC, or elsewhere in Canada and the United States with regards to future
vehicle technology, different levels of government may disagree on specific initiatives. A recent example of this
includes the City of Surrey refusing to allow ride-hailing after provincial regulations were put in place to allow ridehailing.

Beyond the regulatory framework, there are other legal considerations, particularly when a vehicle is in the wrong
while not occupied. This could include identifying who is liable in an accident when one or more drivers are not
present, who is liable for traffic infractions, or even what an automated vehicle can and cannot do (should we allow
them to drive 10km/h over the speed limit?)

City Leadership, Engineering, Driver
Services, Legal: Work with counterparts at
various levels of government to gather a
greater understanding of the roadmap for
connected and automated vehicle
technologies in Canada.

Details

The City is only able to set its own direction within the bounds of the legal and regulatory framework provided by
other government agencies such as the Provincial and Federal government and governing organizations such as
Transport Canada. This means that more advanced technologies, while deployed in other regions of Canada or the
world, may not be possible for the City to implement at times.
Further, it is important to note that the City of Vancouver cannot insulate itself from Provincial regulations or
legislation. In this light, new provincial policy could allow advanced vehicle technologies on our streets even if we
object and could request or necessitate investments in connected and automated vehicle technology.

Related Opportunities:
All
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L. Equity
Issue and Consideration Description:

Stakeholders and Responsibilities:

Background

•

City Leadership: City leadership will have
to secure funding sources and create buy-in
from key stakeholders, including
communities and taxpayers.

•

Finance: Work to determine impacts of
funding requirements and explore innovative
solutions to funding these without
disproportionately burdening taxpayers.

•

Transportation Planning: Work with the
T2040 teams and ACES group to identify
opportunities to support ongoing initiatives.

The opportunities made available from new technology has potential benefits for all citizens and constituents,
however the requirements of adoption may limit departments, neighbourhoods or individuals without the necessary
means (e.g. capital, unequal distribution of services / access for unbanked, those without smartphones, etc.).

Details
Internally, we should work to enhance equity by enabling departments to use each others’ infrastructure. Within
Vancouver, we must create equal access to mobility/transportation network to all citizens at a reasonable cost.
Across Metro Vancouver we should collaborate with municipalities and transportation agencies (e.g. Translink) to
ensure that transportation needs can be equally served beyond City of Vancouver boundaries. Specifically, the City
should work to address:

•
•
•
•

Providing more accessible mobility to non-drivers and commuters: Staff noted how CAVs enable the City to
increase accessibility of being mobile for non-drivers and help expand the reach of public transport to
geographical areas with limited transit as well as vulnerable people and those with mobility challenges.
Internal cost sharing: Splitting the costs of infrastructure or technology use across departments equitably.
Further, it is important to evaluate the trade-off for funding a new technology that could be perceived as an
optional expenditure versus improving foundational systems and services.
Taxpayer implications: How best can the City effectively fund the required infrastructure upgrades or technology
acquisition. Specifically, we should further consider the implications of funding technology that may only be
accessible or used by high-end vehicle owners for the foreseeable future.
Ensuring balance between achieving equity goals and environmental goals: Participants realized that certain
equity goals the City is pursuing might negatively affect its ability to achieve sustainability objectives (e.g.
decreasing congestion and pollution).

Related Opportunities:
5. Improving Transportation Options
9. Supporting the Climate Emergency
10. Reputation and Economic Development
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M. Data Privacy & Security
Issue and Consideration Description:

Stakeholders and Responsibilities:

Background

•

Leadership: Regularly explore opportunities
for leveraging data, working with other
stakeholders to define targeted outcomes
and required data.

•

Technology Services: Develop storage
and reporting solutions, as well as
safeguards to ensure data integrity.
Governance and controls should be put into
place to effectively manage.

•

Privacy: A privacy impact statement should
be completed to identify any risks early and
address as necessary.

•

Labor Relations: Support engagement with
unions and staff on related initiatives.

Adoption of some technologies require the collection and analysis of personal data. Questions related to data
ownership, protecting data from cyber attacks, and privacy are of primary concern. In this regard, the City must
build a culture of evidence-based decision making with regards to what data we should be collecting and storing,
and how we should be leveraging that data. Further, the City must ensure that privacy of staff and road-users is at
the core of the City’s CAV data strategy.

Details
Specifically, the City should explore the proposed three pillars for their data strategy with regards to connected and
automated vehicle technology:

1.

Data ownership, management and storage: The successful adoption of CAV technology relies on the effective
collection and analysis of mobility-related data. During our cross-functional workshop session, staff discussed
concerns related to data ownership, protecting data from cyber attacks, and privacy. Various departments
within the City, including Labor Relations, Privacy, IT, and Leadership, should develop an acceptable use
policy similar to that deployed for other initiatives such as GPS.

2.

Ensuring the right data is collected: The City will have to develop policies and procedures to ensure that the
right data is collected. By documenting the data to be collected and defining why that data is required and
what it will be used for, this will ensure that data is retained and used correctly, supporting the third pillar of the
data strategy. Part of this will require defining the potential opportunities data has and identifying the data
points or KPIs required to support the intended outcomes.

3.

Related Opportunities:
2. Preventative Maintenance Planning
4. Traffic Management & Control

Trust and transparency: Transparent communications about how citizen and staff data will be used will be vital
to building trust and buy-in with key stakeholders. The descriptions of they type of data and the associated
uses should be publicly available and shared openly.
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N. Public Policy
Issue and Consideration Description:

Stakeholders and Responsibilities:

Background

•

Several policies will need to be developed to enable and support the appropriate uses of vehicle technology on our
streets. These policies will need to be developed in collaboration with neighbouring municipalities and agencies to
ensure some level of alignment and interoperability.

Technology Services, Privacy, Human
Resources, Driver Services, Labor
Relations, Engineering: Review and
update existing policies and identify new
policy requirements.

Details
The City will have several policies that should be reviewed, updated, or drafted by various groups to prepare for
future vehicle technologies. This includes, but is not limited to
1. Data Management Policy
2. Privacy Policy
3. HR & Acceptable Use Policy
4. Technology Roadmap & Integration Policy
5. Security Policy
6. Industry Partnership Policy
7. Vehicle Technology Request / Approval Process & Policy
8. Technology Readiness Assessment Policy
9. Moral Obligation Policy

Related Opportunities:
All

Many of these policies will be able to build upon existing policies at the City or leverage some research and policy
work completed elsewhere in North America and the world, as outlined in a previous deliverable, the Global Scan
Report.
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Section 3

Opportunities
Options for Leveraging Connected and Automated Technology
#

Opportunity

#

Opportunity

1

Improving safety

6

Right-sizing vehicles and fleet

2

Increasing operational efficiency

7

Training / job growth

3

Increasing citizen services

8

Real-time data sharing

4

Traffic management and control

9

Supporting the Climate Emergency Response

5

Improving transportation options

10

Reputation and economic development
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1. Improving Safety
Opportunity Description:
Background
Staff identified opportunities to improve safety for drivers and the public through connected and automated technologies, which could be implemented using
currently available and future technologies. Throughout the engagement process leading up to and including the larger issues and opportunities workshop in
November, safety was a common theme in all discussions ranging from data privacy to operational applications. Safety of all road users should be the
priority for all technology evaluations.
Details
Opportunities for increased safety can be segmented into worker safety and public safety. Staff predicted there would be opportunities to improve road
safety for drivers, cyclists and pedestrians by reducing human error and optimizing communication between vehicles and infrastructure. A few options
include:
•

Review close calls: By reviewing reported close calls, opportunities for automation may become apparent.

•

Review common injuries: By investigating the leading cause of injury for drivers, opportunities could be identified to limit exposure or probability
leveraging technology.

•

Review safety standards: Staff described an opportunity to use automated technology as a launching pad to develop new safety standards (in
collaboration with unions).

Issues & Considerations
•

Capital requirements: Funding would need to be provided by City groups to purchase and maintain the new technology.

•

Job Loss: Some staff suspect that new technology, especially those with an aspect of monitoring, are pre-cursors to adding disciplinary tools that could result in job loss.
The focus should be on safety without creating opportunities for citations or punishment.

•

Training Requirements: Staff will need to be trained on new technology or any associated policies or procedures in support.

•

Technology Readiness: Some exciting technologies are being piloted in regions around the world, but the focus here should be first on opportunities to incorporate
existing technologies before creating something new.
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2. Increasing Operational Efficiency
Opportunity Description:
Background
Historically, increased operational efficiency has resulted in fewer positions moving forward or a general desire to reduce resources used in an area,
function, or department. In this instance, we would look to increase our efficiency to improve services for internal customers.

Details
Leveraging data provided as part of a connected fleet, staff identified the opportunity to do more with the same resources through data analysis, forecasting,
predictive modeling, root cause analysis, and training. This opportunity is focused on increasing efficiency of internal support services through the adoption
of technology. Some examples include:
•

Using data to identify trends and best practices in vehicle maintenance to reduce downtime

•

Automating repetitive or dangerous tasks that would remove less enjoyable aspects of procedures, allowing the throughput of a given process to
increase without the need of adding resources

•

Identifying a list of operational inefficiencies and discussing ways to apply new technology to improve outcomes

Issues & Considerations
•

Capital Requirements: Funding would need to be provided by City groups to purchase and maintain the new technology.

•

Job Loss: Communication with the union and frontline staff to address safety and job-loss concerns will be critical.

•

Technology Readiness: Some exciting technologies are being piloted in regions around the world, but the focus here should be first on opportunities to incorporate
existing technologies before creating something new.

•

Change Management and Training Requirements: Fleet operators will have to embrace the new technology. To achieve this, City leadership will need to put into place
the right change management and training programs.
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3. Increasing Citizen Services
Opportunity Description:
Background
Leveraging automated vehicle technology as it becomes available, staff identified the opportunity to complete their duties at an increased pace or efficiency.
This would allow staff to increase the value-added services with existing resources.

Details
Staff take pride in providing high-quality services to our citizens. Identifying ways to improve delivery and support value added initiatives scored highly
among staff and operators we engaged. In this way, the general consensus was to leverage the technology to do more and provide better services for
citizens, versus to maintain the same level of services with less. Some examples include:
• Using data to identify service request trends or optimize the way the City provides citizen services
•

Automating repetitive or dangerous tasks to allow workers to focus on value-added initiatives that they enjoy or that citizens appreciate

•

Reviewing citizen inquiries, requests, or complaints to find ways to apply new technology to improve satisfaction

Issues & Considerations
•

Capital requirements: Funding would need to be provided by City groups to purchase and maintain the new technology.

•

Job Loss: Communication with the union and frontline staff to address safety and job-loss concerns will be critical.

•

Technology availability: There are pilot examples globally, but the technology is still in early stages.

•

Change management and operator education: Fleet operators will have to embrace the new technology. To achieve this, City leadership will need to put into place the right change
management and training programs.

•

Training Requirements: Skills and knowledge the City needs to ensure the successful adoption of this technology. Including how to properly use and maintain this technology.
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4. Traffic Management and Control
Opportunity Description:
Background
In order to manage and improve the flow of traffic the City could optimize routes in response to events, incidents, or street closures. Through technology and
policy, the City could also influence traffic patterns throughout the day.

Details
Traffic management and control capabilities are built slowly, starting in early planning stages with robust datasets to support decision making. The following
are opportunities to prepare and begin investing in this capability:
•

Enhanced planning: The City will need to incorporate traffic management and control capabilities and possibilities into their planning processes. Marrying
this with knowledge of upcoming technology and infrastructure investments, the team can identify ways to optimize traffic through active management
and controls.

•

Investments in system infrastructure: Providing broad connectivity to assets and incorporating modern smart technologies will collect data for future
initiatives. This will require a robust future infrastructure roadmap to be developed, incorporating increasing levels of connected traffic infrastructure.

•

Best practices or leading practices research: What other cities are doing to combat ever growing congestion through effective traffic management will
seed ideas and opportunities further.

Issues & Considerations
•

Existing Technology: How can the City build on the existing driver display product and incorporate new data sources?

•

Capital Requirements: Funding would need to be provided by City groups to augment the driver display development with this functionality.

•

Change Management: To realize efficiency gains, fleet operators will have to embrace the new technology. To achieve this, City leadership will need to put into place the right change
management and training programs.

•

Public Policy: Staff discussed a need to engage with the public regarding issues such as unpopular policies, demand control, use of space, and the current culture of travel, which revolves
around individual car ownership
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5. Improving Transportation Options
Opportunity Description:
Background
The City has historically worked closely with transit authorities and other providers of transportation services (car share companies, bike share, False Creek
Ferries, etc.) to incorporate a multi-modal transportation system that supports the average citizen.

Details
There should be an existing process for reviewing and approving options to broaden citizen choice with regards to transportation in the City. This process
should be updated to include:
•

Opportunities to increase participation across the demographic spectrum through new modes of transportation by incorporating new technology. Shared
mobility/Micro-mobility and Mobility as a Service are some examples.

•

Identify a suite of tools, technologies, and mechanisms that can augment existing transportation options. These levers can be used to manage equity in
the transportation space, support planning initiatives, or prioritize potential technology or service pilots or projects.

•

Consider providing select services or programs for additional control on access and pricing, adjusting in a way that would put citizen mobility first.

Issues & Considerations
•

Infrastructure Readiness: Some staff noted that an increase in demand for automated and connected technologies (e.g. “Robotaxis”) could result in increased
congestion or excessive demand. Our physical and digital infrastructure will need to be prepared to support growing demands.

•

Supporting the Climate Emergency: Some work is being done in this area in parallel, including T2040 and the Climate Emergency. Any findings from this Future
Vehicle Technology initiative should support as inputs to the other programs and not aim to displace any of their work.
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6. Right-Sizing Vehicles and Fleet
Opportunity Description:
Background
Develop policies, procedures, and processes to ensure the appropriate vehicle or equipment is procured for the job, and that the City does not procure more
than it requires to efficiently and effectively deliver citizen services.

Details
With the advent of connected technology and increasing levels of data for decision making, there is an opportunity to optimize vehicle and fleet size and
composition. Especially when systems allow for greater sharing and utilization of vehicles, there could be an increase in utilization resulting in a more
efficient fleet.
•

Asset management planning: Create long-term, incremental asset management plans that slowly incorporate increasing levels of technology as it
becomes available

•

Limit vocational vehicle use: Identify new processes where automation may reduce the reliance on medium and heavy-duty vehicles. Often, a
department may have a limited budget for vehicles and occasionally require a larger format (e.g. Vancouver Public Library), however, automated
technology which could complete multiple trips in a smaller format could be more efficient, especially if it can be a shared asset.

Issues & Considerations
•

Change Management: Staff use will require sufficient communications, and change management. For example, there may be a more complex procurement process as
vehicles become more sophisticated. Staff referred to the replacement of existing pick-up trucks with electric vehicles as a comparative example.

•

Training Requirements: Staff will need to be trained on how to use new vehicle technology in place of previously manual tasks.

•

Capital Requirements: Investing in leading technology, especially high levels of automation, could see significant upfront investments.

•

Safety & Security: Staff and the public will need communications and engagement to prepare for new technology on the streets, especially where citizen-facing services
are concerned.
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7. Training / Job Growth
Opportunity Description:
Background
The City traditionally works with vehicle manufacturers and technology vendors to provide ongoing training and skills development for our staff, effectively
future-proofing their skillsets and allowing them to continue supporting and building upon new tools, systems, and solutions. However, non-traditional auto
manufacturers / technology companies and software development firms are moving into the space occupied by legacy auto manufacturers and longstanding engineering and manufacturing firms (e.g. General Electric, Bosch) with which we usually partner.
Details
The relationships with new technology firms are limited at the City compared with current product or service providers.
•

Develop training programs: Working with staff, unions, technology providers, and educational institutions, develop the necessary training programs to
grow in line with technology. This is underway from an electric vehicle perspective, working with BCIT to develop the curriculum and train staff as the first
of certified EV mechanics.

•

Develop change management programs: As with any major shift in how staff work or complete tasks, developing a robust change management program
with training as a core tenet will be critical to ensuring success.

Issues & Considerations
•

Change Management: Work with staff to help prioritize topics for training by interest and applicability, as well as in developing any associated training, communications
or engagement materials.

•

Job Loss and Training Requirements: Partnering with unions to engage their staff and having city leadership work with exempt staff to address concerns and identify
opportunities around training and job growth. As with any major technology advancement, there is often fear of large-scale job loss, but it often results in a higher-trained
workforce and additional staff to support increasingly complex systems.
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8. Real-Time Data Sharing
Opportunity Description:
Background
Data at the City is collected and stored in silos, generally used within the department it was collected. Some examples of this include GPS data or FIMS
data - used exclusively by FMS, 311 and Infor data - used exclusively by customer care, or driver infraction and accident data - used exclusively by driver
services. As per the existing data practices and policies, much of this data can rarely be shared between departments.
Details
Most of the data collected today is for expressed purposes which would need to be reviewed to see how else the City could generate actionable insights
without overstepping the privacy impact assessment.
•

By sharing the data between departments, leaders in other functional areas will be able to leverage findings to improve decision making and planning

•

Data sharing between departments, especially in real-time where possible, provides the opportunity to reduce response times improving citizen services,
road safety, and operational efficiency

•

The implications of data sharing may be minimal with potential benefits being so large that all levels of operations will support the new use of the data

Issues & Considerations
•

Data Privacy & Security: Data must be used for the expressed purpose for which it was collected. Any proposal to use the data for other reasons must be thoroughly
vetted before proceeding. Further, the collection of personal data and the potential for FOI requests will necessitate certain stewardship measures.

•

Existing Technology: Any solution should plan to leverage existing data collection and reporting systems where possible, and only augment where not.

•

Change Management: Especially where daily tasks are adjusted based on new information or practices, effective training and change management will be required.
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9. Supporting the Climate Emergency Response
Opportunity Description:
Background
On April 29, 2019, the City declared a climate emergency and approved the Climate Emergency Response report in an effort to take a leading role in
tackling climate change. In this were 6 “big moves”, of which half were transportation-related.

Details
The city should consider how opportunities (big and small) can support the climate emergency. Some ways may include:
•

Prioritizing “green” opportunities: Where an opportunity represents emissions savings through technology, shared assets or other innovative solutions
that reduce our environmental impact, the City should prioritize this over others. An example of this could be the in-vehicle alerts program, tracking poor
driving habits to provide training.

•

Costs of carbon: The City should include the costs associated with carbon on any future vehicle technology initiative business cases.

•

Vehicle design: Advocating for electric vehicles or mandating certain fuel efficiency requirements can support the City in reducing overall emissions, and
provides support for pollution free cars, trucks, and buses.

Issues & Considerations
•

Public Policy: The City should consider policies to address environmental and societal externalities. What policies does the City need to establish to ensure
sustainability across the fleet lifecycle and address externalities caused by technology? Will CAVs be required to also be electric? Can we approach the implementation
of the technology from a circular economy perspective to limit waste?

•

Supporting the Climate Emergency: It is important to consider the balance between environmental and societal goals. Do environmental considerations conflict with
the City’s transportation and equity needs (e.g. congestion of autonomous vehicles in certain areas of the city)?
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10. Reputation and Economic Development
Opportunity Description:
Background
The City of Vancouver is considered a leading municipality in Metro Vancouver. To continue the City’s brand not only to residents but to staff and potential
employees, the City could make working for the City aspirational by being at the leading edge of technology and other initiatives, and encourage more
companies to develop technologies locally.
Details
The City can build on it’s laurels to develop an innovation hub or centre of excellence that will further investments in the sector. A few options can begin
laying the foundation for a regional strategy:
•

Build future-proof infrastructure: Some staff noted that the City should begin to identify infrastructure investments that prepare Vancouver for the
autonomous future. This could further entice manufacturers to test technology in controlled or public environments with City permission.

•

Secure strategic partnerships: Form strategic partnerships with industry and academia and position Vancouver as a future vehicle technology innovation
hub.

•

Employment: Analyze the employment potential from future vehicle technology adoption and begin training staff where possible or hiring technicians with
advanced knowledge of some of the upcoming technologies.

Issues & Considerations
•

Equity: Assess impact on taxpayers and their willingness to support this type of initiative.

•

Public Policy: Develop policies and regulations to protect citizens from private sector, or to keep the private sector from monetizing our infrastructure.

•

Support the Climate Emergency: Balance economic development and environmental protection.
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Future Vehicle Technology – Testing Priorities Report
Purpose of this Report
Building on the work completed to date, this phase is focused on identifying innovation with new
technologies by:

Planning for Potential Challenges: Identify near and long-term strategies for
addressing potential challenges with connected and automated vehicles in an urban
context, specifically with regards to City adoption of the technology in fleet vehicles
and City operations.
Developing Evaluation Criteria: Identify a list of pilot opportunity
evaluation criteria and pilot results testing parameters in order to
validate and shortlist opportunities as well as verify benefits and
results.
Identifying Opportunities for Innovation: Develop a list of
potential pilot or testing opportunities that can be
shortlisted based on the evaluation criteria developed.

The core objective is to work with staff to develop evaluation criteria and short-list potential testing
opportunities for the Steering Committee to review.
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Planning for Potential Challenges
When planning for situations with uncertainty, an essential element of any long-term strategy consists of
no-regret moves.

No-regret moves are actions or decisions that have positive payoffs in any situation.
For example, initiatives such as capacity building, training and engaging people are no-regret moves.
These initiatives have foreseeable benefits with limited risks, regardless what the future holds.
Below are the challenges that have been previously identified. What are examples of no-regret moves the
City can perform to address these challenges as the City prepares for future vehicle technology?
#

Consideration

#

Consideration

A

Change management

H

Capital requirements

B

Job loss

I

Coordination with neighbouring agencies

C

Training requirements

J

Emergency preparedness & response planning

D

Safety

K

Regulatory authority

E

Existing technology

L

Equity

F

Technology readiness

M Data privacy & security

G

Infrastructure readiness

N

Public policy
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Planning for Potential Challenges
The City has implemented a few no-regret moves that are currently underway.

Future Vehicle Technology Project

The City has brought together staff from all
departments to align on a vision and
encourage discussion to understand how
autonomous vehicle technology is perceived.
Through repeated workshops, the City has
engaged its staff to identify challenges and
to be prepared for future innovations.
 Challenge A (Change Management)
 Challenge E (Existing Technology)

BCIT EV Maintenance Training

BCIT will be launching a new electric
vehicle (EV) training program for
automotive technicians. This partnership
will ensure that there will be a supply of
staff trained in the safety, maintenance
and repair of electric vehicles.
 Challenge C (Training
Requirements)
 Challenge I (Coordination with
Neighboring Agencies)
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Planning for Potential Challenges
Below are other no-regret opportunities to address the challenges to better prepare the City.

1

Reskilling
Discussions with
Employees &
Employers
 Challenge B (Job Loss)
 Challenge C (Training
Requirements)

2

Develop and
Communicate Data
Policy & Principles
 Challenge M (Data
Privacy and Security)

3

Review Emergency
Response Policies
and Develop an
Operating Guideline
 Challenge D (Safety)
 Challenge J (Emergency
Preparedness and
Response)

As employment opportunities are created with this new technology, some existing
jobs may become obsolete. A series of community discussions could be held with
citizens and employers in roles or industries that would be impacted by
autonomous vehicles. By identifying the skills that need to be retrained and
upskilled, the City can partner with employers to develop the appropriate training
to close the future gap. This avoids job loss and increases technology readiness.

The City can develop and implement a policy and principles consistent with
PIPEDA to address ownership, custody, usage and safeguarding of data from
autonomous vehicles. The City could identify and communicate to residents what
types of data could be collected and how it could be used. With this in mind,
addressing privacy at the initial design stages and throughout the development
process of products, processes or services would keep this issue top-of-mind.

Developing a Standard Operating Guideline for emergency response to deal with
protocols and training for incidents involving autonomous vehicles is a tactic that
the City and vehicle manufacturers could produce. This guideline could include
appropriate training methods/materials such as online modules and detailed
training notes. Additionally, a review of the City’s existing Emergency Response
policies could be studied to identify potential updates that need to be
incorporated.
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Proposed Evaluation Criteria
The initial criteria set was split into two categories including “Screening” and “Evaluation”. The former
criteria are binary and of no particular order, while the latter are in the order which seemed the most
important to the staff we engaged to discuss:
Screening Criteria

Evaluation Criteria

These criteria set eligibility for potential testing pilots or
opportunities by applying minimum thresholds.

These criteria determine the ranked shortlist for potential
testing pilots or opportunities based on alignment to City
staff preferences and priorities.

Safety: The technology must be mature enough to be
considered safe for operators and others.
Technology Availability: The technology must be available
and maintainable in the Metro Vancouver area.
Infrastructure Readiness: Existing infrastructure must be
in place, or the required upgrades must be part of the
proposed pilot to be considered.
Private Data Requirements: The privacy impacts
including the use of all data must not conflict with
existing privacy requirements.
Budget: If funding is not available for a pilot through a
partnership or department, the opportunity would need to
be shelved until such a time that funding is available.

Safety: Opportunities to increase safety for operators and
/ or the public.
Community Readiness: The level of community
engagement and support to test or adopt new
technologies in their area.
Department Fit: Willingness and ability (including the
necessary resources) of the department in question to
lead, test, or adopt new technologies in their workplace.
Alignment to City Objectives: Alignment to strategic
priorities in the department or City as a whole.
Partnerships: Ability to partner with industry leaders,
academic institutions, or other organizations.
Public Space Requirements: Closed area or public
testing.
Cost: In the short-term, pilot costs should be considered.
In the long-term, potential business cases for permanent
implementation may be developed.
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Specific Pilot or Test Opportunities
The project team will work with various stakeholders at the City to gather input at each stage to short-list
and eventually identify a preferred pilot opportunity.

Broad Starting List

Initial Screening

Short-List of Pilots

Preferred Pilot Identified

By engaging staff at all levels we hope to identify a
large number of potential opportunities for further
exploration and consideration for pilots or testing.

1

2

3

4

Through minimum requirements or screening criteria,
the above list will be filtered down to those that are
technically feasible and appropriately funded.

We are here
A short-list ranked as a result of the full evaluation
criteria will identify those opportunities which we will
share with the Steering Committee and CLT.
Through extensive engagement with staff and
leadership, a single pilot or testing opportunity will be
selected for further consideration for implementation.

The objective of this phase is limited to identifying test and pilot opportunities
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Specific Pilot or Test Opportunities
The below potential opportunities were identified with teams during the Issues and Opportunities
workshop, as well as through subsequent discussions and research of available technology.
#

Pilot Opportunity

Description

P1

Preventing Overheating
Brakes and the Related
Failures

Using Geotab and FIMS (existing systems at the City), the project would identify behavior correlated with
premature brake wear. FMS would develop a predictive maintenance program and driver services would
develop training.

P2

Automated Street Sweepers

Automated sweeping technology could be deployed in works yards for a non-public pilot or tested in bike lanes
where an operator closes the bike lane, initiates the automated sweeper and operates the street sweeper
adjacently.

P3

Optimized Transfer Station
Routes

Working with Sanitation, the City could push notifications to service vehicles that cover large areas of the city.
This could include residential collections, litter cans in streets and parks, and street sweeping. Since these
vehicles frequent the transfer station, sharing information on the most efficient route in real time could save
drivers time and increase citizen services.

P4

Accelerated Expansion Of
The Driver Display

An ongoing project in sanitation involves installing driver display tablets in vehicles to aid drivers in resolving
citizen service requests as well as completing their daily duties. This could be expanded to streets, parks, etc.

P5

Real-time Traffic Updates

Provide real-time traffic information shared with operators around current road work, congestion, accidents,
street closures, etc. to optimize routes.

P6

Develop A Training Plan

Maintenance training is typically focused on light-duty vehicles but is not always technical. There is an
opportunity to do a training program assessment and develop a 3-year plan to address any identified gaps in
current and pending technologies.

P7

High Definition Snowplough
Routing

Using high-quality / high-resolution GPS mapping, provide highly accurate routing and measurements for snow
equipment.

P8

Automated Valet Parking

Parking at the National Yard is in high demand. By having an automated valet solution (similar to Tesla
summon), vehicles could be brought out for drivers in a queue at the beginning of a shift.

171

Future Vehicle Technology – Testing Priorities Report
Specific Pilot or Test Opportunities
The below potential opportunities were identified with teams during the Issues and Opportunities
workshop, as well as through subsequent discussions and research of available technology.
#

Pilot Opportunity

Description

P9

Automated Tool Shuttle

Ability to request a shuttle or tools pod to deliver to sites as required.

P10

Automated Vehicle Delivery

Ability to send or request a vehicle in the field to return to FMS for maintenance or repairs without an operator
or tow truck.

P11

Updated Intersection
Technologies

New sensors or technology can be tested in pilot intersections such as replacing induction loops or pedestrian
crossing buttons with cameras or other sensors.

P12

HAAS Vehicle Alert System

Deploy the HAAS Alert system to VFRS vehicles and potentially VPD after a successful pilot. The system
provides real-time digital alerts to drivers and connected cars via in-vehicle systems and smartphone apps
when emergency vehicles are approaching and on-scene.

P13

Opticom Signal Priority

A system that would allow VFRS and VPD vehicles to prioritize their travel in order to reduce response times in
an emergency.

P14

MobilEye System

MobilEye provides a variety of technical solutions to advance autonomous vehicles. A solution to help with lane
departure warnings, enforce safe following distances, or enable automatic emergency braking.

P15

School Zone Speed
Enforcement

Ability to govern the speed of a fleet vehicle to 30km/h when traveling through school and park zones.

P16

Fire Fighting Robots

In the Notre Dame fires robotics were used to deliver tools and support firefighting activities. VFRS could
explore similar technology.

P17

Automated Pothole
Reporting

Leveraging the fleet telematics system, the City could heatmap streets for potential potholes requiring repair
and share this information with Streets.

P18

Automated Traction
Reporting

Leveraging the fleet telematics system, the City could heatmap streets for low traction areas during snow
events to prioritize their response.
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Specific Pilot or Test Opportunities
The below potential opportunities were identified with teams during the Issues and Opportunities
workshop, as well as through subsequent discussions and research of available technology.
#

Pilot Opportunity

Description

P19

Increased Signal
Connectivity

Increase connectivity through latest signal technology or the communications ability of new streetlights.

P20

Dynamic Traffic Management

Use fleet and public data to optimize traffic flow by redirecting fleet operators, leverage connected intersections
to reroute traffic, or prioritize vehicles for social, environmental, or emergency purposes.

P21

Smart Pedestrian Crosswalks

Outfit a crosswalk with pedestrian to vehicle communications to test the effectiveness of driver notifications.
This could be done in parallel at a controlled and uncontrolled crossing.

P22

Street Sweeping Parking
Enforcement

Leveraging technology from Xerox, cameras would document and support automated workflows to ticket
drivers who do not remove their cars during the designated times. This could be expanded to other sanitation
vehicles for permit-only parking or other parking citations.

P23

Autonomous Zambonis

Automate ice resurfacing to reduce time and costs with the Sottu 6 Zamboni. Typical resurfacing time is
between 8-15 minutes between sessions but automating it to 2-3 minutes would allow for increased rental time.

P24

Compactors Connected
Technology

CAT’s compaction technologies could be leveraged in the City’s landfill locations. This includes simple pass
count mapping to elevation data to full machine-to-machine communication to increase safety, improve
operations and save time and money.

P25

Autonomous Lawnmowers

Have autonomous lawnmowers support City Parks Maintenance crews. Frequently mowed and maintained
lawns require less water and are healthier.

P26

Autonomous Snowplows

Increase speed of snow clearing on sidewalks and bike lanes with automatic snowplows while allowing drivers
the ability to focus on priority commuter and transit routes throughout the City.

P27

Object Detection

Use cameras to detect areas of improvement while driving around the city (e.g. detecting potholes, litter on the
streets, graffiti, etc.)
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Opportunities for Further Exploration
The opportunities documented below are less specific, but are aspects that could be layered onto a
specific opportunity or avenues that could be pursued in search of a specific pilot opportunity.
#

Pilot Opportunity

Description

P28

Real-time Data Mapping And
Data Sharing

There is a broader opportunity to identify other key metrics similar to the pothole and traction reporting ideas.
This could expand to include construction zones, accidents, street closures, etc.

P29

Greenest City Scholars
Program (UBC)

There is an opportunity to leverage the Sustainable Scholars Program to engage graduate-level students in
sustainability initiatives. This program pays the student to support a City-led initiative by completing research
or other related tasks.

P30

UBC Partnership Opportunity

Work closely with the existing UBC program to see how the City can participate and contribute to testing
activities or pilots based on their area of expertise.

P31

Building On Current Culture

The sanitation team was eager and prepared to participate in technology pilots. They have been receptive to
new and additional technology in the past and could be an excellent group to engage more fully for a pilot. We
should identify other groups who are receptive to new technology as well.

P32

Testing Alternative Business
Models

While some opportunities require Level 3 to 5 autonomy to implement, the business models enabled could be
tested and validated using additional support staff.

P33

Policy Or Regulatory
Opportunities

Specific policy may need to be reviewed and revised to support future technologies. This could be both internal
(acceptable use) and external (access to infrastructure such as light poles).

P34

Driving Simulator

The driving simulator could be used to capture driver knowledge or to test new technology or systems in select
areas or with varying specifications.

P35

Infrastructure Readiness
Planning

Aspects of our asset management plan should be reviewed for changes to support connected and automated
vehicles (line painting, intersection technology, city-wide connectivity, etc.)

P36

Bosch Technical Proposal –
Video System

Cameras with built-in video analytics. Sensors to report issues affecting the safety of motorists, bicyclists and
pedestrians. Anomalies like vehicles travelling the wrong way will be detected. Video analytics to improve
traffic flow.

P37

Intelligent Multimodal
Intersection Management

Intersection and traffic detection sensors to be monitored and controlled tor future AV applications. These
detectors will enable messages over the air and adjust traffic light timing to accommodate pedestrian crossing.
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Screening Evaluation
The following are previously identified pilot opportunities that are evaluated against screening criteria.
Rows highlighted in green indicate all criteria are met, however, there are instances where something is
unknown or to be determined, which means they could be considered further.
Screening Criteria
Safety

Technology
Availability

Infrastructure
Readiness

Private Data

Budget

Prevent overheating of brakes

✓

✓

✓

✓

✓

Automated street-sweepers

✓

✓

✓

✓

✓

Optimized transfer station routes

✓

✓

✓

✓

~

Expansion of driver display

✓

✓

✓

✓

✓

Real-time traffic updates

✓

✓

✓

✓

~

Develop a training plan

✓

✓

✓

✓

✓

High definition snowplough routing

✓

~

✓

✓

✓

Automated valet parking

✘

✘

✘

✓

✘

Automated tool shuttle

✘

✘

✘

✓

✘

Automated vehicle delivery

✘

✘

✘

✓

✘

Updated intersection technologies

✓

✓

✓

✓

~

HAAS Vehicle Alert System

✓

✓

✓

✓

✓

Opportunity
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Screening Evaluation
The following are previously identified pilot opportunities that are evaluated against screening criteria.
Rows highlighted in green indicate all criteria are met, however, there are instances where something is
unknown or to be determined, which means they could be considered further.
Screening Criteria
Safety

Technology
Availability

Infrastructure
Readiness

Private Data

Budget

Opticom signal priority

✓

✓

✓

✓

✓

MobilEye system

✓

✓

✓

~

~

School zone speed enforcement

✓

✓

✓

✓

✘

Fire fighting robots

✓

✓

✓

✓

~

Automated pothole reporting

✓

✓

✓

✓

✓

Automated traction reporting

✓

✓

✓

✓

✓

Increased signal connectivity

✓

✓

✓

✓

~

Dynamic traffic management

✓

✓

✘

✓

~

Smart pedestrian crosswalks

✓

✓

✓

✓

~

Sweeper Parking Enforcement

✓

✓

✓

✓

✓

Autonomous Zambonis

✓

✓

✓

✓

✓

CAT Compactor Technology

✓

✓

✓

✓

✓

Opportunity
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Screening Evaluation
The following are specific pilot opportunities that are evaluated against screening criteria. Rows
highlighted in green indicate all criteria are met, however, there are instances where something is
unknown or to be determined, which means they could be considered further.
Screening Criteria
Safety

Technology
Availability

Infrastructure
Readiness

Private Data

Budget

Autonomous Lawnmowers

✓

✓

✓

✓

✓

Autonomous Snowplows

✓

✓

✓

✓

✓

Object Detection

✓

✓

✓

✓

✓

Opportunity
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Pilot Evaluation & Ranking
The following is a list of opportunities in order of preference as a result of the evaluation criteria. These
projects could be considered a short-list of potential opportunities for a City-led pilot. The evaluation of
each of the below opportunities are detailed on the following slides.
Evaluation Criteria
Opportunity

Safety

Public Space Community

Department

Objectives

Partnerships

Cost

✓

Low

Develop a training plan

✓

N/A

N/A

✓

✓

Object detection

✓

Yes

TBD

✓

✓

Low

Preventing overheating brakes

✓

Yes

N/A

✓

✓

Low

Leveraging telematics data

✓

Yes

N/A

✓

✓

Medium

Automated street-sweepers

✓

Yes

Req’d

✓

✓

Medium

HAAS vehicle alert system

✓

Yes

Req’d

✓

✓

Medium

Sweeper parking enforcement

✓

Yes

N/A

✓

✓

Medium

Opticom signal priority

✓

Yes

N/A

✓

✓

Medium

Expansion of driver display

✓

Yes

N/A

✓

✓

High

Autonomous Zambonis

✓

No

N/A

✓

✓

Medium

CAT compactor technology

✓

No

N/A

✓

✓

Medium

Autonomous lawnmowers

✓

Yes

Req’d

✓

Low

Autonomous snowplows

✓

Yes

Req’d

✓

Medium
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Opportunity Evaluation
Name

Develop a Training Plan

Description

Operator training does not include connected or automated features, and maintenance training is
typically focused on light-duty vehicles but is not always technical. There is an opportunity to complete a
training program assessment and develop a 3-year plan to address any identified gaps in current and
pending technologies.

Safety

Training on how to safely operate, troubleshoot, and maintain this technology will ensure the safety of
operators and those who interact with the vehicles on a regular basis.

Public Space
Requirements

No public space requirements have been identified as this would be an internal initiative only.

Community
Readiness

Without public space requirements, community engagement and communications are not required.

Department Fit

Fleet and Manufacturing Services are always eager to advance their knowledge and skills, as seen by the
recent partnership with BCIT for electric vehicle maintenance training.

Alignment to
City Objectives

One of the 6 values as part of the City’s mission and values includes Learning: “We are a learning
workplace that grows through our experiences.”

Partnerships

A partnership with BCIT, UBC’s ACIS program, Transportation Futures, or Transport Canada to develop and
share training materials is possible, though not confirmed with any one organization.

Cost

Depending on the range of topics covered, the depth of materials developed, and the extent of external
resources leveraged, this initiative could range in cost from $15,000 - $100,000.

Training is core to the adoption of future vehicle technologies, however,
it doesn’t fit the scope of piloting or testing a new technology in a way
that furthers innovation in operations or service delivery.
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Name

Object Detection Technology

Description

An urban object detection model takes world data to predict and detect items throughout the City. This
could be used to detect graffiti, potholes, damaged sidewalks, garbage in the streets, overflowing
garbage totes, or other regular citizen concerns using a vehicle that is already driving routes throughout
the City.

Safety

This technology represents the opportunity to highlight areas of the City that require maintenance or
service in support of a safer community and transportation system.

Public Space
Requirements

The pilot program would operate on public streets but be effectively invisible to the public.

Community
Readiness

Communication to the community may be necessary. Cameras should be angled down as to not capture
faces or identifying features, however, the community may need to be engaged around the intents of the
program and the measures we are taking to protect their privacy.

Department Fit

This would be deployed to support the 311 department in proactively identifying service requirements and
dispatching the appropriate services as needed.

Alignment to
City Objectives

This would help City Operations identify areas of improvement faster. By tracking and mapping this
information, a plan to fix these issues would also be streamlined.

Partnerships

A partnership could be created with a local machine/deep learning company as they could help create the
necessary program to detect items.

Cost

The recognition software is open source / available free of charge. Costs would be associated with
deploying and maintaining the system and in interpreting data / administering the program.

This pilot would test another application of an existing technology. The
primary benefit to this would be an ability to expand beyond the scope
of use to include additional data capture information.
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Name

Preventing Overheating Brakes

Description

Using Geotab and FIMS (existing systems at the City), the project would identify behavior correlated with
premature brake wear. FMS would develop a predictive maintenance program, and driver services would
develop training. This pilot could start with a subset of vehicles and slowly be implemented across the
fleet, starting with heavy-duty and medium-duty vehicles.

Safety

The program would reduce the undue risk of brakes being unnecessarily stressed. This creates a safer road
environment for all road users and would result in reduced maintenance costs for FMS.

Public Space
Requirements

The majority of driving takes place on public roads however there would be no change to public driver
expectations or road use.

Community
Readiness

Without changes to public space use and expectations, community engagement and communications are
not required.

Department Fit

Both Driver Services and Fleet and Manufacturing Services have identified this as a regular concern that
requires addressing. Further, CVSE has inspected vehicles and found this to be an issue in the past.

Alignment to
City Objectives

This aligns with optimizing fleet maintenance planning and encourages safe driver behavior, the latter of
which further aligns to union initiatives and objectives as well.

Partnerships

No partnerships are currently identified. There may be an opportunity to leverage Geotab and the City
telematics solution to develop a solution at a minimal cost and timeframe.

Cost

The costs associated could potentially be funded through the GPS Program Office to develop reports or in
vehicle alerts. The cost for implementation should be less than $20,000.

The reporting and alerts solution leverages connected technology
but is common with other organizations through harsh braking alerts
and thus does not test innovative new technology.
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Opportunity Evaluation
Name

Automated Street-Sweepers

Description

Automated sweeping technology could be deployed in works yards for a non-public pilot or tested in bike
lanes where an operator closes the bike lane, initiates the automated sweeper, and operates the street
sweeper adjacently. This technology is currently being tested and deployed in regions of China, with over
100 active units currently sweeping malls, industrial parks, theme parks, and more.

Safety

This could improve safety in the works yards by collecting debris including screws and nails. In public, it
could support sweeping of leaves and debris from bike lanes and walkways.

Public Space
Requirements

Initially this pilot would take place in a closed area, ideally a City works yard that is not open to the
public and has limited access from contractors or others (e.g. delivery drivers, etc.). After extensive
testing, this could be expanded to public deployments (e.g. park space or bike lanes).

Community
Readiness

No communications or engagement with the community would be required until a public trial is
scheduled. This could be a broader City-wide campaign.

Department Fit

Sanitation is open to new technology that supports improved service delivery.

Alignment to
City Objectives

A public deployment in bike lanes would support safe active transportation by clearing leaves or other
debris from bike lanes or bike routes. This would further increase citizen service delivery and efficiency.

Partnerships

There are existing testing programs in China. Select manufacturers may be interested in partnering for
the first North American pilot or test of automated sweeper technology.

Cost

Costs have not been determined at this time. A single unit deployment should be of limited capital outlay.

This is an innovative example of a suite of new and advancing
technologies including advanced self-driving algorithms, the application
of camera, radar, and lidar technology. This could support training and
validate a potential business case for a larger deployment.
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Name

HAAS Alert System

Description

Deploy the HAAS Alert system to VFRS vehicles and potentially VPD after a successful pilot. The system
provides real-time digital alerts to drivers and connected cars via in-vehicle systems and smartphone apps
when emergency vehicles are approaching and on-scene.
Similar pilots are underway in Chicago and other major US cities.

Safety

The system supports increased safety for first responders and the public by notifying when there is an
emergency first responder nearby either attending to a scene or on route.

Public Space
Requirements

The system is designed to make public spaces safer through real-time information sharing. This doesn’t
involve automated vehicle technology and poses little risk to drivers other than a potential distraction.

Community
Readiness

Information should be shared on data collection limits with the residents of Vancouver who may feel their
privacy has been compromised by way of location-based notifications on their personal mobile devices.

Department Fit

Both the VPD and VFRS have expressed interest in deploying this technology.

Alignment to
City Objectives

Increasing public safety and reducing response times are core objectives to the VPD and VFRS.

Partnerships

HAAS has partnered with several cities and organizations to test the technology. There may be an
opportunity to approach this on a larger scale by partnering with neighbouring municipalities.

Cost

The VFRS and VPD have considered this technology and may have existing budget dedicated to a pilot or
to further explore its capabilities. Cost estimates are unavailable at this time.

The HAAS Alert System has roots in safety and emergency responder
operations. The technology has applications and potential for testing
with automated vehicles as they become more prevalent making it a
more applicable pilot or test opportunity.
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Name

Increasing the Impact of our Fleet Telematics System Data

Description

Leveraging the fleet telematics system, the City could better identify issues on our roads (potholes, low
traction areas during snow storms) or with our fleet (vehicle sensor failures, engine codes, etc.). This
would allow for increased work planning, including preventative maintenance planning and addressing
issues before they became larger problems, increasing damage to vehicles and safety risks to road users.

Safety

This initiative would improve safety on the streets for all road users, including City operators.

Public Space
Requirements

The pilot program would operate on public streets but be effectively invisible to the public.

Community
Readiness

No communications or engagement would be required.

Department Fit

The Streets group is interested in adopting technology to support more effective work planning, reduce
citizen complaints through proactive repairs and maintenance of our streets and assets. The Fleet and
Manufacturing Services Branch would be interested in this for more effective preventative maintenance.

Alignment to
City Objectives

One of the 6 values as part of the City’s mission and values includes Responsiveness: “We are responsive
to the needs of our citizens and our colleagues.”

Partnerships

ICBC also has a “Techpilot” project underway that leverages telematics information from new drivers.
There may be an opportunity to partner with ICBC to increase fleet size and identify more trouble areas.

Cost

The costs associated could potentially be funded through the GPS Program Office to develop reports. The
cost for implementation should be less than $20,000 per report.

This opportunity capitalizes on existing fleet technology to improve road
safety for all users and increase fleet uptime. The findings from this pilot
could inform additional data collection and analysis opportunities.
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Name

Sweeper Parking Enforcement

Description

Leveraging technology from Xerox, cameras would document and support automated workflows to ticket
drivers who do not remove their cars during the designated times. This could be expanded to other
sanitation vehicles for permit-only parking, other parking citations, or documenting other challenges such
as encroachments, waste contamination, or carts not being placed out.

Safety

This opportunity does not provide additional safety for staff or the public.

Public Space
Requirements

The technology supporting this pilot project exists already on Parking Enforcement vehicles at the City.
This expansion to other fleet vehicles would simply expand its application.

Community
Readiness

Not required as similar technology is currently on parking enforcement vehicles.

Department Fit

The sanitation department is open to new technology that enhances their service delivery. While this
technology focuses on illegally parked cars it could be expanded to document encroachments or other
collections-related challenges such as contamination.

Alignment to
City Objectives

This would support increased operational efficiency by allowing parking enforcement to focus on other
regions of the City while sweeper vehicles could automatically trigger citations vehicles on their route.

Partnerships

None.

Cost

Medium to low as the equipment would need to be installed and sweeper drivers trained on how it
operates.

This pilot would test another application of an existing technology. The
primary benefit to this would be an ability to expand beyond the scope
of use to include additional data capture information.
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Name

Opticom Signal Priority

Description

A system that would allow VFRS and VPD vehicles to prioritize their travel in order to reduce response
times in an emergency.

Safety

This would increase safety for first responders and other road users by allowing emergency vehicles to
pre-emptively change traffic lights to secure the right of way.

Public Space
Requirements

This would take place on public roads but would use technology deployed in nearby municipalities.

Community
Readiness

No communications or engagement would be required.

Department Fit

Both the VPD and VFRS have expressed interest in deploying this technology.

Alignment to
City Objectives

This would support increasing road safety for all road users.

Partnerships

None.

Cost

There may be existing budget for this initiative with VFRS and VPD. Formal costs would need to finalized
based on the number of vehicle and intersection retrofits required.

This technology is not new or innovative from the perspective of the
transportation infrastructure, having been available for the better part
of the last 50 years.
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Name

Expansion of Driver Display

Description

An ongoing project in sanitation involves installing driver display tablets in vehicles to aid drivers in
resolving citizen service requests as well as completing their daily duties. This could be expanded to
streets, parks, etc.

Safety

This technology as it is currently deployed does not have a primary benefit of increasing safety.

Public Space
Requirements

The system will be deployed to support the delivery of citizen services in a more efficient and effective
manner, but does not interact with the public in any way.

Community
Readiness

No communications or engagement would be required.

Department Fit

Several departments have requested driver displays to support work planning and responding to citizen
requests including Parks, Streets, Traffic and Electrical, and others.

Alignment to
City Objectives

This opportunity supports faster response time to citizen service requests, enhanced emergency response
planning, and increased service delivery such as in collections, storm response, snow response, etc.

Partnerships

None are currently identified. The solution could be built off existing driver display systems and
capabilities being deployed to the sanitation collections team.

Cost

Each department-specific iteration of the driver display could cost up to, or in excess of, $100,000
depending on software and hardware requirements.

Depending on the deployment configuration, this could provide
significant benefit by leveraging recent technology advancements in
telematics, equipment sensors, and work planning.
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Name

Autonomous Zambonis

Description

Using the prototype Sottu6, an automated Zamboni offers a computer-controlled process that allows ice
resurfacing time to be reduced. Rather than having one large vehicle with a driver, the job of ice
resurfacing is completed with two to four preprogrammed autonomous machines. The impact of this
would allow for increased rental time for the City’s 8 ice rink facilities.

Safety

This would reduce possible injuries from operating the Zamboni as the automated machines are smaller in
size, much like a robotic floor sweeper.

Public Space
Requirements

The autonomous Zambonis would need to be deployed in a closed ice rink.

Community
Readiness

No communications or engagement would be required. There may be an opportunity to showcase the
technology to citizens. Job loss would not occur as someone would need to deploy and maintain.

Department Fit

The Parks department that oversees community centres would need to be engaged on the new technology
to verify fit, resource availability, and desire to pursue a pilot project.

Alignment to
City Objectives

This would support operational efficiency as the ice resurfacing time would be reduced, allowing for a
faster turn around between rentals.

Partnerships

Would be required with Sottu6, the referenced autonomous Zamboni innovator. A partnership to test its
prototype could be mutually beneficial for both organizations.

Cost

Costs have not been determined at this time. A single unit deployment should be of limited capital outlay.

This industry has seen very little change within the past few decades.
The primary benefit of this would be a reduction in ice resurfacing
time.
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Name

Connected Compactor Technology

Description

By leveraging CAT’s technologies, the risk of over- or under-working waste will be reduced. Control
techniques, including achieving maximum density in few passes and tracking real-time compaction can
inform operators on their performance and indicate areas of improvement. Additionally, avoidance zones
and alerts can be set up to increase safety at jobsites.

Safety

CAT’s technology uses recorded data to identify training needs to make a jobsite safer. Its compaction
algorithm provides in-cab guidance and reporting capabilities.

Public Space
Requirements

This would be tested at the landfill or in the transfer station where the public will not be situated / do
not have access.

Community
Readiness

No communications or engagement would be required for this pilot.

Department Fit

Transfer and Landfill Operations has expressed interest in deploying this technology, indicating that some
new bulldozers may come with it included.

Alignment to
City Objectives

Improvement in operations will be evident by allowing operators to visually monitor progress, identify
trouble spots and ensure coverage and uniformity. It can further optimize loading the containers for
landfill transfer instead of relying on weight readings alone.

Partnerships

None as the solution is past pilot stage from the vendors perspective.

Cost

CAT’s Connected compaction technologies can be included in the outfitting costs of new compactors as
they are ordered and outfitted for the City.

CAT’s three key technologies – Compact Algorithm, Mapping, and
Connectivity – provide opportunities to increase safety and improve
operator performance.
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Name

Autonomous Lawnmowers

Description

Autonomous Lawnmowers maintain grass with reduced noise, consistent cuts, and reduced operational
risk. Sensors detect obstacles in its path. Electric and gas options are available.

Safety

The automated mowers have a lower center of gravity which would be useful in areas with higher grades
that represent higher risk of equipment tip or rollover.

Public Space
Requirements

The pilot would take place in the City’s parks. An area would need to be closed off to ensure the public
does not cross path with the autonomous lawnmower.

Community
Readiness

Signage or materials may be required at select locations to showcase the technology. As this is becoming
more common technology in regular households, this should not surprise the public in genera.

Department Fit

The Parks department would need to be engaged on the new technology to verify fit, resource
availability, and desire to pursue a pilot project.

Alignment to
City Objectives

There will be a cost reduction as the self-driving robotic mower can mow a greater surface area with
reduced energy. Mowing more frequently with an automated mower will also reduce water costs. Labour
can be directed to other high-value tasks for Parks maintenance.

Partnerships

A partnership could be proposed with Husqvarna’s Automower or Left Hand Robotics’ Mower.

Cost

Formal costs would need to finalized based on the number of lawnmowers to be tested, though the cost
for each will not be substantial.

This opportunity will allow for the City’s green areas to be consistently
maintained, to reallocate labour to more value-added activities, save
money, and to increase the health of turf.
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Name

Autonomous Snowplows

Description

When a snowstorm strikes the City, roads are the priority. Bike lanes and sidewalks could be cleared with
autonomous snowplows. These snowplows allow sidewalks to be cleared 14 times faster and improves
overall snow clearing operations by having drivers focus on priority commuter routes.

Safety

As some autonomous snowplows can de-ice while clearing snow. This would increase safety for
pedestrians and cyclists.

Public Space
Requirements

Blocking off a pedestrian walkway or a private alleyway will be necessary to pilot this technology. It could
also be piloted away from the public in works yards clearing pedestrian walkways.

Community
Readiness

No communications or engagement would be required if a works yard can be used as a test site. For a
public implementation a communication to the public showcasing the technology would be recommended.

Department Fit

Engineering typically dedicates as many resources as possible to the snow response during an event. This
would work as another tool to address service needs. Department engagement would be required.

Alignment to
City Objectives

Increasing the speed of snow clearing improves operational efficiency and increases the safety of citizens.

Partnerships

Left Hand Robotics manufacturers the Snowbot. A partnership with them is possible to pilot and showcase
this technology; such a test case could be mutually beneficial for both organizations.

Cost

Costs have not been determined at this time. A single unit deployment should be of limited capital outlay.

This technology could augment the manual laborers clearing snow and
the drivers operating snowplows and salter/brine trucks. By clearing
paths faster, safety is increased.
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Issues & Considerations Identified

Technology

People

The table below outlines the key issues or considerations that were identified throughout our engagement
with staff at the City; they have been bundled by theme, but not prioritized. These issues may vary slightly
for each opportunity but would be addressed similarly throughout.
# Consideration

Description

A Change management

Significant advances in technology and changes to day-to-day operations for City staff and the general public
will require engagement and time to successfully implement and align goals.

B Job loss

City employees at all levels are concerned with the potential for job loss. Extensive consultation with unions
and focusing first on the opportunities that make work safer, augment staff to increase productivity, or
improve fleet reliability will ensure success.

Training
C
requirements

There were concerns among some employee groups that senior staff fear becoming obsolete or that their
training needs may be ignored with new training targeting younger staff or foregoing training in place of hiring
those with the necessary skills.

D Safety

As with any technology, the safety afforded will be paramount to frontline operators and users, leadership,
services, and policy makers internally. Externally, the public will want reassurance around safe operations of
equipment.

E Existing technology

The City has deployed existing technology infrastructure and systems which are used heavily in many cases.
Alignment with existing investments in technology where possible will avoid additional costs or unnecessary
complexity.

F

Technology
readiness

As a product of future looking conversations, many of the ideas and opportunities may not be technically
feasible or available at this time. This can range from the availability or variability of connectivity (e.g. 5G
networks) or automated features (e.g. Level 3 to 5 autonomy). Technology is also rapidly advancing, with
previous technology becoming obsolete, it may be difficult to plan our investments.

G

Infrastructure
readiness

Significant resources are currently deployed to support our aging infrastructure. Building on this are
increasing requirements for additional capacity, including more communications support, larger conduit, and
retrofits.
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The table below outlines the key issues or considerations that were identified throughout our engagement
with staff at the City; they have been bundled by theme, but not prioritized. These issues may vary slightly
for each opportunity but would be addressed similarly throughout.
# Consideration

Description

Policy

New technology, especially in the early stages, may have high upfront costs. Significant capital funding may
H Capital requirements be required during fleet upgrades, service contracts for implementation, training and change management
planning for operators and the frontline.
Coordination with
I neighbouring
agencies

To support interoperability of automated and connected vehicle technology, the City will need to partner with
other agencies including neighbouring municipalities, Metro Vancouver, and TransLink to standardize where
possible.

Emergency
J preparedness &
response planning

As reliance on this technology increases, an appropriate emergency response plan must be developed to
maintain or quickly return to normal operations during an emergency.

There are often multiple jurisdictions regulating vehicles and new technologies. For example, while the
Province regulates vehicle safety and operation, cities regulate streets and traffic. Coordination across
K Regulatory authority
governments will be required to ensure safe operation and interoperability across city, regional and state
boundaries.
L Equity

M

Data privacy &
security

N Public policy

The opportunities made available from new technology has potential benefits for all citizens and constituents,
however the requirements of adoption may limit departments, neighbourhoods or individuals without the
necessary means (e.g. capital, unequal distribution of services / access for unbanked, those without
smartphones, etc.).
Adoption of some technologies require the collection and analysis of personal data. Questions related to
data ownership, protecting data from cyber attacks, and privacy are of primary concern.
Several policies will need to be developed to enable and support the appropriate uses of vehicle technology
on our streets.
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Improving Outcomes

The below opportunities were identified in reviewing the previous themes discussed at our Issues and
Opportunities Workshop. These have been further developed to include potential pilots, applications, and
core considerations; they have been bundled by theme, but not prioritized.
#

Opportunity

Description

1

Improving safety

Staff identified opportunities to improve safety for drivers and the public through connected and automated
technologies, which could be implemented using currently available and future technologies.

2

Increasing
operational
efficiency

Leveraging data provided as part of a connected fleet, staff identified the opportunity to do more with the
same resources through data analysis, forecasting, predictive modeling, root cause analysis, and training.

3

Increasing citizen
services

Leveraging automated vehicle technology as it becomes available, staff identified the opportunity to
complete their duties at an increased pace or efficiency. This would allow staff to increase the value-added
services with existing resources.

4

Traffic management
and control

In order to manage and improve the flow of traffic, the City could optimize traffic flow in response to
events, incidents, or street closures. Through technology and policy, the City could also influence traffic
patterns throughout the day. While active traffic management is already deployed at the City, there are
opportunities to adapt new technology to further improve.

5

Improving
transportation
options

Working with the community, there is an opportunity to increase access to transportation through a multimodal strategy. The City can continue to identify and leverage different modes of transportation to address
gaps in sustainable and equitable access to transit.

6

Right-sizing
vehicles and fleet

Develop policies and procedures to ensure the appropriate vehicle or equipment is procured for the job,
and that the City does not procure more than it requires to efficiently and effectively deliver citizen
services.
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Opportunities Identified

Strategic Priorities

The below opportunities were identified in reviewing the previous themes discussed at our Issues and
Opportunities Workshop. These have been further developed to include potential pilots, applications, and
core considerations; they have been bundled by theme, but not prioritized.
#

Opportunity

Description

7

Training / job
growth

Working with staff, unions, and educational institutions, the City could develop the necessary training
programs to grow staff along with technology.

8

Real-time data
sharing

Improving the flow of information within departments, between departments and with the public, based on
what is collected in the field.

9

Supporting the
Climate Emergency
Response

Strategies to reduce our reliance on fossil fuels, increase the useful life of our assets, and optimize our
resources in a way that is environmentally sustainable and supports the public and others in achieving the
same.

10

Reputation and
economic
development

Develop the regions expertise of and acceptance of this technology. By becoming an innovation hub, the
City can develop a unique value proposition to employment candidates and an ecosystem for economic
development opportunities.
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Future Vehicle Technology – Lessons Learned
Note on Engagement Approach
It is important to describe the guiding principle behind our engagement approach as this provides context
for our lessons learned:
Our primary objective was to meaningfully engage with City employees at all levels through each step of
the project by tailoring our approach for each department, speaking their language, and creating a
common level of understanding of the technology and potential applications before proceeding.
At each stage of this project, this was achieved by:
1. Collaborating with departments on engagement toolkit materials prior to implementing an approach.
2. Providing multiple opportunities and mediums to be involved, including in-person presentations,
department workshops, online surveys, a centralized mailbox for anonymous submissions, etc.
3. Engaging staff at all levels from frontline workers to leadership with and without their supervisors.
4. Framing collaborative conversations, limiting debates, and avoiding sweeping predictions.
5. Providing a safe environment for open discussions.
The initial focus was on recent technology advancements, followed by applications of those technologies.
With a common understanding of the current landscape and examples, those engaged were encouraged
to identify the potential opportunities and challenges with pursuing a similar pilot within their
department and the City.
Benefits of this Approach
Broad engagement at each step throughout our process resulted in a collaborative environment providing
insights, suggestions, considerations, and potential pilot opportunities that would not have been
identified if we limited our engagement to a single stage or a limited group. It further created a sense of
ownership that prevails into the pilot stage with departments excited to test new technologies.
199

Future Vehicle Technology – Lessons Learned
Purpose of this Report
The objective of this document is to highlight lessons learned while deploying our engagement strategy
with the City of Vancouver to build capacity in automated and connected vehicle technology. Our hope is
that other organizations or municipalities who deploy this approach can integrate our recommendations
early for better results.
Each slide summarizes a lesson learned by detailing the following:

Issue Description: How we would define the issue that we were experiencing
before knowing the suspected root cause.
Associated Challenges: As a result of the issue described, there were certain
detriments that could be easily observed. These are indicators for future
facilitators that an issue may be presenting itself in select sessions.
Lesson Learned: How we identified and determined a resolution for the issue
and associated challenges.

Recommendations for Others: Actions or steps we found success in or would
recommend to those who are pursuing the same approach in the future.

200

Future Vehicle Technology – Lessons Learned
Executive Summary
The following lessons were identified throughout the project:
1.

Sharing the designs, templates, and facilitation guides for the materials development phase (and all
those to follow) provides tangible examples of the desired outputs and confirms expectations.

2.

Various engagement tools and methods can produce new insights. Varying these tools across
audiences and leveraging innovative methods not before used with these staff groups can have
excellent outcomes.

3.

Videos are a useful tool, but in-person presentations are often still best. People find other people
engaging, especially if there are likely to be questions throughout. We heard from one department
that feedback was better among those who were given an in-person presentation over videos.

4.

Refocusing the group on tangible examples early in any presentation or workshop is crucial to having
a productive, non-threatening conversation. By introducing the spectrum of technology and explicitly
stating that you are focusing on select levels for that meeting or exercise, you avoid dystopian /
utopian views.

5.

Use current news and events as examples and refresh often. As the sector is advancing rapidly and
new projects happen regularly, it is helpful to keep an active eye on developments in the space.
Local examples that may have gone viral offer another avenue of common understanding or
knowledge.

6.

Acknowledge early on that regardless of their role or the vehicles or machinery they operate, on
public roads or on private property, that they may still interact with a vehicle using automated and
connected technologies. The ramifications of this can be highlighted in the technical limitations of
the technology.
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Prepare Phase

Issue Description

Our initial Engagement Strategy document did not outline the preparation being
completed prior to inviting staff to material development sessions. Initially there
was confusion among the Steering Committee around the approach to develop
materials and the extent of drafting completed beforehand.

Associated
Challenges

This manifested as a hesitation from the Steering Committee to sign off on the
approach as the amount and quality of materials being prepared remained
unknown.

Lesson Learned

Sharing the designs, templates, and facilitation guides for the materials
development phase (and all those to follow) provides tangible examples of the
desired outputs, confirms expectations.

Recommendations
for Others

1.
2.
3.

Provide templates and example deliverables with the Engagement Strategy
Document.
Use examples from other projects completed by staff or contractors as
target deliverables.
Have back-up engagement materials that can be used if the materials
development phase does not result in enough quality products.

Dedicate resources to developing templates for and examples of engagement and communication materials
ahead of time.
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Varying Engagement Tools

Issue Description

Throughout the sessions we noticed that some participants were less engaged
than others. This was either due to a lack of understanding, or interest. At times,
it could also be due to an engagement method that was not successful with that
individual.

Associated
Challenges

This resulted in some participants not being heard, or some issues or
opportunities not being collected until later.

Lesson Learned

Various engagement tools and methods can produce new insights. Varying these
tools across audiences and leveraging innovative methods not before used with
these staff groups can have excellent outcomes.

Recommendations
for Others

1.
2.
3.
4.

Prepare the audience as best you can with pre-read materials, etc.
Use a combination of in-person (workshops) and remote (surveys) formats.
Vary the style and types of engagement. We leveraged World Café style
workshops, cross-department break out sessions, remote learning (videos,
surveys, links to online resources), and the Visual Explorer technique.
Involve people at multiple stages and in multiple sessions when the format
or approach changes as new ideas will emerge, especially as they have
considered it over time.

Varying engagement tools throughout sessions can generate unique insights and better engage some
participants.
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Video and In-Person Presentations

Issue Description

At times we had technical or logistical issues with showing our videos in-person.
We also found that asking everyone to view the videos ahead of time was not
always met with enthusiasm.

Associated
Challenges

A baseline of knowledge was not always guaranteed, which made engaging
participants more difficult when a common denominator and language was not
defined, or could not easily be defined.

Lesson Learned

Videos are a useful tool, but in-person presentations are often still best (or use
both). People find other people engaging, especially if there are likely to be
questions throughout. We heard from one department that feedback was better
among those who were given an in-person presentation over videos due to
technical difficulties.

Recommendations
for Others

1.
2.
3.

Have a presentation ready and a speaker prepared to competently present
the information and answer questions in the event of a technical issue or
failure.
In the event of a system failure, switch format quickly to retain the
attention of the audience.
Have a component of every session include an in-person presentation to fully
engage, interact with, and answer questions from the audience.

Video presentations can and should be augmented by in-person presentations, even if they cover similar
material, as the two mediums engage people differently.
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Targeted Discussion Topics

Issue Description

The audience tends to focus on spectrum end-points (e.g. Level 5 autonomy)
which is not helpful in identifying opportunities to prepare for or leverage
current levels of technology (e.g. Level 2).

Associated
Challenges

Challenges included losing the attention of members in the audience, creating a
sense of fear or panic, immediate concerns over job loss, or losing the trust of
the group.

Lesson Learned

Refocusing the group on tangible examples early in any presentation or workshop
is crucial to having a productive, non-threatening conversation. By introducing
the spectrum of technology and explicitly stating that you are focusing on select
levels for that meeting or exercise, you avoid dystopian/utopian views.

Recommendations
for Others

1.
2.

State your focus before or as you introduce the levels of technology.
This is as much about challenges as it is about opportunities; be sure to:
a. Highlight shortfalls of the technology.
b. Acknowledge unrealistic timeline predictions (e.g. Elon Musk) as such.

These help alleviate concerns among the group and identify potential challenges.
Stating the focus of the discussion up front prevents people from fixating on what excites or intimidates them
the most.
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Current and Local Examples of Technology

Issue Description

Descriptions of the technology can work retrospectively (automatic
transmissions, traffic aware cruise control, etc.) but looking forward and defining
future functionalities that are unknown can be more nebulous.

Associated
Challenges

This can cause confusion about the topic at hand, or where to draw bounds for
inclusion. It can further create a sense of denial (“that will never happen”)
which is not constructive to the conversation. Some will doubt (and may be
correct) that certain things are achievable, but attainability is not the focus.

Lesson Learned

Use current news and events as examples and refresh often. As the sector is
advancing rapidly and new projects happen regularly, it is helpful to keep an
active eye on developments in the space. Local examples that may have gone
viral offer another avenue of common understanding or knowledge.

Recommendations
for Others

1.
2.
3.

Use tangible examples relevant to that audience. In Vancouver there was a
video of a Tesla Model 3 using an advanced Level 2 feature that went viral on
the news, which almost everyone had seen / could relate to.
Leverage press releases from the likes of Alphabet (Google), Uber, Tesla,
Waymo or other auto manufacturers that are advancing in the space.
Show simply examples that many already use today (e.g. Apple CarPlay,
remote start, auto-park, etc.)

Using local, relatable examples (where possible) bridges the gap from “Sci-Fi” to reality.
206

Future Vehicle Technology – Lessons Learned
Applications of Technology

Issue Description

Some audiences or participants with specialized or protected roles or positions
are not interested in the topic as they feel it does not apply to them directly.

Associated
Challenges

This creates limited engagement among that group. More importantly, valuable
input from those participants who may still interact with vehicles outfitted with
future technologies can be lost.

Lesson Learned

Acknowledge early on that regardless of their role or the vehicles or machinery
they operate, on public roads or on private property, that they may still interact
with a vehicle using automated and connected technologies. The ramifications of
this can be highlighted in the technical limitations of the technology.

Recommendations
for Others

1.
2.

Highlight the shortfalls of technology to illustrate why this is important in
the context of the work they do.
Reinforce the value of their input by highlighting specifics that may be
overlooked by product designers / developers who don’t understand their
daily responsibilities.

Remind operators of specialized equipment that they will still interact with this technology on the job.
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