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Letter from the CEO 

 

A message from CUTRIC CRITUC 

Dr. Josipa Petrunić 

President & CEO 

Canadian Urban Transit Research and Innovation Consortium 

Dear CUTRIC Members & Supporters, 

Canada’s transition to zero-emission mobility has been a bright spark of progress throughout the 
COVID-19 pandemic with its momentum accelerating dramatically since the publication of CUTRIC’s 
Annual Report (2020-2021).  

Of the many factors fuelling this acceleration, the federal government’s Zero Emission Transit Fund 
(ZETF) looms large. Launched in August of 2021, this five-year, $2.75-billion national program is 
working to achieve many of the objectives identified in CUTRIC’s Federal Five Point Plan. CUTRIC 
worked closely with Infrastructure Canada officials to ensure that transit agencies’ needs would be met. 
As a result, we now have in place a five-year $10-million ZETF contribution agreement with the 
Government of Canada to support fleet decarbonization planning.   

CUTRIC has quickly and effectively acted on its mandate. In January 2021, we launched our formal Zero 
Emission Bus (ZEB) Committee, a national forum for CUTRIC’s 130-plus members to share information 
and data on ZEB planning, procurement and deployment. Over the course of the 2021, over 500 
individuals attended 35 presentations from member organizations, including Infrastructure Canada, the 
Toronto Transit Commission, and TransLink. 

Our Power Providers & Utilities (PPU) Transit Decarbonization Committee was inaugurated in February 
2022 after the publication of a comprehensive market scan of Canadian utilities’ transit electrification 
strategies and five years of leading a power providers working group. Designed to create strategic 
pathways for utilities to support ZEB deployment across North America, the Committee empowers 
members to share up-to-date data and information on utility sector experiments, pilots and regulatory 
outcomes; inform stakeholders about relevant legislative and regulatory decision-making; and identify 
and overcome challenges within funding and financing programs.  

CUTRIC’s momentum continued into March of this year when we launched new tools in our ZEB 
Consulting Services™ division to help transit agencies of all sizes achieve their decarbonization goals. 
This division leverages our RoutΣ.i™ 3.0, RoutΣ.i™ lite and CloudTransit™ 2.0 analytical tools. In parallel, 
CUTRIC’s National Joint Procurement of Zero-Emission Buses (CUTZEB™) has now launched as 
CUTRIC’s first spin-off corporation. CUTZEB™ will lead Canada’s first national joint procurement 
program for public transit infrastructure focusing on a turn-key zero-emission transit solution for small- 
to mid-sized agencies across the country. 
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This year, we also launched the much-awaited and first-of-its-kind Canadian ZEB Database™, which 
documents the number of ZEBs actually on Canadian roads today.  

Our major commercialization projects are also on track and changing the nation’s mobility sector day 
by day. The Pan-Canadian Battery Electric Bus (BEB) Demonstration & Integration Trial is comparing 
bus and charger performance data across Vancouver, York Region and Brampton in real-time and for 
the first time in North America as a multi-city proto-data trust. The Pan-Canadian Hydrogen Fuel Cell 
Electric Bus (FCEB) Demonstration and Integration Trial will move into its second phase by launching 
and monitoring 10 Canadian-made FCEBs for a full lifecycle in Mississauga, Ontario. And CUTRIC’s 
National Smart Vehicle Demonstration and Integration Trial is moving towards final route selection for 
the deployment of a set of interoperable autonomous shuttles as transit solutions in the City of 
Markham. 

As Canada continues to recover from COVID-19, CUTRIC’s Team is redoubling efforts to find new and 
innovative ways to advance Canada’s transition to zero-emission mobility. As this transition has gained 
ground, so too has the CUTRIC consortium of dedicated members and staff.  

CUTRIC and its members are a beacon of light guiding Canada toward its net-zero future. Thank you for 
helping us to get here. 

 

Sincerely, 

 

 

 

Josipa Petrunić  

President & CEO 
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Letter from the Chair 

 

 

 

 

 

 

 
Letter from Chair Sue Connor 

Dear CUTRIC members, supporters and staff, 

It’s been said that all good things must come to an end, and that’s exactly how I feel as I conclude my 
five-year tenure as CUTRIC’s Board Chair. Best of all, I leave knowing that there is truly no end to the 
energy, dedication and ingenuity of the CUTRIC Team. 

I am immensely proud of how far CUTRIC has come since I was elected to the Board in 2016. At that 
time, we were striving to make Canada a global leader in low-carbon smart mobility technologies by 
supporting the commercialization of technologies through industry-led collaborative research, 
development, demonstration, and integration (RDD&I) projects. Now, as the Government of Canada’s 
selected National Planning Service for its Zero Emission Transit Fund, we can apply these innovative 
tools with new influence and confidence. 

Skill we have covered with the CUTRIC Team adding several key members. Marie-Ève Assunção-Denis 
joined us as Membership Success Officer. Junli Hu came on board as a ZEB Simulation GIS Technician 
working on performance modelling and geospatial data analysis. Hafsa Arif became our 
Communications and Social Media Analytics Officer, and Maria Pinto our Project Manager for Rail 
Innovation. Accredited Change Management Specialist Conrad Kassier signed on as our ZEB 
Commercialization Team Lead while Social Scientist Titash Choudhury has been blazing a trail by 
helping CUTRIC’s members and clients to understand the social impact of transit electrification.  

At the executive level, Fractional Chief Operating Officer Michele Davies has built her impressive career 
on helping corporate Canada adopt emerging technologies. Marianne Neuper, our Fractional Chief 
Financial Officer, has more than 15 years of expertise in directing the financial and accounting activities 
for private and publicly traded companies while Human Resources Legal Advisor Marie-Claude 
Perreault provides a wealth of management experience as an attorney specializing in labour and 
employment and occupational health and safety. Together, these distinguished additions are 
supporting CUTRIC’s succession planning, growth and sustainability. 

While there has been no shortage of new faces at CUTRIC, we must bid farewell to six outgoing Board 
members: Elisabeth-Victoria Walsh, Nova Bus; Martin Lapointe, Réseau de transport de la Capitale; 
Carolina Gallo, Hitachi Energy (now at General Electric); Anna Murray, Cummins; Bem Case, Toronto 
Transit Commission; and Tim Dickson, Alstom. I am proud and honoured to have collaborated with 
individuals who are so passionate about low carbon smart mobility, and who are so skilled in working 
to further its advancement. 

Lastly, I applaud the CUTRIC Team and Board for showing such resilience during the COVID-19 
pandemic. As I ease into retirement after 34 years in the public transportation sector, the dedication 
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shown towards achieving a common goal — better, cleaner public transportation for all — is a career 
exclamation point I will always treasure.  

 

Sincerely, 

 

 

 

Sue Connor 

Chair 
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Outgoing 2020-2022 Board of Directors  

  
OUTGOING
2020 - 2022
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Proposed 2022-2024 Board of Directors 

 

 

Michelle Jones
Toronto Transit 

Commission

Randy Helmer
TransLink

Heather Pratt
University of 

Windsor

Eddie Robar
Edmonton Transit 

Service

Sue Connor
Burlington Transit

Jennifer McNeill
New Flyer

Mark Shorey
Thales Group

Steve Kay
Enbridge

Theresa Cooke
Siemens

Stephanie Lefebvre
ABB

Nicolas Pocard
Ballard

Kymm Girgulis
BC Hydro

Kosai Alnasan
Hitachi Energy

Mylene Tassy
Nova Bus

2022 - 2024
PROPOSED
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CUTRIC Committees 
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CUTRIC Sponsors 
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Organizational Structure 



  
 

 

PAGE 14 

Management Discussion  

Management Review 

We recognize that as time proceeds, much of our work is under competitive challenge by consulting 
companies and other organizations. One of our differentiating factors is our ability to start working in a 
field before the groundswell of competition enters the market.  In this way, our experience base remains 
stronger than any of our competitors. The advantage provided by our early start in transit analytics is 
that our real-world experience feeds back through empirical analysis which in turn updates our tools. 
With every project, our predictive analytics increases in accuracy.   

Our industry experience and high-quality impacted Infrastructure Canada in their creation of the ZETF 
thereby fitting the needs of transit agencies across Canada in providing the planning analytics required 
for the transition to ZEBs. Furthermore, we applied to the ZETF and were successful at receiving the 
designation of a National Planning Service for the ZETF funding. This designation provides value to our 
members by facilitating an efficient engagement process, producing high-quality planning outputs, and 
preparing for the transformation of transit fleets.  

We know that the pandemic has impacted all our members with significant challenges in ridership 
levels, supply chain management and workforce retention.  As a result, the rates we have used to price 
our work have been maintained at reasonable levels to continue attracting transit agencies and other 
stakeholders to join CUTRIC. Membership fees have been leveraged into specialized additions to 
CUTRIC’s workforce.  More than C$1million in labour costs has been invested across projects such as 
the Pan-Canadian Battery Electric Bus Demonstration & Integration Trial program management team, 
the Pan-Canadian Hydrogen Fuel Cell Electric Bus Demonstration and Integration Trial development 
team, the CUTZEB™, the National Smart Vehicle Demonstration and Integration Trial development team 
and the Smart Rail Initiative development team. As we transition to a fee-for-service model for project 
development work in commercialization, CUTRIC will also revisit its fee structure in mid-2022.  

Operationally, we faced challenges working as a team in a COVID-19 world and in hiring and retaining 
staff in a competitive market while we continue a rapid growth path. Recognizing the impact of world 
events on our people, we held virtual team retreats to keep our team connected and made every effort 
to support our team’s mental health throughout the year. CUTRIC continues with purposeful hiring and 
ongoing talent recruitment efforts in 2022 to build our team in support of our growth plans. We have 
implemented a new COVID-19 Travel Abroad Policy to securitize CUTRIC’s assets and minimize illness 
on staff and cybersecurity threats conjointly. 

Over the last year, we developed and actioned initiatives in the following key areas: 

Climate action and transit investment 

As the year started, Canada, British Columbia and Quebec announced climate action and investment in 
zero-emission fleets. Our efforts in B.C. have been challenging as we made slow headway with 
government relations in the province. The Government of B.C.’s interest supports commercialization 
initiatives more limited to the province. Similarly, Quebec’s interests are being met within their current 
transit-focused associations. CUTRIC does have a selection of Quebec members working with the ZEB 
Consulting Services™ team for predictive analytics to inform their fleet transformations. To leverage 
interests in Alberta, we are implementing a strategic plan to engage with the Alberta transit ecosystem 
through interviews, workshops and consulting projects.  
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Big Data for transit 

We continued to seek government funding for the ACES Big Data Trust (ACES) from federal and 
provincial programs, shaping an extensive proposal in the process. At the same time, we evolved our 
high-level plans to review the Canadian market for potential partners to build the technical platform 
needed as a backbone to ACES. We expect ACES to start to take shape in 2022.  

ZEB and electrical utility member Committees 

Our ZEB Committee has garnered more attention and engagement since its launch. We have used this 
platform as a forum to communicate ZETF options, which has drawn smaller transit agencies across 
Canada to engage. The ZEB Committee has welcomed presentations from agencies that have already 
deployed ZEBs, allowing the industry to learn from their journeys and best practices to date. CUTRIC 
and Committee presenters showcase multiple ZEB technologies, including BEBs, FCEBs, compressed 
natural gas buses (CNG) powered by renewable natural gas (RNG), and autonomous shuttles.  

Since the launch of our PPU Committee, the focus has been on advancing provincially utility-led transit 
electrification strategies. Both Manitoba Hydro and Winnipeg Transit presented their plans to date. The 
Committee has also focused on cybersecurity for advanced and smart interoperability in order to further 
build imminent transit electrification recommendations for utilities, transit agencies and industry.  

Joint Procurement Initiative  

After considerable planning, CUTRIC’s CUTZEB™ is making good headway as it finalizes contracts with 
two Ontario-based transit agencies on procurement planning and ZEB implementation activities.  

Pan-Canadian Battery Electric Bus Demonstration and Integration Trial 

The BEB Trial continues as bus and charger data management hits a critical point. CUTRIC is ensuring 
data flow from newly configured interfaces are reliably sending real-time performance data to CUTRIC’s 
technical analysts at the level of detail required. In addition, we are working with our transit agency 
partners to log interoperability issues so they can be solved and reported in a timely manner.  

Pan-Canadian Hydrogen Fuel Cell Electric Bus Demonstration and Integration 
Trial 

We have completed several rounds of intense advocacy both federally and provincially to close the 
funding gap amount. Advocacy activities include meeting with ministerial and departmental staff to 
educate and share the importance of funding a long-term deployment like the MiWay 10 FCEB trial due 
to the scalability nature of the project and the use of a local green hydrogen supply chain.    

Acceleration of hydrogen strategies 

Hydrogen strategies have emerged across the country with significant interest in Alberta and in Quebec.  
In Ontario, a hydrogen strategy was released on April 22, 2022 with no funding mechanism attached.  
We continue to be in constant communication with the Ontario Ministry of Energy to represent the 
interests of our members and to seek support for hydrogen technologies in the first-of-its-kind fuel cell 
electric bus project.   

We are actively engaged with many of the emerging hydrogen hubs across Canada as they develop 
their hydrogen production and delivery capacities. Specifically, we continue to contribute to the 
Canadian Hydrogen and Fuel Cell Association. 
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Smart Rail Innovation Program 2022-2025 

We launched the Smart Rail Innovation Program to identify a critical rail innovation initiative or 
commercialization project that CUTRIC members can spearhead in Canada. The aim is to launch a 
project that advances low-carbon smart rail mobility by 2025. Members are encouraged to get involved 
in the planning phase.  

2022 Strategic Directions  

As we look forward to 2022, our three-year goals are to triple the number of transit agencies we have 
within our membership, to be identified as the go-to for any transit agencies’ technical needs, and to 
manage over $200M in funds. 

To accomplish our 2022 plans, our team needs to drive increased revenues through memberships, 
events, consulting, program management fees, and government subsidies/offsets. 

As we publicly brand CUTRIC as the nation's leading expert in low carbon smart mobility technologies, 
our membership services team is reviewing its structure, supports and processes. It plans to grow the 
organization to 260 members by 2025 thereby doubling the membership size. Moreover, the 
membership services team plans to halve the time to grow institutional membership by adding 130 
institutional members in three years instead of six. 

With plans to increase its project-based revenues throughout 2022, the ZEB Consulting Services™ team 
is rapidly recruiting staff and re-structuring to establish a world-class division of specialized expertise. 
Becoming the most reputed, reliable and recognized fleet electrification guidance service in Canada for 
both profit and non-profit sectors in the next two years is the primary goal of the newly established ZEB 
Consulting Services. As Infrastructure Canada’s ZETF National Planning Service, CUTRIC is already 
gaining a critical mass of technical expertise in the Canadian transit market. 

Our commercialization team provides on-the-ground capability for transit agencies analyzing hydrogen 
fuel cell electric buses, battery electric buses and autonomous shuttles in demonstration projects. We 
are well on our way with the MiWay FCEB trial and will be introducing a second FCEB collaboration in 
Canada soon. Our CUTZEB™ joint procurement initiative is launching in 2022 as are our National Smart 
Vehicles project and our Rail Innovation program. This portfolio of commercialization and 
demonstration projects is leading the way for Canadian transit agencies. 

The CUTRIC marketing, public relations and government affairs team are reinforcing our brand as the 
“go to” organization for knowledge, thought leadership, social equity, up-to-date low carbon smart 
mobility content and consulting services by strategically reaching Canada’s key decision makers and 
innovators. 

As our team is poised for growth, we recognize that our team and our stakeholders need to have shared 
values. Our staff is articulating these values over a series of team consultations in 2022. How these 
values are shaped will impact how we are seen by the transit industry and market. 

Organizationally, we are hiring and structuring our teams to accommodate the rapid growth in our 
immediate future.  We have recruited experienced executives to help plan for the growth as well as 
developed key management roles for the implementation of the strategies and plans we have 
developed. 
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About CUTRIC 
 

The Canadian Urban Transit Research & Innovation 
Consortium (CUTRIC) supports projects that develop the next 
generation of mobility and transportation technologies for 
Canadians. These advancements help grow the low-carbon 
and "smart" technology eco-system in the country, leading to 
job growth and economic development over the long-term. 

CUTRIC's work generates solutions that decrease fuel 
consumption, reduce emissions, eliminate redundancies, 
reduce congestion, improve the quality of life for Canadians, 
advance the digital integration of low-cost mobility solutions 
for communities across Canada, increase road safety and 
reduce road accidents. CUTRIC supports the technologies 
required for a 21st century low-carbon economy. 

 

Vision  

To make Canada a global leader in low-carbon smart mobility 
technologies across heavy-duty and light-duty platforms, 
including advanced transit, transportation, and integrated 
mobility applications. 

 

Mission 

To support the commercialization of technologies through 
industry-led collaborative research, development, 
demonstration and integration (RDD&I) projects that bring 
innovative design to Canada’s low-carbon smart mobility eco-
system. 
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Pillars of Innovation 

 
Zero- and low-emissions propulsion technologies 
and systems integration 

Including battery electric and hybrid electric 
propulsion technologies, hydrogen fuel cell electric 
propulsion technologies as well as grid-based 
smart management tools that balance electric fleet 
charging and/or hydrogen refuelling. 

 
Big Data for mobility analytics and Mobility 
as a Service applications 

Including initiatives to optimize public and 
private fleets using descriptive, analytic and 
predictive data assessment and the 
integration of artificially intelligent decision-
making systems that guide fleet managers in 
real-time. 

 

 
Smart vehicles and smart infrastructure 

Technologies for automated and connected 
vehicles on road and on rail, including standardized 
and interoperable fleet management systems, 
vehicle-to-vehicle and vehicle-to-infrastructure 
communications systems, as well as intelligent 
transportation systems and smart mobility 
solutions. 

 
Cyber security in advanced mobility 
applications 

Securitization of low-carbon smart mobility 
systems including secure communications 
for autonomous and connected vehicles 
given the susceptibility of new vehicle 
systems to malicious attack. 
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Low-Carbon Smart Mobility Knowledge Series 
CUTRIC’s ongoing extensive research in low carbon smart mobility positions us well to provide 
stakeholders with current industry knowledge and advice. That is why CUTRIC decided to create 
Knowledge Series reports in 2020.  

Since January 2021, CUTRIC has published four Knowledge Series reports on the ZEB landscape in 
Canada through CUTRIC’s Canadian ZEB Database™, electrical utility strategies for transportation 
electrification, and autonomous shuttle predictive modelling analysis using CUTRIC’s Rout∑.i™ toolset, 
and the impacts on greenhouse gas emissions in Metro Vancouver through the advancement of 
autonomous shuttles. 

 

 
COMING SOON: Canadian ZEB Database™: Canada’s Zero-emission Bus Landscape and Electrification 
Readiness: Quarterly Report #1 

This report scans, analyzes and characterizes the Canadian ZEB landscape. It uses data provided by 
transit agencies and data collected from the public domain to establish the overall readiness of 
provinces and municipalities in decarbonizing their fleets.  

Based on the Canadian ZEB Database™, this report highlights the current status of each ZEB technology 
and forecasts the technology to determine whether transit agencies and municipalities will meet 
Canada’s ZEB targets. 

 

 
Electrical Utility Strategies for Transportation Electrification: Canadian Market Scan & North American 
Case Studies 

This report provides a full market scan of strategies launched by Canadian electrical utilities as well as 

a review of electrification case studies and best practices across North America, including legislation 
and regulation that promotes utility involvement. 

 

 

 

 

 

CUTRIC is proud to announce the publication of the first-ever comprehensive review and assessment 
of Canadian electrical utilities’ transportation electrification strategies.  
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CUTRIC National Smart Vehicle Joint Procurement Initiative: Rout∑.i™ Predictive Modelling of 
Autonomous Shuttle Performance and Passenger-Carrying Capacity of First-km/Last-km Solutions: 
CUTRIC-ACATS Project Final Report 

The ACATS program distributed C$2.9 million across 15 different organizations to support: (1) research  

Transport Canada created the Advance Connectivity and Automation in the Transportation System 
(ACATS) program to help prepare the country for connected and automated vehicle (CAV) deployments 
on Canadian roads. 

studies and technology evaluations; (2) the development of codes, standards and guidance materials; 
and (3) capacity-building and knowledge-sharing activities. 

 

 
New Mobility and Autonomous Vehicles: Impacts on Greenhouse Gas Emissions in Metro Vancouver  

CUTRIC’s report for the David Suzuki Foundation explores the opportunity for Metro Vancouver 
policymakers to build on the soon-to-be-released Transport 2050 plan by advancing autonomous 
vehicles as emissions-reducing and mobility-improving tools. 
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Projects 

Commercialization  

 

Pan-Canadian Battery Electric Bus Demonstration and Integration Trial 

When CUTRIC launched the Pan-Canadian Battery Electric Bus Demonstration and Integration Trial in 
2016, a lack of standardization and interoperability in charging systems was impeding Canada’s BEB 
rollout and preventing municipalities from sourcing vehicles and infrastructure from a competitive 
marketplace.  

Fast-forward five years and the federal government has committed to having 5,000 ZEBs on Canadian 
roads over five years. The federal government has also signed a Memorandum of Understanding at the 
COP26 conference requiring all new medium- and heavy-duty buses to be ZEBs by 2040.  

What paved the way for these bold new targets? The Trial is accelerating deployment by advancing 
infrastructure standards and regulations. By sourcing equipment from multiple vendors, municipalities 
save vast sums. New Flyer, Nova Bus, ABB Group and Siemens have successfully deployed 18 BEBs 
and seven chargers in Vancouver, Brampton and York Region through collaborative efforts. 

From 2022 to 2024, the Pan-Canadian BEB Demonstration and Integration Trial, using an innovative 
funding and financing solution with Infrastructure Canada and the Canada Infrastructure Bank, will 
expand to include more than 200 vehicles across seven cities. With interoperability and standardization 
essential to the electrification of trucks, delivery vans and other medium-to heavy-duty vehicles, the trial 
is playing an increasingly vital role in Canada’s wider transition to a clean-energy future.  

Concurrently, CUTRIC is developing CloudTransit™, a cloud-based national trust for the storage, analysis 
and sharing of data on BEB performance, transit systems operation, cyber security, design and public 
acceptance. CUTRIC continues to collect and analyze real-time data from the trial’s bus and charging 
infrastructure assets to provide lessons learned and best practices.  
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Pan-Canadian Hydrogen Fuel Cell Electric Bus Demonstration and Integration 
Trial 

Transportation accounts for approximately 25 per cent of Canada’s greenhouse gas (GHG) emissions 
and transit accounts for approximately 70 per cent of Mississauga’s GHG emissions. The City of 
Mississauga’s climate change action plan (CCAP) aims to reduce GHG emissions by 80 per cent by 
2050, meaning approximately 475 diesel buses at Mississauga Transit (MiWay) will need to be replaced 
with ZEBs. 

The Pan-Canadian Hydrogen Fuel Cell Electric Bus Demonstration and Integration Trial is Canada’s first 
green FCEB trial. This multi-year initiative will deploy Canadian-developed hydrogen technology across 
the hydrogen-based transit value chain. 

Phase 1 of the trial included technical planning and consultation sessions with CUTRIC’s transit, 
industry and academic members. In April 2021, Phase 1 culminated in the launch of a feasibility study 
of fleet electrification using FCEBs at MiWay. 

Phase 2 of the trial involves putting FCEBs into service on Canadian roads. As part of the second and 
subsequent phases of the trial, manufacturers, FCEB assembly companies and low-emission hydrogen 
suppliers from Canada are working with interested transit agencies and academic researchers to 
achieve the following: 

• Launch and monitor 10 Canadian-made FCEBs for a full lifecycle in Mississauga, Ontario; 

• Install fuelling infrastructure at MiWay and set a foundation for a low-emission hydrogen supply 
chain in the Greater Toronto and Hamilton Area (GTHA); 

• Support the City of Mississauga’s goal of reducing its GHG emissions by 80 per cent by 2050; 

• Establish a model for deployment of FCEBs at transit agencies across the GTHA and Canada 

• Help reach Canada’s goal of net zero emissions by 2050; and 

• Establish a local green hydrogen production, storage and distribution model. 

 

Phase 3 of the trial supports transit agencies across the GTHA and the rest of the country to deploy 
FCEBs by sharing best practices and lessons learned from this complex yet highly innovative trial.  
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National Smart Vehicle Demonstration and Integration Trial 

The first trial of its kind in North America is deploying half-a-dozen electric low-speed autonomous 
shuttles in Markham, Ontario. The National Smart Vehicle Demonstration and Integration Trial will 
enable hundreds of residents to share the zero-emission service from York Region Transit (YRT) as a 
means of reaching local transit hubs without driving their personal vehicles. 

By using CUTRIC’s Rout∑.i™ predictive modelling toolset to simulate the performance of autonomous 
shuttles in nine Canadian cities and regions, the CUTRIC-ACATS Project Final Report shows that these 
vehicles have vital roles to play in bridging first-kilometre/last-kilometre gaps between homes, 
workplaces and transit hubs. Funded by Transport Canada’s Advance Connectivity and Automation in 
the Transportation System program, the 2021 report also demonstrates how autonomous shuttle 
solutions can improve mobility and transportation safety and reduce traffic congestion, parking 
requirements and greenhouse gas emissions.  

With transit riders tending to eschew services that take more than 20 minutes to reach on foot, 
autonomous shuttles represent a solution that is environmentally friendly, operationally efficient and 
cost-effective. Indeed, many transit agencies around the world are planning and commissioning pilot 
projects with some reaching the deployment stage. By focusing on deployment, CUTRIC’s National 
Smart Vehicle Demonstration and Integration Trial is positioning Canada as a global leader in 
autonomous shuttle technology. 

The shuttles, which can carry between 12 and 22 passengers, will use standardized Vehicle-to-Vehicle 
(V2V) and Vehicle-to-Infrastructure (V2I) communication protocols as well as world-class cyber 
security controls to ensure safe, precise and efficient navigation and service. While the YRT 
autonomous shuttles will operate without drivers, on-board conductors will ensure safe boarding and 
disembarking.  

In conjunction with the trial, CUTRIC has recruited six research institutions — Carleton University, 
Queen’s University, the University of Calgary, the University of Quebec in Trois-Rivières, the University 
of Toronto, and the University of Windsor — to advance the operation, design, and consumer acceptance 
of autonomous shuttles. 

Likewise, CUTRIC’s National Smart Vehicle Demonstration and Integration Trial is addressing the high 
capital costs of autonomous shuttle deployments by working to ensure that systems from different 
manufacturers are interoperable. CUTRIC is developing an innovative model for joint ventures involving 
public and private funding and financing.  
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ACES Big Data Trust 

The first initiative of its kind in North America proposes to create a legally sound and cyber secure 
digital resource for transit agencies to collect, analyze, optimize and share the data and intellectual 
property (IP) needed to plan, procure, deploy, operate and maintain low carbon and zero-emission 
transit technologies in an efficient, timely and cost-effective manner. 

Transit electrification, which is technologically mature yet lacks science-based empirical data to justify 
the costs and risks of implementation, is ideally positioned to benefit from a Trust like ACES. As well 
as leveraging CUTRIC’s unique analytical skills and expertise, it provides a secure resource that protects 
the interests of data providers. 

ACES is made up of three principal components:  

• network for gathering operational data from low-carbon and zero-emission technologies used 
by public transit systems;  

• a cloud-based and cyber secured digital repository for localized data and IP; and  

• a Trust that facilitates data stewardship among data owners and consumers as well as other 
stakeholders and beneficiaries.  

Over the course of Phase 1, CUTRIC’s team of analysts will create the Trust and coordinate and manage 
the data flowing into it. CUTRIC will also establish a formal governance structure with a Board of 
Directors to oversee ACES management and ensure full transparency, accountability and regulation. 

Phase 2 will involve the development, coordination and support of data-driven projects that use raw 
data and CUTRIC’s analytics capabilities to optimize zero-emission transit projects in real-time while 
reducing end-to-end deployment costs. 

CUTRIC members such as the British Columbia Institute of Technology and Thales Group have already 
described zero-emission transit projects that would benefit greatly from ACES. CUTRIC expects ACES 
to support dozens of projects over its first five years. Beyond the transition to zero-emission transit, the 
Trust’s anonymized and aggregated data will be leveraged and enhanced to develop low-carbon smart-
mobility IP that will form the digital backbone of smart cities. 

At a time when the world is looking for technologies that positively impact the environment, ACES 
enables Canadian transit agencies of all sizes, mobility systems, utilities, and all levels of government 
to play leadership roles in expediting technological transformation at a large scale. 
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Industry-Academic Research 
In 2016, CUTRIC was awarded a C$10 million contribution agreement with the Government of Ontario 
to fund low-carbon smart mobility research. The objective of the four-year agreement was to bring 
research and innovation to the forefront of Ontario, partnering industry with academia to create jobs, 
spur innovation and clean technology commercialization.  

Results  

CUTRIC funded a total of 37 projects. Of those projects, hundreds of highly qualified personnel positions 
were created and hundreds of industry and academic partners were involved and assisted in these 37 
projects.  

 

Measure Base Funding 
Year 
(2017-
1028) 

Funding 
Year 
(2018-
2022) 

Total 

# Highly Qualified 
Personnel (HPQ) 
Positions Created 

HQP Academic (Ontario) 
(Masters, PhD, or Post-Doc) 

12 99 111 

HQP Industry (National) 2 47 49 

Number of Industry 
Members Involved 

At least 2 industry partners 
investing in Ontario 

14 240 254 

Number of Academic 
Members Involved 

At least 2 academic stakeholder 
organizations in Ontario per 
project 

6 27 33 

Number of Industry and 
Academic Partners 
Assisted 

At least 2 industry and 2 
academic stakeholders per 
project 

20 267 287 
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Projects 

Our partners studied a variety of low carbon 
smart mobility topics, including battery 
technology, hydrogen fuel cell technology, 
energy storage, electric bus visualization, zero-
emission bus and autonomous vehicle 
predictive modelling, and more.  

 

Pre-commercialization Development of 
Induction-Heated Catalysts (IHC) 

As universally applicable tools for managing 
temperature in exhaust after-treatment 
systems, electrically-heated catalysts (EHCs) 
significantly reduce hydrocarbon, carbon 
monoxide and nitrogen oxide emissions and 
show great promise for cutting carbon dioxide 
emissions as well. By developing a magnetic 
flux concentrator material that focuses the 
magnetic feet of EHCs on the wire elements 
producing heat, this project developed 
outcomes to limit both the power loss and 
electromagnetic emissions that hinder vehicle 
operation. It also enhanced vehicle production 
by automating the placement of the wire 
elements and developing a smart induction 
power supply that is tuned to each unique 
induction coil and substrate application. 

Project No.: 160009 

Project status: Ongoing 

Academic partner: Sheridan College 

Industry partner: ATES 

 

Pan-Canadian Battery Electric Bus (BEB) 
Deployment Simulation 

By developing the simulation tool Rout∑.i™ that 
predicts the operational benefits, total carbon 
dioxide equivalent (CO2e) savings and charging 
requirements of Canadian BEB deployments, 
this project accelerated the country’s vital 
transition to zero-emission mobility. Using 
inputs such as physical bus characteristics, 
route topography, ridership, powertrain 

efficiencies, route scheduling and driving 
speeds, the tool calculated factors ranging from 
total energy consumption to battery charging 
levels and times.  

Project No.: 160015b 

Project status: In partnership with several 
Canadian transit agencies, CUTRIC has already 
used this tool for over 40 transit agencies 
across North America to evaluate reductions in 
GHG emissions stemming from the simulated 
replacement of diesel buses with BEBs on 
select routes. 

Some of the transit agencies that have used this 
tool include Toronto Transit Commission (TTC), 
Brampton Transit and London Transit 
Commission. 

Academic partners: University of Toronto and 
University of Victoria 

Industry partners: ABB, New Flyer, Newmarket-
Tay Power Distribution Ltd., Nova Bus, Siemens 

 

Low-Cost and High-Performance Polymer 
Electrolyte Membrane (PEM) Fuel Cells  

With urban vehicle emissions severely 
damaging both human health and the 
environment, this project developed PEM fuel-
cell technology for power and propulsion 
systems based on hydrogen fuel cells, battery 
electric technology with fuel cells as range-
extenders, and hybrid technology. The 
advantages of PEM fuel cells over older alkaline 
cells include faster startup, more flexibility in 
input fuel, more compact design, lighter weight, 
and lower costs.  

Phase 1 of the project assessed the technical, 
cost and durability challenges of using PEM fuel 
cells under the variable load operations 
associated with public transit vehicles. 

Project No.: 160028 

Project status: Phase 1 complete, Phase 2 
ongoing 
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Academic partners: University of Waterloo, 
University of Western Ontario 

Industry partners: Ballard Power Systems Inc., 
StarPower ON Systems Inc. 

 

Energy Storage Integration Analysis of 450 
kW+ Chargers 

Over the course of three phases, this project is 
designing and implementing a flywheel energy 
storage platform (FESP) for BEB charging 
infrastructures.  

Phase 1 is applying FESPs to BEB fast-charging 
stations to maximize overall performance by 
supporting and balancing demand-supply 
energy differentials.  

Phase 2 will optimize FESP design and 
operation to reduce operational costs and 
health, safety and environmental risks.  

Finally, Phase 3 will focus on the development 
of energy storage management systems to 
provide resilient self-healing and fault-tolerant 
control mechanisms for BEB fast chargers. 

Project No.: 160015c/160017b 

Project status: Phase 1 is ongoing 

Academic partners: University of Ontario 
Institute of Technology 

Industry partners: ABB, New Flyer, Nova Bus, 
Siemens 

Transit partners: Brampton Transit, TransLink, 
York Region Transit 

 

Visualization Analysis of Predicted Electric 
Bus Routes & Facilities Design 

This project used 2D and 3D techniques to 
develop an integrated visualization strategy for 
BEB deployment data. The design of novel 3D 
cartography and urban informatics approaches 
that visualize and enrich dynamic, complex, 
multi-model and scalable data insights are 
included. Additionally, this project developed an 

analytical framework for visualizing energy 
parameters using predictive modelling. 

Project No.: 160015c/160017b 

Project status: Ongoing 

Academic partners: Ontario College of Art & 
Design University 

Industry partners: ABB, New Flyer, Nova Bus, 
Siemens 

Transit partners: Brampton Transit, TransLink, 
York Region Transit 

 

Investigation of Cybersecurity Issues in Using 
Electric Vehicle Fleets with Battery Exchange 
Infrastructure 

Every year transit systems lose revenue and 
suffer service disruptions due to cyber security 
attacks on logistical and administrative 
operations ranging from vehicle routing and 
scheduling systems to fare collection and 
payroll. To help prevent these incidents, as well 
as larger-scale attacks with more severe 
consequences, a University of Windsor research 
team designed and tested unique biometric-
style public unclonable function (PUF) 
signatures that strengthened potential weak 
points in the hardware and circuit design of a 
conventional BEB charger system. Unlike radio 
frequency identification (RFID) technology 
commonly used for transit payment cards, PUF 
hardware signatures can communicate with 
servers and cloud services and can be used for 
wireless authentication.  

Project No.: 160015c/160017b 

Project status: Ongoing 

Academic partner: University of Windsor 

Industry partners: ABB, New Flyer, Nova Bus, 
Siemens 

Transit partners: Brampton Transit, TransLink, 
York Region Transit 
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E-Powertrain Optimization for Heavy-Duty 
Bus Applications 

This project developed new systems for 
integrating the diverse electrified powertrains of 
BEBs with battery capacities ranging from 
76kWh to 660kWh. When BEBs charge at 
450kW and above, the new system yielded 
significant improvements across many aspects 
of powertrain performance by integrating the 
operation of DC/DC boost converters and 
DC/AC converters in a unified structure. 
Another configuration coupled a battery and an 
ultra-capacitor to the electric motors of BEBs 
using a single conversion system. This 
exploited ultra-capacitor banks in combination 
with battery packs using non-magnetic single-
stage bidirectional DC/AC converters. 

Project No.: 160015c/160017b 

Project status: Ongoing 

Academic partner: Queen's University 

Industry partners: ABB, New Flyer, Nova Bus, 
Siemens 

Transit partners: Brampton Transit, TransLink, 
York Region Transit 

 

Assessment of Grid-Side Energy Storage 
Systems for Electric Bus Charging 
Infrastructure 

Reliable charging is one of the main challenges 
facing BEB deployment, especially as fleets 
move toward full electrification. Poor planning 
of charging infrastructure can result in 
unreliable service, as well as extremely high 
utility costs due to demand charges assuming 
that the grid is even able to meet demand. This 
project created a toolset for evaluating the 
benefits of integrating energy storage systems 
into either high-power on-route charging or 
lower-power in-depot charging. This research 
also reviewed different types of energy storage 
systems, including stationary secondary cells 
(lithium-ion) packs, flow batteries, and 
supercapacitors to determine the best 

technologies to combine with high- and low-
power bus charging infrastructure. Researchers 
modelled various energy storage system 
technologies, including their charging and 
discharging characteristics and their long-term 
degradation behaviour subject to fleet charging 
requirements. The research also explored the 
reuse of depleted electric bus batteries as 
stationary energy storage systems. 

Project No.: 160015c/160017b 

Project status: Ongoing 

Academic partner: University of Victoria 

Industry partners: ABB, New Flyer, Nova Bus, 
Siemens 

Transit partners: Brampton Transit, TransLink, 
York Region Transit 

 

Winter Sliding of Autonomous Vehicles  

This project explored the relevance of winter 
sliding considerations as they pertain to 
autonomous vehicles (from SAE Autonomy 
levels three to five). It also undertook a state-of-
the-art review of the various approaches for 
estimating longitudinal and lateral vehicle 
sliding in winter with the goal of providing 
instrumentation and technical 
recommendations for sliding analysis. Finally, it 
reviewed multisensorial fusion methods that 
can gather data from diverse sources to 
accurately produce sliding parameters. 

Project No.: 160018b 

Project status: Ongoing 

Academic partners: L'Université du Québec à 
Trois-Rivières, OCAD University, Ontario Tech 
University, Queen’s University, University of 
Windsor 

Industry partners: ABB, Canadian Urban Transit 
Association, eCAMION, New Flyer, Nova Bus, 
NTPDL, Ontario Power Generation, Proterra, 
Siemens, Tokmakjian Group, Toronto Hydro, 
Viriciti 
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Transit partners: B.C. Transit, Brampton 
Transit, Burlington Transit, Halifax Transit, TTC, 
TransLink, Winnipeg Transit, York Region 
Transit 

 

Using Deep Learning to Leverage Data 
Transfer and Artificial Intelligence (AI) in 
Smart Vehicles 

Intelligent Transportation Systems (ITS) is 
positioned at the confluence of the two most 
powerful currents of our time: information 
technology empowered by AI and ever-
improving transportation technologies. This 
confluence is ushering in an era of 
transportation services that are more inclusive, 
efficient, safer, and greener. This project 
developed a deep learning-based architecture 
to predict the drivable area in front of intelligent 
vehicles; a vision-based algorithm for 
estimating distances between vehicles; and a 
methodology for evaluating the challenges and 
opportunities inherent in leveraging ITS in Smart 
Cities. 

Project No.: 160018b 

Project status: Ongoing 

Academic partners: L'Université du Québec à 
Trois-Rivières, OCAD University, Ontario Tech 
University, Queen’s University, University of 
Windsor 

Industry partners: ABB, Canadian Urban Transit 
Association, eCAMION, New Flyer, Nova Bus, 
NTPDL, Ontario Power Generation, Proterra, 
Siemens, Tokmakjian Group, Toronto Hydro, 
Viriciti 

Transit partners: B.C. Transit, Brampton 
Transit, Burlington Transit, Halifax Transit, TTC, 
TransLink, Winnipeg Transit, York Region 
Transit 

 

Using Machine Learning to Detect ‘Trojan 
Hardware’ in Smart Vehicles 

Due to current manufacturing trends, many of 
the integrated circuits (ICs) in modern 
electronic devices are vulnerable to malicious 
attacks. When the hardware and internal 
structure of an IC is modified by attackers 
without the knowledge of the designer, the 
incorrect operation of the corresponding 
electronic device is known as “Trojan 
Hardware” that can bypass all software- and 
hardware-based security measures. The harm 
stemming from Trojan Hardware can range 
from simple circuitry malfunctions to the 
leakage of sensitive information or a Denial of 
Service (DoS) attack. This project investigated 
the development of a machine learning method 
that relies on side-channel signatures of ICs to 
detect Trojan Hardware. 

Project No.: 160018b 

Project status: Ongoing 

Academic partners: L'Université du Québec à 
Trois-Rivières, OCAD University, Ontario Tech 
University, Queen’s University, University of 
Windsor 

Industry partners: ABB, Canadian Urban Transit 
Association, eCAMION, New Flyer, Nova Bus, 
NTPDL, Ontario Power Generation, Proterra, 
Siemens, Tokmakjian Group, Toronto Hydro, 
Viriciti 

Transit partners: B.C. Transit, Brampton 
Transit, Burlington Transit, Halifax Transit, TTC, 
TransLink, Winnipeg Transit, York Region 
Transit 

 

Transit Signal Priority (TSP) in Connected and 
Autonomous Transit Vehicles  

This project designed novel TSP logic to more 
accurately predict the arrival time of 
autonomous buses at intersections, taking 
factors such as acceleration, deceleration, 
compliance and lane-changing into 
consideration. TSP is an operational 



  

 

PAGE 30 

improvement that adjusts signal timing to 
reduce public transit delays.  

Project No.: 160018b 

Project status: Ongoing 

Academic partners: L'Université du Québec à 
Trois-Rivières, OCAD University, Ontario Tech 
University, Queen’s University, University of 
Calgary, University of Windsor 

Industry partners: ABB, Canadian Urban Transit 
Association, eCAMION, New Flyer, Nova Bus, 
NTPDL, Ontario Power Generation, Proterra, 
Siemens, Tokmakjian Group, Toronto Hydro, 
Viriciti 

Transit partners: B.C. Transit, Brampton 
Transit, Burlington Transit, Halifax Transit, TTC, 
TransLink, Winnipeg Transit, York Region 
Transit 

 

Advanced Security and Privacy Schemes for 
Smart, Connected, and Autonomous Vehicles 

Despite the many potential benefits of smart, 
connected and autonomous vehicles, 
significant security and privacy challenges must 
be overcome before widespread deployment is 
possible. This project identified and analyzed 
the risks and vulnerabilities associated with 
cyberattacks on these vehicles, examining 
existing countermeasures and their limitations 
of these methods, and implementing advanced 
security and privacy schemes in the Carleton 
Connected and Autonomous Vehicles (CANAL) 
testbed to evaluate their feasibility. 

Project No.: 160018b 

Project status: Ongoing 

Academic partners: Carleton University, 
L'Université du Québec à Trois-Rivières, OCAD 
University, Ontario Tech University, Queen’s 
University, University of Windsor 

Industry partners: ABB, Canadian Urban Transit 
Association, eCAMION, New Flyer, Nova Bus, 
NTPDL, Ontario Power Generation, Proterra, 

Siemens, Tokmakjian Group, Toronto Hydro, 
Viriciti 

Transit partners: B.C. Transit, Brampton 
Transit, Burlington Transit, Halifax Transit, TTC, 
TransLink, Winnipeg Transit, York Region 
Transit 

 

Integrating User Perception and Experience 
for Autonomous Shuttle Planning 

The roll-out of automated and connected 
electric shuttles (ACES) in various Canadian 
cities presents an invaluable opportunity to 
assess the user perception and experience of 
this new and disruptive technology. This project 
designed and executed multiple investigations 
into feedback from ACES users in upcoming 
Canadian pilot projects and into improving the 
user experience through information provision 
and engagement in service design. 

Project No.: 160018b 

Project status: Ongoing 

Academic partners: L'Université du Québec à 
Trois-Rivières, OCAD University, Ontario Tech 
University, Queen’s University, University of 
Toronto, University of Windsor 

Industry partners: ABB, Canadian Urban Transit 
Association, eCAMION, New Flyer, Nova Bus, 
NTPDL, Ontario Power Generation, Proterra, 
Siemens, Tokmakjian Group, Toronto Hydro, 
Viriciti 

Transit partners: B.C. Transit, Brampton 
Transit, Burlington Transit, Halifax Transit, TTC, 
TransLink, Winnipeg Transit, York Region 
Transit 

 

Social-Semantic Analysis of Social Media 
Interactions: Customer Satisfaction in Transit 
Agencies 

By creating a platform for examining the 
contents of transit agencies’ Twitter accounts, 
this project enabled these agencies to use 
network theory and semantic and sentiment 
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analysis to drill down into the opinions and hot-
button issues of customers and rank them 
against eight dimensions of satisfaction. 

Project No.: 160033 

Project status: Ongoing 

Academic partners: University of Calgary, 
University of Toronto, York University 

Industry partners: SP North America Corp. 

Transit partners: City of Calgary/Calgary 
Transit 

 

Decision Support Toolbox for Hydrogen 
Production in Ontario 

This project conducted a detailed background 
and literature survey of the production, storage, 
supply-chain management and electricity 
market mechanisms affecting the deployment 
of hydrogen fuel cell electric buses (FCEBs) in 
Ontario. It also explored daily hydrogen fuel 
requirements and capital and operational 
expenditures for each FCEB network being 
studied and estimated additional electrical 
demand burdens on Independent Electricity 
System Operator (IESO) zones within Ontario. 
Furthermore, the research developed an optimal 
design model for distributed hydrogen fuelling 
stations by conducting several case studies and 
analyzing simulation results. 

Project No.: 170056b 

Project status: Ongoing 

Academic partners: Canadian Nuclear 
Laboratories, Centennial College, Ontario 
Society of Professional Engineers, Red River 
College, St. Clair College, York University  

Industry partners: Ballard Power Systems Inc., 
BC Hydro, Burlington Hydro, CarlSun/7Gfuel, 
Enbridge Gas Distribution Inc., Hydrogenics, 
New Flyer, NTPDL, Tech-K.O. 

Transit partners: Belleville Transit, Capital Area 
Transit Coordinating Committee, Durham 
Region Transit, Grand River Transit, Kingston 

Transit London Transit, Milton Transit, MiWay, 
St. Catherine's Transit, Woodstock Transit, York 
Region Rapid Transit (YRRT), York Region 
Transit 

 

Optimization of Hydrogen Cost Reduction 
Techniques for Transit Agencies in Ontario 

This five-phase project used real-world data on 
the production, distribution and consumption of 
hydrogen to reduce the costs of this next-
generation fuel for Ontario transit agencies.  

Phase 1 presented background research and 
analysis of hydrogen technology; Phase 2 
optimized production, distribution and 
consumption formulas; Phase 3 developed 
local cost algorithms; Phase 4 defined 
validation procedures and tasks by analyzing 
and testing optimized models; and Phase 5 
created a final summary report.  

Project No.: 170056b  

Project status: Ongoing 

Academic partners: Canadian Nuclear 
Laboratories, Centennial College, Ontario 
Society of Professional Engineers, Red River 
College, St. Clair College, York University  

Industry partners: Ballard Power Systems Inc., 
BC Hydro, Burlington Hydro, CarlSun/7Gfuel, 
Enbridge Gas Distribution Inc., Hydrogenics, 
New Flyer, NTPDL, Tech-K.O. 

Transit partners: Belleville Transit, Capital Area 
Transit Coordinating Committee, Durham 
Region Transit, Grand River Transit, Kingston 
Transit London Transit, Milton Transit, MiWay, 
St. Catherine's Transit, Woodstock Transit, York 
Region Rapid Transit, York Region Transit 

 

Needs and Gap Analysis: Canadian Standards 
for Heavy-Duty Fuel-Cell Vehicles 

This project reviewed hydrogen-related safety 
codes and standards in the transportation 
industry. It also explored technologies related to 
FCEBs and hydrogen fuelling and storage, as 
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well as documenting gaps between existing 
standards and requirements for heavy-duty fuel-
cell vehicles. Finally, the project reviewed  
federal and provincial government policy 
related to the use of hydrogen technology in 
Canada. 

Project No.: 170056b  

Project status: Ongoing 

Academic partners: Canadian Nuclear 
Laboratories, Centennial College, Ontario 
Society of Professional Engineers, Red River 
College, St. Clair College, York University  

Industry partners: Ballard Power Systems Inc., 
BC Hydro, Burlington Hydro, CarlSun/7Gfuel, 
Enbridge Gas Distribution Inc., Hydrogenics, 
New Flyer, NTPDL, Tech-K.O. 

Transit partners: Belleville Transit, Capital Area 
Transit Coordinating Committee, Durham 
Region Transit, Grand River Transit, Kingston 
Transit London Transit, Milton Transit, MiWay, 
St. Catherine's Transit, Woodstock Transit, York 
Region Rapid Transit, York Region Transit 

 

The Transit Gender ‘Sunshine List’: Assessing 
the Representation of Women as CEOs and 
Directors of Canadian Transit Systems 

Designed to shed light on the enduring gender 
disparities in Canadian transit leadership, this 
pluralistic research project provided a 
Canadian-contextual description of the social, 
cultural and organizational phenomena of 
female leaders. 

Project No.: 170056b-2 

Project status: Ongoing 

Academic partner: University of Windsor 

Design and Real-Life Verification of 
Lightweight Solar Anti-Idling Systems (SAIS) 
in Urban Transit Vehicles and Service Fleets 

The main purpose of this project was to reduce 
GHG emissions by commercializing an anti-
idling solution for public transit buses. This 

solution involved building and testing a 
prototype SAIS in-house, collecting feedback on 
the technology from transit agencies and 
municipal service departments, and installing 
four of the prototypes on City of Waterloo fleet 
vehicles along with two data acquisition 
systems developed by the University of 
Waterloo. 

Project No.: 170056b-2 

Project status: Ongoing 

Academic partner: Centennial College, 
University of Toronto, University of Waterloo 

Industry partner: Microgreen Solar 

 

Data-Driven Intrusion Detection in Automated 
and Connected Vehicles  

This project explored the security vulnerabilities 
associated with communication technologies 
used to operate automated and connected 
vehicles, as well as the potential for surface 
attacks associated with the different entities in 
the environment of these vehicles, such as 
controller and edge nodes, and access 
controllers. It also developed different machine 
learning and blockchain solutions and 
investigated their effectiveness and efficiency 
in addressing and mitigating the 
aforementioned vulnerabilities. 

Project No.: 180076 

Project status: Ongoing 

Academic partner: University of Western 
Ontario 

Industry partner: S2E 

Transit partners: Brampton Transit, Burlington 
Transit  

 

Intelligent Systems for Infrastructure-based 
Autonomous Vehicle Fleet 

With infrastructure-based autonomous vehicle 
fleets using distributed, edge-computing 
paradigms to make global navigation decisions, 
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supporting networks must be able to always 
localize all member vehicles, as well as identify, 
locate and track static and moving obstacles. 
To that end, this project developed a collision-
free system that guided all fleet vehicles to their 
desired destinations.  

Project No.: 180076 

Project status: Ongoing 

Academic partner: University of Western 
Ontario 

Industry partner: S2E 

Transit partners: Brampton Transit, Burlington 
Transit  

 

Infrastructure Sensor-based Automated 
Driving: Development and Demonstration 

This project worked to inform regulators, 
policymakers and industry about best safety 
practices for low-speed automated vehicles 
with a focus on simulation and testing on 
closed courses and in the field. This work 
involved localization, mapping, vehicle 
navigation, and path planning and tracking 
using infrastructure sensors. The 
implementation and experimental studies 
included the conversion of a Tesla Model 3 to a 
drive-by-wire vehicle. 

Project No.: 180076 

Project status: Ongoing 

Academic partner: University of Waterloo, 
University of Western Ontario 

Industry partner: S2E 

Transit partners: Brampton Transit, Burlington 
Transit  

 

Feasibility Study: Brampton Transit 

This project performed route-based full-fleet 
predictive performance modelling of Brampton 
Transit's fleet based on the adoption of ZEBs. 
This project involved an in-depth literature 

review of the global ZEB technology landscape, 
including major national and international 
deployments; a detailed energy consumption 
analysis comparing battery-electric systems 
using in-depot and on-route charging with 
hydrogen fuel-cell systems; an economic 
analysis of electricity usage costs considering 
both smart and non-smart charging options; an 
emission reduction analysis comparing existing 
diesel fleet operations to ZEB operations; and 
lastly, the provision of an electrification 
roadmap including short-term and long-term 
recommendations for Brampton Transit’s fleet 
electrification planning processes. 

Project No.: 180076 

Project status: Ongoing 

Academic partners: University of Waterloo, 
University of Western Ontario 

Industry partner: S2E 

Transit partners: Brampton Transit, Burlington 
Transit  

 

Feasibility Study: Burlington Transit 

This project’s predictive modelling study 
assessed the suitability and performance of 
FCEBs on Burlington Transit’s network. CUTRIC 
completed an in-depth literature review of the 
global FCEB technology landscape, including 
major national and international deployments; a 
FCEB fuel analysis; an economic analysis of fuel 
and infrastructure costs; and an emission 
reduction analysis comparing existing diesel 
fleet operations to FCEB operations. Finally, the 
study produced a detailed fleet electrification 
roadmap.  

Project No.: 180076 

Project status: Ongoing 

Academic partners: University of Waterloo, 
University of Western Ontario 

Industry partner: S2E 
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Transit partners: Brampton Transit, Burlington 
Transit  

 

Solar-Based Energy Solution for Zero-Carbon 
Transportation 

With electrocatalytic CO2 reduction 
technologies exhibiting great potential to 
transform CO2 into gaseous and liquid fuels 
such as hydrogen and ethylene, this project 
developed novel photo-augmented technology 
that could be used to achieve zero-carbon 
transportation.  

Project No.: 180084 

Project status: Ongoing 

Academic partner: University of Waterloo 

 

Maximizing the Power Efficiency of SAIS 

While many North American transit agencies 
are targeting ZEB fleets in the coming decades, 
a short-term emissions-reduction solution is 
required for existing vehicles. This project used 
detailed system simulation to determine the 
emissions-reduction potential of electrifying 
only the heating, ventilation and air-conditioning 
loads in diesel-based transit buses. Candidate 
deployment scenarios were also explored in 
three North American cities. 

Project No.: 180084 

Project status: Ongoing 

Academic partner: University of Toronto 

Industry partner: eCamion, Microgreen Solar 

 

Analysis of Real-Life Operating Data to Verify 
Environmental and Economic Benefits of SAIS 

To determine the overall impact of SAIS on the 
carbon footprint of public transit, this project 
investigated operational and installation issues 
of SAIS across two broad categories of heavy-
duty vehicles and quantified GHG emission 
reductions of individual vehicles. 

Project No.: 180084 

Project status: Ongoing 

Academic partner: Centennial College 

Industry partners: eCamion, Microgreen Solar 

Transit partner: Cornwall Transit  

 

Feasibility Analysis: Cornwall Transit 

This project’s predictive modelling study 
assessed the suitability and performance of 
BEBs in Cornwall Transit’s fleet operations. 
CUTRIC completed an in-depth literature review 
of the global BEB technology landscape, 
including major national and international 
deployments; a detailed BEB energy 
consumption analysis; an economic analysis of 
electricity usage costs considering both smart 
and non-smart charging options; and an 
emission reduction analysis comparing existing 
diesel fleet operations to BEB operations. 

Project No.: 180084 

Project status: Ongoing 

Academic partner: Centennial College 

Industry partners: eCamion, Microgreen Solar 

Transit partner: Cornwall Transit  

 

Analyzing On-Demand Transit (ODT) in the 
City of Belleville 

The concurrent rise of GPS data, mobile 
applications and handheld communications 
has led to the emergence of ODT systems such 
as the one piloted by the City of Belleville 
starting in September of 2018. As part of the 
ODT pilot, a late-night fixed bus route was 
replaced with a real-time ride-hailing service. 
This project performed an in-depth analysis of 
the pilot’s spatio-temporal demand and supply, 
levels of service, and origin and destination 
patterns based on data collected up until May of 
2019.  

Project No.: 180085 
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Project status: Ongoing 

Academic partner: Ryerson University 

Industry partners: Swap Robotics (formerly Top 
Hat Robotics), Electric Tractor 

Transit partners: MiWay, TTC 

 

Feasibility Study: TTC 

Should the TTC adopt BEBs for its fleet 
operation, this project completed a detailed 
analysis of electrification and resiliency 
planning. This involves CUTRIC performing a 
GIS analysis that maps TTC blocks and 
generates various duty cycles mirroring best- 
and worst-case vehicle performance scenarios; 
an energy consumption analysis to understand 
the suitability of BEBs on existing TTC routes; 
and a GHG emission analysis comparing BEBs 
to existing diesel buses. 

Project No.: 180085 

Project status: Ongoing 

Industry partners: Swap Robotics (formerly Top 
Hat Robotics), Electric Tractor 

Transit partner: MiWay, TTC 

 

Feasibility Study: MiWay 

This project’s predictive modelling study 
assessed the suitability and performance of 
FCEBs on MiWay's transit network. This 
involved CUTRIC completing an in-depth 
literature review of the global FCEB technology 
landscape, including major national and 
international deployments; a FCEB fuel analysis; 
an economic analysis of fuel and infrastructure 
costs; and an emission reduction analysis 
comparing existing diesel fleet operations to 
FCEB operations. Finally, the study produced a 
detailed fleet electrification roadmap.  

Project No.: 180085 

Project status: Ongoing 

Industry partners: Swap Robotics (formerly Top 
Hat Robotics), Electric Tractor 

Transit partner: MiWay, TTC 

 

Shared Electric Work Fleets for Universities 
and Colleges with a System of Resource and 
Location Optimization Using Machine 
Learning 

This project developed a novel heuristic two-
step algorithm for shared ride-hailing in which 
users can share rides with only one more user. 
It also validated the scalability of this 
distributed system by testing it on a small 
network and comparing results with data from 
the wider network. 

Project No.: 180085 

Project status: Ongoing 

Academic partner: Ryerson University 

Industry partners: Swap Robotics (formerly Top 
Hat Robotics); Electric Tractor 

Transit partners: MiWay, TTC 

 

Pantonium Intelligent ODT 

By driving substantial improvements to the 
software supporting Pantonium’s ODT 
technology, this project enhanced client and 
customer experiences and enabled more public 
transit services to be converted from low-
productivity fixed routes to high-productivity on-
demand services. The improvements included 
mobile applications for iOS and Android phones, 
access to real-time ODT information, and 
smoother trip booking and payment processes. 
The project also upgraded mobile apps for 
drivers. 

Project No.: 180114 

Project status: Ongoing 

Academic partner: Ryerson University 

Industry partner: Pantonium Inc. 
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Transit partners: Belleville Transit, York Region 
Transit 

Feasibility Study: York Region Transit 

This project conducted route-based predictive 
modelling of electric low-speed shuttles (e-
LSAs) expected to operate on YRT's chosen 
routes. This project involved a GIS analysis of 
the routes reflecting vehicle operational 
situations ranging from best- to worst-case 
scenarios; an investigation of energy efficiency 
and consumption associated with the operation 
of e-LSAs as well as the maximum number of 
trips these vehicles can accomplish using depot 
and opportunity chargers.  

Project No.: 180114 

Project status: Ongoing 

Industry partner: Pantonium Inc. 

Transit partners: Belleville Transit, York Region 
Transit 

 

Next-Generation Integrated BEB Charging 
Systems 

This project developed a novel BEB charging 
technology backed up by a battery energy 
storage system. As part of this research, 
eCAMION developed an inverted pantograph 
charger designed to be less costly and more 
effective than existing systems. 

Project No.: 190122 

Project status: Ongoing 

Academic partners: Ontario Tech University, 
University of Toronto, Centennial College 

Industry partner: eCamion 

Transit partner: Durham Region Transit (DRT) 

 

Electric Vehicle Enclave (EVE) Autonomous 
Vehicle Infrastructure Demonstration Pilot 

This state-of-the-art project showcased 
infrastructure-based autonomy in the Ontario 
neighbourhood of EVE Park. By combining 
infrastructure-based controls and sensing with 
an optimized onboard unit assembly, S2E 
Technologies minimized the need for hardware 
on vehicles, while at the same time gaining from 
the constant monitoring and robustness of 
infrastructure-based sensors. Moreover, since 
S2E integrated sensors and processing, the 
same infrastructure had the ability to 
communicate with a planned autonomous 
shuttle and autonomous utility vehicles for 
landscaping, snow removal, package delivery, 
and waste management. 

Project No.: 190122 

Project status: Ongoing 

Academic partners: University of Waterloo, 
University of Western Ontario 

Industry partner: S2E Technologies 

Transit partner: Brampton Transit, Burlington 
Transit
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CUTRIC ZEB Consulting Services™ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

For the past six years, CUTRIC’s ZEB Consulting Services™ has supported the energy transition for 
roughly 40 transit agencies in North America and has completed upwards of 50 decarbonization 
projects to progress our communities towards a low carbon smart mobility future.  

The increasing rate of repeat customers we have, the high customer satisfaction scores we receive and 
the new customer requests we get based on recommendations from our past clientele all speak 
volumes about our customer-centric service delivery model. Our model delivers science-based results 
utilizing an empirically validated tool that receives continuous developmental insights from our industry 
and transit partners.  

As we continually improve each of the tools within ZEB Consulting Services™, we were thrilled to launch 
the next generation of our ZEB Consulting Services™: our comprehensive predictive modelling tool 
RoutΣ.i™ 3.0,  our new lighter  predictive performance modelling tool RoutΣ.i™ lite, and our trusted 
empirical data analysis tool CloudTransit™ 2.0.  

We are recognized as neutral, scientific and credible consulting service providers within the 
Government of Canada. Last year, Natural Resources Canada commissioned CUTRIC to develop a zero-
emission bus implementation process map to guide the country’s transit operators to zero 
emissions.  Infrastructure Canada selected us this year as the ZETF National Planning Service. Both 
partnerships emphasize our expert capabilities.  

 

RoutΣ.i™ 3.0 

CUTRIC proudly presents the physics-based, empirically validated RoutΣ.i™ 3.0 modelling toolset. It is 
designed to aid transit agencies in reducing the complexities involved in transit fleet electrification 
planning.  RoutΣ.i™ 3.0 is the third generation of a highly sophisticated scientific modelling and 
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technology transition planning tool that can simulate the specific physical conditions that a transit bus 
may encounter after its deployment on a specific transit system. These physical conditions include the 
local topographical conditions, service load and local traffic considerations. The new and enhanced 
features that RoutΣ.i™ 3.0 offer advanced and customized feasibility analysis along with ZEB 
implementation and rollout planning guidance. 

Some key features follow: 

Find the most suitable technology for your transit system 

RoutΣ.i™ 3.0 simulates different zero-emission bus technologies, including BEBs, FCEBs, natural gas 
vehicles (NGVs) fuelled using a blend of RNG and CNG, cutaway/shuttle vehicles and first-
kilometre/last-kilometre solutions such as e-LSAs. This newest modelling toolset offers simulation of 
light-duty, medium-duty and heavy-duty fleets as well. 

Understand your energy/fuel needs 

The toolset predicts the energy/fuel utilization on each transit route/block (kWh/km, kgH2/km) and the 
total amount of energy and fuel consumption on a daily/weekly/monthly/yearly basis. 

Predict success rates and vehicle ranges 

RoutΣ.i™ 3.0 exactly pinpoints the order in which various service areas of a transit system could be 
considered for electrification given current technologies and local operational demands. 

Understand your charging needs and fuelling times 

RoutΣ.i™ 3.0 permits the selection of the scientifically and economically suitable charging/refuelling 
strategy in a system by incorporating schedule and charging optimization to support seamless 
electrification deployments. 

Identify the optimal charger/fuel station locations 

Detailed feasibility studies conducted with RoutΣ.i™ 3.0 are capable of determining optimal locations 
for the installation of charger and/or fuelling stations considering both technical and socio-economic 
aspects. 

Plan the ZEB rollout, estimate your total cost of ownership (TCO) and return on 
investment (ROI) 

The in-depth analysis performed with the RoutΣ.i™ 3.0 toolset permits transit operators to have an 
accurate estimation of the capital costs to deploy vehicles, charging/refuelling infrastructure and to 
build/retrofit facilities. CUTRIC offers site assessments as a part of ZEB implementation planning that 
considers existing facility’s status, capacity and resilience to accommodate ZEB technology and the 
allied infrastructure and utility requirements. Operational costs with energy/fuel and maintenance are 
also included so that the potential savings are used to estimate an ROI timeline. Along with technical 
planning, CUTRIC conducts needs, risk, cost and benefits assessments for transit agencies planning 
ZEB implementation. 
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Electrification planning 

RoutΣ.i™ 3.0 can classify the blocks/routes based on their level of difficulty of electrification. Gradual 
fleet electrification (phased rollout) is recommended by combining the modelling results with the 
replacement cycles envisioned by the transit agency. 

Lifecycle GHG emission reductions 

The RoutΣ.i™ 3.0 toolset involves a full life cycle analysis (LCA) to estimate the potential GHG emission 
reductions that will be accomplished when transitioning from fossil-fuel-powered vehicles to ZEBs. 

RoutΣ.i™ lite 

RoutΣ.i™ lite can be a good tool for transit agencies to get started with their transit electrification plan. 
This lite version of the tool aims to offer an expedited service delivery for transit agencies that are 
working on a compressed schedule and might also face some budgetary constraints.  
 
The outcomes of this analysis, although not as detailed as the outcomes of the full RoutΣ.i™ version, 
can add significant value to transit agencies in terms of understanding the energy and fuel needs, GHG 
emission reductions, technology selection and preliminary electrification plans.  

 

CloudTransit™ 2.0 

CloudTransit™ 2.0 is the second generation of CUTRIC’s cloud-based platform designed to collect, 
integrate, analyze, and report on real-time operational data, lessons learned, challenges, risks and 
issues associated with the deployment and operation of ZEBs and allied infrastructure. 
 
As part of the Pan-Canadian Battery Electric Bus Demonstration and Integration Trial Phase I project 
that CUTRIC leads, CloudTransit™ 2.0 enables performance data integration and comparisons involving 
various data sources and assets across multiple transit systems, cities and utility partners. 
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deCarbonify™ 

CUTRIC’s deCarbonify™ tool helps transit agencies determine how their transit agency compares to 
other Canadian transit systems today in terms of energy intensity and pollution. Offering transit 
agencies a measurement of carbon dioxide equivalent (CO2e) emissions, the tool measures 
CO2e/passenger, CO2e/revenue km, CO2e/total service kms (including deadheading), CO2e/service 
area density unit and CO2e/vehicle measures. 

 

 

ZEVMapper™ 

ZEVMapper™ helps cities and municipalities determine the potential, required and optimal locations for 
their electric vehicle supply equipment (EVSE) or “EV charging station” installations. 
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The tool uses original methodological insights to determine optimal EVSE locations based on the needs 
of residents, commuters and through-traffic into and out of a community. It also integrates local and 
global EV adoption rates to assess the need for growth in charging stations over the next five to 20-
year period. 

Based on early research conducted by the U.S. Department of Energy’s plug-in electric vehicle 
infrastructure studies (The EV Project and the ChargePoint America Project), ZEVMapper™ utilizes three 
categories of variables in calculating and mapping ideal EV charging locations: optimal location 
variables, installation cost variables and EV driver charging patterns. The tool also maps specific siting 
choices including long-term parking opportunities (level 1 and level 2), special applications for level 2 
and highway intersectionality (level 3). 

ZEVMapper™ produces outcomes in a “Best Case – Worst Case” scenario assessment which identifies 
the total number of EV chargers required at a given location or within a given service area to fully satisfy 
charging needs based on range capabilities of various makes and models of vehicles, drive cycles 
associated with EV drivers (including commuters, tourists and residents), and the minimum required 
time to charge and “return to home base” for overnight charging. 
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Government Relations 

Federal Five Point Plan 

CUTRIC released its Federal Five Point Plan in September 2020 in response to the COVID-19 pandemic. 
The aim of the plan is to guide our federal government relations activities. CUTRIC has been working 
diligently to achieve the plan over the last two years.  

 

1. Lay the right framework: Investing in smart planning initiatives to guarantee smart, 
accurate investments in infrastructure  

Status: complete  

 

CUTRIC advocated for the need for a national neutral feasibility planning program to ensure transit 
agencies have the required funds to accurately plan their decarbonization transitions. In March 2022, 
CUTRIC was awarded a C$10 million contribution agreement with the Government of Canada to support 
the ZETF as the National Planning Service. In this capacity, agencies now have the support needed to 
guarantee smart, accurate investments in ZEB assets and allied infrastructure.  

 

2. Build up Canada’s advanced manufacturing sector: Supporting Canada’s advanced 
manufacturing ecosystem of industry leaders  

Status: complete 

 

We worked closely with Infrastructure Canada to help design the C$2.75 billion ZETF program, 
ultimately supporting Canada’s ZEB manufacturing sector. Although technically complete, we continue 
to advocate for more investment in Canada’s advanced manufacturing sector.  

 

3. Build up innovative clean public transit: Setting ambitious targets for electric, hydrogen-
fuel cell, autonomous, and other forms of public transit 

Status: complete 

 

CUTRIC advocated for the requirement of ZEB feasibility planning to be completed before any ZETF 
capital funding could be allocated, ensuring municipalities have the necessary information to deploy 
ZEBs. With the launch of the ZETF and allied National Planning Service, the Government has a higher 
chance of reaching its target of 5 000 ZEBs over the next five years.  

 

4. Gather data and share knowledge: Using data to share lessons and improve transit 
outcomes 

Status: in progress 
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Over the past year, CUTRIC has continued to build the foundation of the Autonomous, Connected, 
Electric and Shared (ACES) Big Data Trust. To further support and intensify the ZEB transition, CUTRIC 
has advocated for a national transit data trust for transit agencies and operators to access and share 
real-time analytics, optimizing fleet performance and lowering operational costs. CUTRIC has 
socialized the need for this trust across several federal government ministries, including the Ministry 
of Innovation, Science and Economic Development who has a keen interest in the initiative. CUTRIC 
continues to work with the Government to explore future funding opportunities.  

 

5. Finding smart solutions for a safe return: Investing in research to identify issues and 
pose solutions to bring back ridership safely 

Status: in progress 

After the successful completion of CUTRIC’s C$10 million research and development program funded 
by the Ontario Ministry of Economic Development, Job Creation and Trade, it is clear more research is 
required into clean transit technology. With the drop in transit ridership from the pandemic, it is also 
important that we complete more research into creating safe transit environments to support bringing 
back ridership safely. CUTRIC has continued to work with government partners to explore funding 
opportunities for a return to transit initiative. Our goal is to fund more academic and industry partners 
in the near future.  

Provincial Plans 

Since CUTRIC was founded, it is clear that investments from all levels of government have been key to 
the success of zero-emission transit projects. Most recently, we have seen the need for federal, 
provincial and municipal financial support for CUTRIC’s Pan-Canadian Hydrogen Fuel Electric Bus 
Demonstration and Integration Trial as governments wish for coordinated investments. 

CUTRIC continues to advocate for low carbon smart mobility projects in British Columbia and Ontario. 
In the past six months, CUTRIC has begun to assess opportunities in the province of Alberta. In British 
Columbia, CUTRIC has lobbied for a provincially regulated fleet electrification feasibility assessment as 
well as a CUTRIC-B.C. industry-academic low carbon smart mobility research and development 
program. In Ontario, we have also advocated for a replenished industry-academic low carbon smart 
mobility research and development program, support for CUTRIC’s Pan-Canadian Hydrogen Fuel 
Electric Bus Demonstration and Integration Trial, and investment in our ACES Big Data Trust.  
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Recent Achievements 

 

The COVID-19 pandemic introduced a surge of healthcare, transit and clean recovery funding. As 
ridership plummeted across the country, governments had a role to fill through financial support. The 
drop in ridership, although detrimental to transit agencies and municipalities’ financial positions, 
allowed some agencies the breathing space to focus on their transit decarbonization strategies.  

Since the pandemic began, CUTRIC has dedicated its government relations resources to clean public 
transit.  

2021 efforts 

• CUTRIC participated in several events alongside key decision-makers to enhance its branding 
profile. One important event was the announcement of C$2.75 billion in dedicated funding to 
clean transit. Another event included leading the National Infrastructure Assessment roundtable 
for transit with former Minister of Infrastructure and Communities, Catherine McKenna; 

• CUTRIC advised Infrastructure Canada on the structure of the ZETF to ensure CUTRIC and 
members would be eligible for funding opportunities. The ZETF will be the primary funding 
program for several CUTRIC projects; 

o As part of the ZETF, Infrastructure Canada also announced a call for proposals for not-
for-profit and academic institutions to apply to become the preferred planning partner of 
the federal government in planning activities for transit electrification. This call followed 
months of advocacy from CUTRIC to dedicate funding to feasibility studies and position 
CUTRIC as the right delivery partner and recipient of funds.  

• CUTRIC held a virtual Advocacy Day with member participation to advance Ontario’s research 
and development funding request; 

• CUTRIC advocated for hydrogen strategy funding to create a viable path for the Ontario FCEB 
Demonstration and Integration Trial; 

• CUTRIC expanded public service relationship-building opportunities through Champions List 
newsletters, leading to new engagement opportunities; 

• CUTRIC identified potential stakeholder partners for ACES Big Data Trust project; and 

• CUTRIC built new relationships with reporters and journalists regularly reporting on transit 
electrification –Anita Balakrishnan at The Logic, Gabriel Friedman at the Financial Post, Emma 

Virtual National Planning Service Announcement with Parliamentary Secretary to the Minister of Intergovernmental Affairs, 
Infrastructure and Communities, Jennifer O’Connell, and President & CEO of CUTRIC, Josipa Petrunić on March 30, 2022. 
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Jarratt at the Electric Autonomy and Emma McIntosh at The Narwhals. The relationship 
meetings with the media have led to their reaching out to CUTRIC for comments and op-ed 
submissions, resulting in top of mind recall for journalists. 

 

2022 efforts 

• CUTRIC secured C$10 million through the Zero Emission Transit Fund (ZETF) for over five years 
to support work with transit bus operators to complete planning work, and bolster readiness to 
transition to zero emission transit bus fleets; 

• CUTRIC conducted a virtual advocacy month in Ontario on the Pan-Canadian Hydrogen Fuel Cell 
Electric Bus Demonstration and Integration Trial with core project stakeholders and CUTRIC 
members. We met with Mississauga-area MPPs, senior political officials in the Premier’s Office, 
the Ministry of Energy, the Ministry of Energy, the Ministry of Environment, Conservation and 
Parks and the Treasury Board; 

• CUTRIC secured high-level political participation at its 2nd Annual Zero Emission Bus 
Technologies & Transit Operations Conference, including Parliamentary Secretary to the 
Minister of Intergovernmental Affairs, Infrastructure and Communities Jennifer O’Connell and 
Ontario Minister of Transportation Caroline Mulroney. CUTRIC also supported the first in-person 
dinner event in Mississauga and coordinated a keynote with Associate Minister of 
Transportation Stan Cho; 

• CUTRIC conducted coordinated federal advocacy to close the funding gap for the Pan-Canadian 
Hydrogen Fuel Cell Electric Bus Demonstration and Integration Trial by holding meetings with 
senior officials and Ministers’ offices in Natural Resources Canada, Infrastructure Canada, and 
the Canadian Infrastructure Bank. 

• CUTRIC secured participation of senior public officials from the Ontario Ministry of Energy in its 
ZEB Committee meetings; 

• CUTRIC supported the CEO’s delegation at the federal Standing Committee on Natural 
Resources; 

• CUTRIC advised Environment and Climate Change Canada on circularity in the transit innovation 
supply chain; 

• CUTRIC met with senior public servant officials in the federal government to discuss and advise 
on medium- and heavy-duty vehicle sales requirements for ZEVs; 

• CUTRIC distributed the Ontario “Champions List” newsletters to senior public service officials in 
Ontario to raise its profile, resulting in high-impact relationship building with the Ministry of 
Energy and Ministry of Environment, Conservation and Parks; 

• CUTRIC advised on research funding grants at the federal government for ACES and a return to 
transit funding; and 

• CUTRIC drafted prebudget submissions for the Ontario Provincial and Canadian Federal 2022 
Budget cycles. 
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Public Relations  

Public Relations Achievements 

 

 
 
On April 1, 2021, CUTRIC moved its public relations efforts in-house after Grace Reilly was promoted to 
the position of Government & Public Relations Officer. Grace continues to lead CUTRIC’s public 
relations efforts alongside Crestview Strategy to ensure all communication efforts are aligned with our 
government relations activities. 

 

To assist CUTRIC achieve its vision and mission, the Communications team has strategically designed 
its 2022 objectives. The identified strategic objectives support the organization as it strives to deliver 
value to its current 130 members, and increase its ability to support more members in the future.   

CUTRIC has increased its capacity in communications and marketing over the past 12 months in order 
to achieve the public relations 2022 strategic objectives. This year’s strategic objectives include: 

• Earned media 

• Placement of OpEds in Tier 1 publications 

• Publication of four Knowledge Series in 2022 

• Increase of social media followers across platforms LinkedIn, Twitter and YouTube 

• Increase of newsletter subscribes and engagement 

• Ongoing promotion of ZETF National Planning Service award 

• ZEB Consulting Services™ product launch  

• Conference, event and committee promotion 
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• Member promotion 

• Staff media training 

Since January 2021, CUTRIC has worked tirelessly to achieve increased media coverage.  

Extensive media coverage 

CUTRIC garnered significant media coverage in 2021-22. The media hits included mainstream media 
outlets such as the Toronto Star, The Globe and Mail, CBC, The Hill Times, CTV, Yahoo Finance and the 
Financial Post as well as trade publications such as the Environment Journal, Mass Transit Magazine, 
ReNew Canada and Biomass Magazine. Recent highlights included:  

• Toronto Star, May 4, 2021: Brampton’s electric buses officially on the roads 

• The Globe and Mail, June 30, 2021: Rush hour was bad before COVID-19, it could be worse as 
restrictions ease 

• Mass Transit, August 11, 2021: Government of Canada launches its zero-emission bus fund 

• Global News, August 24, 2021: London Transit receives first steps for electric buses  

• Toronto Star, October 7, 2021: Cleaner transit must be a core part of the climate action 
conversation 

• The Globe and Mail, January 5, 2022: What zero-emission transit can look like in Canada 

• Biomass Magazine, January 26, 2022: CUTRIC launches transit studies comparing RNG, CNG 
and diesel 

• Mass Transit Magazine, February 21, 2022: CUTRIC, Innovate Cities partner to improve smart 
mobility by maximizing the power and value of data   

• ReNew Canada, April 1, 2022: Federal government advances supports for zero emission bus 
transportation 

 

President and CEO Josipa Petrunić also took part in thought leadership articles and made radio and 
podcast appearances, including:  

• Electric Autonomy, November 26, 2021: Let’s prioritize fast, convenient, clean transit in fight 
against climate change 

• The Hill Times, March 7, 2022: Canada’s green energy superpower: renewable hydrogen 

• Environmental Journal, March 14, 2022: Catch a Carbon-Negative Ride: RNG crucial to fulfilling 
zero-emission transit commitments 

• Financial Post Podcast, April 13, 2022: What challenges lie ahead in trying to build Canada’s 
new clean supply chain?  

• Toronto Star, April 25, 2022: A well-funded Hydrogen strategy will help Ontario transition from 
gasoline 

• CBC Radio, May 3, 2022: Transit promises during the Ontario election 
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Prestigious awards and thought leadership 

CUTRIC was awarded the Canadian Society of Association Executives (CSAE) Award of Distinction – 
Excellence in recognition of the success of CUTRIC’s Pan-Canadian Battery Electric Bus Demonstration 
& Integration Trial. 

Social media growth and engagement 

LinkedIn 

CUTRIC now has over 4,200 followers on its most important channel for engaging with professionals 
and leaders. In March 2022 alone, CUTRIC gained 122 new followers, had 283 reactions to its posts, 
and had an average engagement rate of over 2 per cent. LinkedIn considers a 2 per cent engagement 
rate ‘extremely good’. 

Twitter 

@CUTRIC-CRITUC jumped to over 11,000 impressions in March 2022. The top 2 posts for March had 
3225, 2448, and 1,918. 

The account has many influential followers including: Dominic LeBlanc, Minister of Intergovernmental 
Affairs of Canada; George Heyman, MLA of B.C.; and Taylor Bachrach, MP for Skeena-Bulkley Valley 
(B.C.).  

Digital event success 

CUTRIC pivoted to digital operations early in the pandemic and is proud to have hosted three successful 
virtual conferences in 2021 while securing key media partnerships: 

Hosted 260+ virtual attendees over two days at CUTRIC’ 2nd Annual Zero Emission Bus Technologies 
and Transit Operations Conference in 2022, securing 11 sponsors 

Hosted roughly 200 virtual attendees at the 3rd Annual Low Carbon Smart Mobility Technology 
Conference, securing 11 sponsors 

Hosted 170+ rail industry leaders at the 2nd Annual Smart Rail Technology Conference, securing 13 
sponsors 

Knowledge Series 

Since the launch of CUTRIC’s Knowledge Series in 2020, CUTRIC has published a further four 
Knowledge Series reports on the ZEB landscape in Canada through CUTRIC’s Canadian ZEB Database™, 
electrical utility strategies for transportation electrification, autonomous shuttle predictive modelling 
analysis using CUTRIC’s Rout∑.i™ toolset, and the impacts on greenhouse gas emissions in Metro 
Vancouver through the advancement of autonomous shuttles.  
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Appendix 

Audited Financial Statements 

Canadian Urban Transit Research & Innovation Consortium 

Statement of Cash Flows 

For the year ended December 31 2021 2020 

Cash provided by (used in)   

Cash flows from operating activities   

Excess of revenue over expenses for the year $ 118,164 $ 32,746 

Adjustments to reconcile excess of revenue over expenses to 
net cash provided by (used in) operating activities   

 Amortization of capital assets 10,730 5,661 

 Forgivable loan (10,000) (10,000) 

 Changes in non-cash working capital balances   

  Accounts receivable 421,940 (215,295) 

  Accrued billings receivable (174,372) 496,693 

  Prepaid expenses (38,673) (41,666) 

  Accounts payable and accrued liabilities 63,157 (49,756) 

  Deferred revenue - unrestricted (697,252) 707,755 

  Deferred revenue - restricted (1,298,628) (537,954) 

 (1,604,934) 388,184 

Cash flows from investing activity   

 Purchase of capital assets (786) (20,587) 

Cash flows from financing activity   
 Proceeds from loan payable 20,000 40,000 

Increase (decrease) in cash during the year (1,585,720) 407,597 

Cash, beginning of year 4,558,271 4,150,674 

Cash, end of year $ 2,972,551 $ 4,558,271 

Represented by   
 Cash - unrestricted $ 1,616,894 $ 1,818,189 
 Cash - restricted $ 1,355,657 2,740,082 

 $ 2,972,551 $ 4,558,271 
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