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About Us 

 

 

 

 

 

   

 

 

The Canadian Hydrogen Association (CHA) is a 

national, non-profit association comprising of 

industry, academia, research agencies and end-

users focused on advancing the use of clean 

hydrogen and hydrogen technologies to help 

create a prosperous net-zero world. 

The Atlantic Hydrogen Alliance (AHA) is a non-profit 

industry association working to advance a thriving 

low-carbon hydrogen sector in Atlantic Canada.  

The Transition Accelerator exists to support Canada’s 

transition to a net-zero future while solving societal 

challenges. The Transition Accelerator works with 

innovative groups to create visions of what a socially 

and economically desirable net zero future will look 

like and build out transition pathways that will enable 

Canada to get there. The Accelerator’s role is that of 

an enabler, facilitator, and force multiplier that forms 

coalitions to take steps down these pathways and get 

change moving on the ground. 
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Executive Summary 

Hydrogen is a leading option for decarbonizing heavy-duty long-haul 

trucking, offering the driving range, rapid refuelling , and cold-

weather performance that the sector demands. However, hydrogen 

trucking corridors are more expensive than current, well -developed 

and essentially risk-free diesel corridors, a competitive challenge 

also faced by battery electric heavy-duty vehicles, and the 

elimination of Canada's consumer-facing carbon tax removed a tool 

for predictably narrowing that cost gap. Understanding the conditions 

that must be in place before the private sector adopts hydrogen at 

scale remains a critical and useful exercise. 

Working in partnership with the Canadian Hydrogen Association 

(CHA) and the Atlantic Hydrogen Alliance (AHA), this report presents 

findings from direct engagement with more than 50 stakeholders 

across the hydrogen heavy-duty transportation value chain in 

Canada, conducted between late 2025 and early 2026. Participants 

spanned hydrogen suppliers, vehicle OEMs, industrial fleet 

operators, and municipal fleet managers across multiple provinces. 

Feedback is synthesized through the lens of the Transition 

Accelerator's Minimum Viable Corridor (MVC) Framework, which 

identifies the minimum conditions under which each link in the value 

chain can participate on a commercially sustainable basis, beyond 

pilots and without ongoing subsidy dependence. 

 

What Stakeholders Told Us 

Hydrogen suppliers cannot justify permanent  mobility refuelling 

infrastructure investment without long-term offtake commitments 

from end-users, with supplier stakeholders indicating that 5 to 20 

years of offtake are required to support new fuelling station 

development. High capital costs, administratively complex federal 

investment tax credits, and inconsistent provincial permitting also 

exacerbate commercial deployment. Mobile fuelling units and 

scalable onsite hydrogen production and dispensing systems were 

identified as a nearer-term solution where permanent infrastructure 

cannot yet be economically justified, although smaller scale systems 

may have a higher per-unit cost of hydrogen. It was also noted that 

while large industrial scale production may have a low cost of 

hydrogen at the plant gate, the end cost of delivered hydrogen may 

be substantially higher based on the distance of the end user from 

the production location and the transportation method used.  
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Industrial fleet operators face a cost gap that is currently prohibitive. Hydrogen 

fuel cell trucks cost three to four times the price of a diesel equivalent, with no 

established resale market and no replacement for the now-closed federal iMHZEV 

purchase incentive. The principal operational concern is fuel availability. If 

hydrogen is not reliably available when and where trucks need to refuel, there is 

an unacceptable risk of vehicle downtime. This is a fundamental constraint for any 

fleet considering hydrogen beyond a controlled pilot.  

Interest across the value chain is 

real. Progress is achievable in the 

near term, and it is worth pursuing 

now to set the stage for a future 

corridor. 

Municipal fleets expressed greater institutional motivation to explore hydrogen, 

driven by internal emissions reduction commitments, but face comparable cost 

barriers and the same critical dependence on fuel availability. Municipalities piloting 

hydrogen vehicles have had to source their own supply and build their own fuelling 

infrastructure, a burden well beyond what a pilot program would typically require , 

and one that many municipalities do not have the internal capacity to handle. 

Vehicle OEMs identified insufficient market demand as the central challenge, 

driven by high fuel and vehicle costs, eroding policy incentives, and a broad 

freight sector downturn that has extended fleet replacement cycles. The 

withdrawal of U.S. EPA and CARB regulatory pressure has introduced further 

uncertainty into Canadian market planning, given the integrated nature of North 

American vehicle markets. 
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Synthesis 

These findings point to a feedback loop sustained by five interconnected factors: 

high fuel and vehicle costs; insufficient fuelling infrastructure; policy uncertainty 

and the loss of key incentive programs; interprovincial regulatory inconsistency; 

and pervasive information gaps across the value chain that leave stakeholders 

without the knowledge needed to make confident investment and procurement 

decisions. The conditions required for a Minimum Viable Corridor have not yet 

converged in any region in Canada. 

No link in the value chain can move forward independently. Suppliers require 

committed demand before investing in infrastructure; fleets require reliable fuel 

and viable economics before committing to hydrogen vehicles; and OEMs require 

sufficient sales volume to bring costs down.  

The Path Forward 

The near-term opportunity lies in developing viable regional hydrogen hubs where 

local supply and aggregated demand can be established and become self-

sustaining. Municipalities with predictable return-to-base routes and institutional 

decarbonization mandates are well-positioned to serve as demand anchors, 

complemented by industrial fleets where route predictability supports reliable 

demand forecasting. Hubs that achieve self-sustaining viability provide the 

foundation from which corridor-scale development can grow, but a corridor cannot 

be relied upon to generate that viability before the hubs themselves are functional.  

 

Several of the most significant barriers 

identified through this engagement — 

regulatory inconsistency and information 

and workforce gaps — are coordination 

issues, not economic ones. They are 

solvable within the current environment, 

independent of the economics. 

 

The following four recommended actions address conditions that can be improved 

within the current environment. They do not resolve the fundamental cost gap 

between hydrogen and diesel vehicles, but they target key structural barriers that 

are challenging for stakeholders in the hydrogen-heavy-duty mobility value chain.  
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Recommended actions: 

1. Leverage local hydrogen hubs to aggregate demand: Regional and municipal 

governments, industry associations, fleet operators, OEMs and suppliers 

should collaborate through local hydrogen hubs to aggregate regional 

demand. Greater offtake visibility at the hub level provides the demand 

certainty that suppliers need to plan and commit to infrastructure 

investment, whether mobile fuelling units, onsite scalable production and 

dispensing systems, or permanent large-scale infrastructure. In the near 

term, this should prioritize the use of hydrogen that is available from a 

range of production pathways, including those with associated GHG 

emissions. Early-stage demand and infrastructure development are 

prerequisites for building a viable hydrogen ecosystem, enabling the 

sector’s future transition toward zero-emission hydrogen production.  

  

2. Pursue interprovincial harmonization of hydrogen vehicle and infrastructure 

regulations: Provincial governments should work together to align on 

hydrogen vehicle operation and fuelling regulations to reduce 

inconsistencies along interprovincial routes and markets.  

 

3. Propose a national framework for standardized hydrogen heavy-duty vehicle 

training: OEMs, fleet operators, and safety organizations should collaborate 

to develop national training standards for hydrogen heavy-duty vehicle 

mechanics, drivers and first responders.  

 

4. Require data sharing from publicly funded hydrogen projects: Provincial and 

federal governments should consistently require projects to share 

independently verifiable, non-proprietary data while protecting commercially 

sensitive information and intellectual property, ensuring that knowledge 

generated by early deployments benefits the sector as a whole.  

 

Interest across the value chain is real. The cost gap between hydrogen and diesel 

will not close overnight, but the structural barriers documented in this report are 

not immovable. Progress on the conditions identified here is achievable in the 

near term, and it is worth pursuing now to set the stage for a future corridor. 
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About The Transition Accelerator 

 

Our Objective 

The energy transition is disrupting global power. The Transition Accelerator is here to 

help Canada win — economically and geopolitically.    

Our Work   

The Transition Accelerator drives projects, partnerships, and strategies to ensure Canada 

is competitive in a carbon-neutral world. We’re harnessing the global shift towards clean 

growth to secure permanent jobs, abundant energy, and strong regional econom ies 

across the country. 

We work with 300+ partner organizations to build out pathways to a prosperous low -

carbon economy and avoid costly dead-ends along the way. By connecting systems-level 

thinking with real-world analysis, we’re enabling a more affordable, competitive, and 

resilient future for all Canadians.   

 

 

1 UNDERSTAND the system that is being transformed, including its strengths and 

weaknesses, and the technology, business model, and social innovations that are 

poised to disrupt the existing system by addressing one or more of its shortcomings.  

2 CODEVELOP transformative visions and pathways in concert with key stakeholders and 

innovators drawn from industry, government, indigenous communities, academia, and 

other groups. This engagement process is informed by the insights gained in Stage 1.  

3 ANALYZE and model the candidate pathways from Stage 2 to assess costs, benefits, 

trade-offs, public acceptability, barriers and bottlenecks. With these insights, the 

process then re-engages key players to revise the vision and pathway(s), so they are 

more credible, compelling and capable of achieving societal objectives that include 

major GHG emission reductions. 

4 ADVANCE the most credible, compelling and capable transition pathways by informing 

innovation strategies, engaging partners and helping to launch consortia to take 

tangible steps along defined transition pathways.  

 

For more information or interview opportunities please contact: 

communications@transitionaccelerator.ca 

 

mailto:communications@transitionaccelerator.ca
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1 Introduction: Laying the Groundwork 
for Heavy-Duty Hydrogen Fleets 

1.1 Heavy-Duty Road Fleets in Canada 

Heavy-duty transportation can be broadly characterized as vehicles with a gross 

vehicle weight rating (GVRW) of 11,794 kg or greater, encompassing Class 7 (e.g., 

transit buses, garbage trucks) and Class 8 (e.g., semi-tractors, cement mixers). 

Heavy-duty fleets include privately owned fleets that support a range of commercial 

activities, including freight hauling and service delivery, as well as municipal -owned 

fleets that serve a variety of vocational uses. 

Heavy-duty trucking forms the backbone of Canada's national supply chain, with 

trucks moving approximately 90% of all domestic freight shipments [1] across a vast 

and geographically demanding country. The sector is highly fragmented and 

intensely competitive, characterized by thin margins, long -haul routes, high asset 

utilization, and extreme winter operating conditions. Fleet operators consequently 

prioritize proven technologies and manage risk carefully, making the introduction of 

new fuel and vehicle systems particularly complex.  

Heavy-duty trucking forms the backbone 

of Canada's national supply chain. 

As of 2022, there were approximately 137,000 trucking businesses in Canada, of 

which around 84,000 operated without employees. This reflects the predominance 

of owner-operators and small for-hire carriers across the sector [2]. In the same 

year, Canada had nearly 595,000 registered Class 7 and Class 8 heavy-duty 

vehicles [3], with Class 8 trucks accounting for ~87% of this fleet [4]. Although the 

number of registered vehicles cannot be directly correlated with the number of 

trucking businesses, together these data illustrate the scale of Canada’s heavy-duty 

trucking fleet and the highly decentralized structure of the industry, which is 

composed largely of owner-operators and small carriers rather than a small number 

of large carriers.  

Municipal fleets include transit buses, transport trucks, and a range of specialized 

vocational vehicles (e.g., snowplows, dump trucks, refuse collection trucks) that 

support public works. These fleet vehicles are publicly owned assets operated by 

municipalities accountable to taxpayers. They operate on defined urban and 

regional routes and are subject to procurement processes and budget cycles that 

differ significantly from private fleet operations. Municipal fleet operators prioritize 

uninterrupted service delivery and defensible total cost of ownership, balanced with 

their progress on ESG targets and emission reductions. They must navigate public 

approval and council oversight when evaluating new vehicle technologies.  
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Municipal fleets are distributed across hundreds of municipalities nationwide, with 

fleet sizes ranging from a handful of vehicles in small rural communities  to 

thousands of assets in major urban centres. The capacity to evaluate and adopt new 

vehicle technologies is generally concentrated among mid - to large-sized 

municipalities, although some smaller municipalities are also exploring zero-

emission vehicles for their fleets. An important distinction between municipal fleet 

operators and commercial heavy-duty trucking is that the municipal fleet workforce 

is broadly unionized, and vehicle technology transitions must account for labour 

relations considerations alongside technical and financial factors.  

Heavy-duty road vehicles are a significant and growing source of greenhouse gas 

emissions in Canada. In 2024, the transportation sector was Canada’s second-largest 

source of GHG emissions, accounting for 22% of the national total [5]. Within the 

sector, heavy-duty freight trucks have been a primary driver of emissions growth, with 

emissions from this segment nearly doubling between 1990 and 2024. Based on the 

most recent data from Transport Canada, on-road freight vehicles account for 25% of 

total annual transportation emissions [6]. Unlike passenger vehicles, where 

electrification pathways are well established, heavy-duty applications involve 

demanding duty cycles, high payload requirements, extreme conditions, and often, 

refuelling infrastructure constraints. These characteristics make heavy-duty road 

transport one of the more difficult segments to decarbonize, and one where the 

choice of zero-emission technology must meet challenging operational demands.  

1.2 Hydrogen as a Pathway to Lowering Emissions 

Hydrogen can power a heavy-duty truck through more than one technology pathway. 

Hydrogen fuel cell electric vehicles (FCEVs)  generate electricity onboard the truck by 

combining hydrogen and oxygen in a fuel cell stack to power an electric motor. FCEVs 

are commercially available today. Dual-fuel retrofit systems, which blend hydrogen 

with diesel for co-combustion in a single engine to displace a portion of diesel 

consumption, are also commercially available today. Hydrogen internal combustion 

engines, which burn hydrogen directly in a modified engine, remain under development 

and are not yet available for piloting. Heavy-duty vehicle on-road pilots in Canada to 

date have therefore used only hydrogen fuel cell and dual-fuel vehicle retrofits. This 

report focuses primarily on hydrogen fuel cell electric vehicles, the pathway that offers 

a zero-emission solution for heavy-duty applications. Dual fuel technology plays a 

complementary role, offering fleets an accessible entry point that reduces emissions 

today while helping build the demand base hydrogen needs to scale.  



The Road to Scale: Laying the Groundwork for Minimum Viable Corridors  

 

 

 

3 

Hydrogen is a compelling decarbonization 

pathway for heavy-duty fleets for several 

reasons rooted in the sector’s operational 

demands. Unlike battery electric vehicles, which 

face significant payload penalties from battery 

weight and lengthy recharging times due to 

current battery technology, hydrogen fuel cell 

trucks can refuel in minutes, carry sufficient 

energy for long-haul routes without excessive 

weight penalties, and maintain performance in 

extreme cold weather, where battery efficiency 

drops significantly [7]. Hydrogen fuel cell 

electric heavy-duty vehicles are also well-suited 

to the power and torque demands of heavy 

freight operations, as they benefit from an 

electric powertrain. Electric motors deliver 

instant torque that can outperform diesel equivalents on steep grades and heavy 

loads, without the vibration and power lag associated with internal combustion 

engines [8], [9], [10]. These advantages make hydrogen a credible, compelling, and 

capable zero-emission option for Canada's heavy-duty commercial transportation 

sector, where trucks must reliably perform across vast distances, in extreme winter 

weather, and through challenging terrain.  

1.3  Hydrogen Adoption in Heavy-Duty Fleets Today 

Among the hydrogen heavy-duty vehicle pilots and early deployments underway in 

Western Canada and the United States, several notable examples illustrate the range 

of activity currently taking place. The first such project was the Alberta Zero Emission 

Truck Electrification Collaboration (AZETEC), a first -of-its-kind, industry-led initiative 

with 16 collaborating partners spanning industry, academia, and government.  

 

Figure 1 AMTA’s Alberta Zero-Emissions Truck Electrification 

Collaboration (AZETEC) 

Photo courtesy: Cespira 
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At the time this project was conceived, no commercially available hydrogen fuel cell 

Class 8 trucks of the required size existed, so the project partners custom-designed 

and built two prototypes from the ground up. This multi-million dollar project 

represented one of the most ambitious early demonstrations of hydrogen fuel cell 

heavy-duty trucking in Canada [11], [12].  

In British Columbia and Alberta, government-funded zero-emission truck testbed 

projects are underway through AMTA in the Lower Mainland  and Edmonton regions, 

[13] and through Innovate BC in the Prince Rupert region  [14]. These testbed trials 

include having transport companies integrate hydrogen trucks into real-world 

operating scenarios and existing routes.  

In addition, HTEC has developed a 

commercial vehicle leasing program in the 

Lower Mainland market, enabling fleets to 

lease heavy-duty hydrogen fuel cell trucks 

and purchase hydrogen fuel [15]. In 

Alberta, the AMTA has been conducting on-

road hydrogen truck demonstrations and 

trials for several years, working closely 

with local carriers. These trials have 

allowed a small number of participating 

carriers to test hydrogen trucks under their 

specific operating conditions, while also 

generating driver experience and vehicle 

performance data [16]. In California, 

publicly-funded port and freight 

demonstrations have deployed Class 8 

hydrogen fuel cell trucks in drayage and 

regional logistics operations [17]. In the transit sector, a fleet of 33 hydrogen buses 

operated by Foothill Transit in California from June 2023-December 2024 is North 

America’s largest fuel cell bus deployment to date . The results show that the fleet 

met key reliability and fuel efficiency targets, though challenges with high upfront 

capital costs, hydrogen fuel costs and infrastructure expenses were  noted as barriers 

to wider deployment [18].  

Together, these projects have collected early data and are beginning to generate 

operational evidence on the performance and capability of hydrogen fuel cell trucks in 

demanding heavy-duty applications. The number of fleets that have piloted hydrogen 

vehicles remains small, however, and participation has been largely confined to large 

companies with greater resources to trial early-stage new technology. 

 

Understanding the 

conditions that must 

exist before the 

private sector adopts 

hydrogen at scale 

remains a critical 

and useful exercise, 

and there is valuable 

preparatory work to 

be done today to ‘set 

the table’ for when 

conditions change. 
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When considering the transition from pilots to at -scale adoption, the per-unit total 

cost of ownership (TCO) remains challenging for hydrogen vehicles, driven by high 

vehicle and fuel costs, uncertain servicing costs, and other factors associated with  

an immature value chain.  

These cost pressures are not unique to hydrogen. Similar TCO challenges are present 

across all zero-emission heavy-duty vehicle technologies, reflecting the broader 

early-stage nature of the ZEV market. ZEVs, including hydrogen, also compete with 

well-developed, commercially mature diesel corridors that are  effectively risk-free 

from an operator’s perspective. The cost gap between hydrogen and diesel is now 

larger than in recent years, as several converging developments have significantly 

shifted the policy and market landscape.  

The Canadian consumer-facing carbon tax was eliminated in early 2025, removing a 

key financial incentive that previously made the status quo more costly for fleet 

operators. In the U.S., the federal government moved to repeal California’s Advanced 

Clean Trucks mandate in June 2025, removing one of the most significant regulatory 

drivers of heavy-duty ZEV adoption in North America [19]. Concurrently, the 

bankruptcies of hydrogen truck OEMs Hyzon in December 2024 [20] and Nikola in 

February 2025 [21] have raised major questions about the commercial readiness 

and supply chain stability of hydrogen vehicle platforms.  

Broader macroeconomic pressures, including new trade tariffs and a global shift 

away from decarbonization toward energy supply security and affordability , have 

reshaped the trucking industry's operating environment.  Together, these 

developments have changed fleet operators' motivation to transition to zero -

emission vehicle (ZEV) platforms: the regulatory pressure that once made inaction 

costly has eased, diesel supply chains remain robust and low-risk, and the near-term 

commercial viability of hydrogen and other ZEV platforms is far less certain than it 

appeared only a few years ago. As a result, many fleet operators are pausing ESG -

driven decarbonization initiatives to refocus on core business viability, with hydroge n 

adoption decisions either on hold or being evaluated primarily through the lens of 

cost, reliability, and risk.  

Large-scale adoption of alternative heavy-duty ZEV platforms (e.g., battery-electric or 

hydrogen fuel cell) is not expected in the near term. Nonetheless, understanding the 

conditions that must exist before the private sector adopts hydrogen at scale 

remains a critical and useful exercise, and there is valuable preparatory work to be 

done today to ‘set the table’ for when conditions change.  
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1.4 Report Scope and Structure 

This report presents findings from direct stakeholder engagement conducted across 

the hydrogen value chain in Canada, spanning hydrogen suppliers, vehicle OEMs, 

and potential industrial and municipal end-users. This engagement has been 

undertaken through the lens of the Minimum Viable Corridor Framework developed 

by the Transition Accelerator. 

Findings are organized into two categories: 

 

1. Economic and Investment Challenges , which reflect stakeholder perspectives on 

cost, financial risk and investment viability  currently, and in scaling beyond pilots. 

 

2. Non-Economic Challenges, which encompass knowledge gaps, policy and 

regulatory barriers, and fuel supply, technology and infrastructure constraints  

currently and in scaling beyond pilots.  

 

Together, these inform a synthesized view of the factors shaping participation in the 

hydrogen mobility value chain in Canada and where near-term actions may be most 

impactful. 

The report proceeds as follows:  

 

Section 2 provides the value chain context and introduces the Minimum Viable 

Corridor Framework;  

 

Section 3 outlines the methodology and stakeholder engagement  process;  

 

Section 4 presents findings across hydrogen suppliers, OEMs, and end -users;  

 

Section 5 synthesizes key insights;  

 

Section 6 presents recommended near-term actions; and  

 

Section 7 contains concluding remarks. 
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2 Value Chain Approach and MVC 
Framework 

2.1 The Hydrogen Value Chain for Heavy-Duty 

Trucking 

A value chain describes the sequence of actors and activities required to deliver a 

product or service to an end-user [20]. This concept is especially important for 

emerging energy technologies such as hydrogen, where no single actor can create 

the conditions for market development alone. Each link depends on the others, and 

the overall value chain is constrained by its weakest link. Understanding the barriers 

and needs of each stakeholder group is therefore essential to advancing the value 

chain as a whole. The value chain examined in this analysis is shown in Figure 2. 

  

 

 

 

 

 

 

 

 

 

 

Figure 2 The hydrogen value chain for heavy-duty mobility 

 

• Suppliers encompass the upstream and 

midstream activities required to deliver 

hydrogen to the point of use, spanning 

production, delivery, transport, and 

dispensing. 

• End-users are the fleet operators who 

purchase hydrogen vehicles and fuel, and 

include private industrial transport carriers, 

vertically integrated retailers, and 

municipal fleets. 

• Original Equipment Manufacturers (OEMs) 

design and produce the hydrogen vehicles 

that end-users procure and operate.  

Supporting services form an 

enabling layer that overlaps 

with all the major value 

chain links. These services, 

including vehicle servicing 

by qualified technicians, 

access to spare parts, 

hydrogen fuel quality 

testing, insurance, safety 

protocols and training 

programs, are essential to 

the operational viability 

across the value chain.  
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2.2 The Minimum Viable Corridor 

(MVC) Framework 

The MVC Framework developed by the Transition Accelerator was conceived to help 

identify the minimum conditions needed for hydrogen value -chain actors to commit 

to sustained commercial activity (beyond pilots). 

The MVC Framework focuses on potential hydrogen corridors — defined regions or 

routes where supply, infrastructure, and demand are concentrated enough to 

support commercial operations. A Minimum Viable Corridor is the smallest 

economically self-sustaining version of such a corridor, in which each part of the 

value chain can operate without ongoing subsidies or pilot -level support. While the 

corridor concept is most naturally associated with long-haul trucking routes, 

municipal heavy-duty fleets can also play an important role in corridor development 

by providing anchor demand at a local hydrogen hub. These fleets do not travel 

along corridors in the traditional sense; instead, they operate on predictable routes 

and return to a central depot, making them well -suited to generating consistent fuel 

demand.  

 

 

 

 
Figure 3 How the MVC approach fills the gap between the pilot phase and commercial adoption 
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The MVC Framework has two complementary components: 

The qualitative component identifies the conditions that value-chain stakeholders 

indicate are needed for them to participate. These conditions include perceived 

risks, operational constraints, reliability (of vehicles, fuelling stations, maintenance, 

and servicing), infrastructure needs, policy support, and market signals. Cost and 

economic concerns are considered here as qualitative risk factors, reflecting 

stakeholder views on affordability, investment uncertainty, and financial exposure.  

The quantitative component of this framework, which is outside the scope of this 

report, models the specific economic thresholds required for each stakeholder type 

to participate in a given transportation corridor.  Although not presented here, the 

Transition Accelerator has previously conducted modelling work on the hydrogen 

heavy-duty transportation value chain. For example, this type of modelling would 

include ranges for station size along a corridor, the number of vehicles required to 

support viable operations, and the hydrogen cost thresholds that fleet operators 

can tolerate. Because these thresholds depend on the fleet composition and 

characteristics specific to each corridor, they vary from one corridor to the next .  

Photo courtesy: DTI 
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3 Approach and Engagement:  
Listening to the Ecosystem 

This report is based on a qualitative, exploratory research approach designed to 

capture real-world perspectives on challenges and barriers to hydrogen adoption in 

heavy-duty transportation. The objective was to gather insights from stakeholders 

that are directly engaged across the hydrogen value chain and to identify common 

themes, challenges, risks and enabling conditions.  

Input was gathered through structured discussions with more than 50 stakeholders 

across Canada from October 2025 through January 2026, representing a diverse 

cross-section of the hydrogen ecosystem and multiple geographic regions. This 

engagement was made possible through partnerships with the Canadian Hydrogen 

Association and Atlantic Hydrogen Alliance. 

Stakeholders were grouped into three primary categories, aligning with the links of 

the hydrogen value chain, as well as a fourth, cross-cutting group representing 

supporting services:  

• Hydrogen suppliers,  including organizations involved in hydrogen production, 

transport and delivery, and dispensing; a total of 19 organizations were engaged 

from this category. 

• End-users, including industrial fleet operators and municipal fleets deploying or 

considering deploying hydrogen-powered HD vehicles; a total of 23 organizations 

were engaged from this category. 

• Vehicle manufacturers (OEMs)  involved in the development and commercialization 

of hydrogen-powered HD vehicles; a total of six organizations were engaged from 

this category.  

• Supporting services that enable all links of the value chain to function; a total of 

seven organizations were engaged in this cross-cutting group.  

 

Data Collection 

Insights were collected through guided stakeholder discussions  structured around a 

consistent set of core topics, including key challenges, operational considerations, 

and adoption barriers. This format allowed for flexibility for participants to highlight 

issues most relevant to their specific roles and experiences, supporting the 

identification of both anticipated and emergent themes.  
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4 Stakeholder Findings:  
Capturing the Challenges 

This section of the report contains the detailed insights that were gathered during 

the engagement previously described in the methodology section of this report.  

The Economic and Investment Challenges  category captures stakeholder-identified 

cost and investment-related risks associated with their ability to participate in the 

hydrogen transportation value chain.  

The Non-Economic Challenges category is further organized into the following 

subcategories: 

• Policy and regulatory environment 

• Fuel supply, technology and infrastructure 

• Market capability and knowledge gaps 

 

Together, these categories provide a structured representation of stakeholder 

perspectives on the key barriers and challenges influencing their ability to 

participate in the hydrogen value chain for heavy-duty transportation.  

Photo courtesy: Hydra 
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4.1 Hydrogen Suppliers 

 

Role in the value chain: Hydrogen suppliers produce, deliver, and dispense the fuel 

that enables hydrogen heavy-duty trucking. Their infrastructure underpins every 

other part of the ecosystem. 

 

What We Heard from Hydrogen Suppliers 

 

Key Need: Secure return on invested capital through revenue certainty 

before capital commitment 

 

Economic and Investment Challenges 

• Absence of stable, long-term offtake commitment 

• Low demand for hydrogen — insufficient volume to allow for cost 

recovery 

• High CAPEX and OPEX for production equipment, fuelling 

infrastructure, and transport  

• Canadian Investment Tax Credits (ITCs) for production projects are 

difficult to access 

• Higher costs for businesses to operate in Canada as compared to 

the United States 

 

Non-Economic Challenges 

Policy and Regulatory Environment 

• Inconsistent provincial permitting for fuelling infrastructure 

• For imported pressurized equipment, difficult process to obtain 

Canadian Registration Numbers (CRN) 

• Policy uncertainty around carbon pricing 

 

Fuel Supply, Technology, and Infrastructure 

• Supply chain exposure to tariff and trade disruption  



The Road to Scale: Laying the Groundwork for Minimum Viable Corridors  

 

 

 

13 

Key Need: Secure Return on Investment  

Hydrogen suppliers identified secure return on 

invested capital as their fundamental 

requirement for participation in the hydrogen 

transportation value chain. Hydrogen 

production, compression, storage, and 

dispensing infrastructure all require 

significant upfront capital expenditures, and 

have long asset lives and high fixed operating 

costs. Suppliers require revenue certainty that 

does not currently exist before capital can be 

committed in the Canadian mobility hydrogen 

market. 

 

Economic and Investment Challenges 

The most significant and consistently cited barrier was the absence of stable, long -

term offtake commitments from mobility end-users. Suppliers noted that hydrogen 

vehicle deployment to date has been limited to pilot projects which have not 

reached the scale required to generate fuel demand sufficient to recover 

infrastructure costs. Beyond volume, suppliers indicated that the time horizon of 

demand matters: pilot projects are inherently finite, and the long -term 

commitments needed to justify infrastructure investment , typically ranging from 5 

to 20 years in line with the depreciation schedules of new fuelling facilities, have 

not materialized. The result is a feedback loop where infrastructure investment 

cannot be justified without committed demand, and committed demand is unlikely 

to materialize without infrastructure in place.   

Hydrogen suppliers reported requiring 

offtake commitments from 5 to 20 years 

to invest in new fuelling infrastructure. 
 

Mobile fuelling units and scalable onsite hydrogen production and dispensing 

systems were identified as a nearer -term solution where permanent large-scale 

infrastructure cannot yet be economically justified, although these smaller -scale 

systems may have a higher per-unit cost of hydrogen. It was also noted that while 

large industrial scale production may have a low cost of hydrogen at the plant gate, 

the end cost of delivered hydrogen to the user may be substantially higher based 

on the distance of the end user from the production location and the transportation 

method used. 

 

Supply Effects on the 

Value Chain 

Without a reliable and 

accessible fuel supply, 

fleet operators cannot 

commit to purchasing 

hydrogen vehicles and 

OEMs cannot justify 

expanding their product 

offerings.  
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One hydrogen supplier offered a perspective on the challenge of sequencing 

investments in the hydrogen transportation value chain: although hydrogen hubs 

represent a viable and commercially credible model, efforts to establish 

interprovincial corridors may be moving ahead before the foundational work of 

making local hubs financially self-sustaining has been completed. In this view, 

priority should instead be given to building profitable, well-functioning hydrogen 

hubs at the local level, establishing the demand concentration, operational 

experience, and business model viability needed to support broader corridor 

development over time. This sequencing argument has direct implications for how 

the MVC Framework should be applied: a viable local hub, anchored by committed 

fleet demand, may be the necessary precursor to a viable corridor,  rather than its 

outcome.  

Hydrogen suppliers described significant capital and operational costs that 

currently make it difficult to operate a profitable business in the mobility sector. 

Capital costs for production equipment, transport trailers , and fuelling stations 

were described as high relative to incumbent energy infrastructure, reflecting the 

specialized, purpose-built nature of the equipment. Several other factors, such as 

the cost of construction, electricity (in some provinces) and equipment,  were noted 

as high in Canada. Taken together, these factors mean that the current cost of 

hydrogen for mobility in Canada is far above the goal of nearing diesel parity. 

Compounding this challenge is the difficulty suppliers face in accessing the 

Canadian Investment Tax Credits (ITCs), which were described as administratively 

complex. Suppliers noted, for example, that ITCs require third-party verification of 

carbon intensity, adding costs and procedural burdens. Furthermore, certain 

hydrogen production activities critical to mobility applications are explicitly 

excluded from ITC eligibility — notably liquefaction and compression equipment 

used to prepare hydrogen for offsite transport . Because these are core components 

of hydrogen distribution infrastructure for the mobility sector, their exclusion 

considerably limits the ITC’s effectiveness as a derisking tool for hydrogen 

suppliers serving this market.  
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Non-Economic Challenges 

Alongside the cost challenges outlined above, suppliers identified additional 

challenges in two areas: the Policy and Regulatory Environment and Fuel Supply, 

Technology and Infrastructure.  

Policy and Regulatory Environment  

Policy certainty was identified as a prerequisite for final investment decisions. 

Carbon pricing mechanisms and associated carbon credits have been material 

inputs to project financial models. The removal of the federal consumer-facing 

carbon tax and broader uncertainty around Canada’s climate policy direction have 

introduced investment risk that was not previously present. One -time grants and 

ITCs provide some support but were seen as insufficient substitutes for durable 

policy frameworks.  

Hydrogen suppliers directly involved in fuelling station development identified the 

permitting process for hydrogen fuelling stations as a challenge. In some cases, 

local and provincial authorities with jurisdiction have limited or no prior experience 

with hydrogen equipment, and the absence of established codes leaves both 

applicants and approving authorities in uncertain territory. Without an existing 

regulatory framework to reference, obtaining approvals can be difficult for all 

parties involved. Permitting requirements were described as inconsistent across 

provinces, with some provinces having more clearly defined processes than others. 

This inconsistency was seen as adding complexity for interprovincial operators who 

must manage different processes across multiple jurisdictions, and was linked to 

potential delays, additional costs, and a broader sense of regulatory uncertainty 

around fuelling infrastructure development.  

Suppliers noted that certain types of pressure equipment used in hydrogen fuelling 

infrastructure, such as compressors, storage vessels, piping systems, valves, and 

fittings, require a Canadian Registration Number (CRN), which confirms that the 

design has been registered by the applicable provincial or territorial safety authority 

in accordance with relevant legislation, codes and standards. Suppliers using 

imported pressure equipment indicated that the process of obtaining the required 

CRNs can be administratively burdensome, noting that differences in approval 

processes across provinces create uncertainty about timelines and costs. Some 

suppliers suggested prioritizing Canadian-manufactured equipment where possible 

to reduce import-related challenges and support the growth of domestic 

manufacturing capacity.  
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Fuel Supply, Technology, and Infrastructure 

Stakeholders also noted that equipment supply chains are increasingly exposed to 

tariffs and trade disruptions, adding to project risk. Electrolyzer costs have not 

decreased as projected, largely because deployment volumes have remained too 

low to achieve the economies of scale needed to lower costs . Together, these 

factors contribute to greater uncertainty and risk in capital cost projections.  

 

Summary 

Many hydrogen suppliers would like to participate in the heavy-

duty transportation market, and several are already engaged in 

pilots and early-stage projects. The key barrier is not a lack of 

willingness but the absence of the economic conditions necessary 

to justify full-scale investment. Low and uncommitted demand, 

high capital and operational costs, difficult-to-access incentives, 

inconsistent permitting, and policy uncertainty combine to make 

the risk-return profile of mobility hydrogen supply unattractive 

under current conditions. 

 

Photo courtesy: AMTA 
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4.2  Hydrogen End-Users: Industrial Fleets 

What We Heard from Industrial Fleet End-Users 

 

Key Need: Hydrogen vehicles that meet operational service 

requirements for payload, reliability and maintenance, at a total cost 

of ownership (TCO) that is commercially justifiable relative to diesel. 

 

Economic and Investment Challenges 

• High capital cost for hydrogen trucks; no current resale market  

• High cost for hydrogen fuel 

• Combined CAPEX and OPEX result in TCO that is not commercially 

viable under current conditions 

• Federal iMHZEV vehicle rebate program has ended; no announced 

replacement 

• No willingness for fleet operators or their customers to pay a 

“green premium”  

 

Non-Economic Challenges 

Knowledge Gaps 

• Long-term vehicle performance data is insufficient to support 

confident TCO modelling  

• Vehicle range under real-world Canadian conditions is not well 

established 

Policy and Regulatory Environment 

• Available hydrogen trucks are designed to haul U.S. weights that 

are significantly lower than Canadian regulated maximums  

• Payload penalty from heavier system components reduces 

available cargo capacity 

• Inconsistent provincial zero emission vehicle weight allowances 

complicate interprovincial route planning  

• Recent policy reversals in Canada/U.S. have eroded the urgency 

for fleets to adopt zero emission vehicles, including hydrogen.  
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Industrial fleet operators represent a key demand anchor in the hydrogen heavy-duty 

trucking value chain. Their willingness to commit to hydrogen vehicles and fuel 

ultimately underwrites the entire value chain. The challenge is that industrial fleets 

operate in one of the most commercially demanding environments in the 

transportation sector — characterized by thin margins, high asset utilization, and 

continuous operations — leaving little room for risk. As a result, fleet operators today 

approach hydrogen much like any other vehicle purchase: a capital allocation 

decision evaluated against strict criteria of cost, reliability, and operational fit.  

 

Key Need: Vehicles that Meet Service 

Requirements Without Compromising 

Economic Viability 

The minimum condition for industrial fleet 

participation in the value chain at scale was 

highlighted as the ability to purchase hydrogen 

trucks that meet standard service needs in 

terms of payload, reliability, and maintenance 

requirements at a total cost of ownership that 

is commercially viable based on existing 

business models. Fleet stakeholders were clear 

that adoption decisions cannot be made based 

on environmental benefit alone.  

Importantly, fleet stakeholders stated that not all industrial fleets face the same 

adoption conditions. Transport companies, whose core business is the movement of 

goods, operate within the thin-margin, highly competitive environment described 

above where the cost premium of hydrogen vehicles is difficult to absorb without 

materially affecting business viability. In contrast, some fleet operators use trucks 

primarily to support a core business in another sector, such as retail, 

manufacturing, or resource extraction. In this case, the  fleet is a part of their 

business, but not the core element, and hydrogen adoption may be evaluated 

Industrial Fleets Effect 

on the Value Chain 

Industrial fleets 

ultimately drive the 

demand for vehicles 

and fuel that provides 

the commercial 

foundation needed by 

hydrogen suppliers and 

OEMs to invest in the 

value chain.  

 

Fuel Supply, Technology, and Infrastructure 

• Low hydrogen fuel availability is an unacceptable risk  

• Commercially available FCEV truck options are limited 

• Small pool of trained mechanics and technicians; no standardized 

safety training curriculum 

• Vehicle and parts supply chains are exposed to tariffs, increasing the 

already high cost of equipment.  
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differently depending on their unique business models. These operators may have 

access to capital and revenue streams that may be able to support the use of 

alternative fuels such as hydrogen that are not available to pure-play transport 

companies.  

 

Economic and Investment Challenges 

The cost gap between hydrogen and diesel is the most immediate barrier for 

industrial fleets considering adopting hydrogen vehicles.  Hydrogen fuel cell trucks 

currently cost three to four times the price of a diesel  tractor equivalent, with no 

established resale market to offset costs at vehicle turnover. Hydrogen fuel was 

seen as prohibitively expensive with a generally opaque pricing market that makes it 

difficult for fleets to understand the cost of adoption.  Together, these factors 

produce at best an incomplete and speculative TCO based only on upfront vehicle 

cost and an uncertain cost of fuel that industrial fleet stakeholders described as 

fundamentally non-viable for the commercial freight sector under current conditions  

and business models. It’s worth noting that this cost challenge is not unique to 

hydrogen. Battery electric heavy-duty vehicles face comparable cost premiums 

relative to diesel equivalents, and the larger ZEV market for heavy-duty applications 

remains at an early and commercially immature stage. The TCO barrier is therefore 

a sector-wide challenge,  

The absence of an established resale market for hydrogen heavy -duty vehicles 

compounds the TCO challenge. With diesel trucks, an established resale market 

allows fleet operators to recover residual value at vehicle turnover, partially 

offsetting the cost of asset replacement. No equivalent market exists for hydrogen 

trucks, for three main reasons:  

• First, most hydrogen trucks currently operating in North America are part of 

pilot or demonstration projects, meaning total fleet numbers remain too small 

to generate the secondary-market activity needed for used-vehicle trading.  

• Second, the geographic concentration of hydrogen fuelling infrastructure limits 

where a used hydrogen truck can operate practically, considerably narrowing 

the pool of potential buyers.  

• Third, and perhaps most importantly, concerns about technology durability 

create substantial residual value uncertainty; prospective buyers face 

unresolved questions around the remaining life of the fuel cells  and batteries, 

which carry high replacement costs today. Also, there are requirements around 

inspections and a finite service life for hydrogen storage tanks. Limited 

maintenance accessibility adds further risk because t rained technicians are 

scarce, and parts availability is uncertain.  

Together, these factors make it difficult to assign a credible resale value to 

hydrogen trucks at turnover.  
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Also mentioned was the discontinuation of the federal iMHZEV point -of-purchase 

rebate program, which offered up to $200,000 per Class 8 hydrogen fuel cell 

electric truck. This rebate was seen as one of the few mechanisms that could have 

partially bridged the CAPEX gap, given that no replacement program had been 

announced. This incentive was stackable with provincial support, which was seen as 

a key additional funding source, and varied by province.  

Industrial fleet stakeholders indicated that their customers currently have no 

appetite to pay a green premium for transporting their goods. Even customers who 

had shown early interest have retreated, citing the need to prioritize business 

survival within a difficult economic environment. The overall message was that 

industrial fleets are not in a position to absorb the high costs of transitioning to 

hydrogen (or any other zero-emission vehicle platform) under current market 

conditions.  

Regarding insurance, fleet operators indicated that insuring one or two pilot 

hydrogen vehicles is not, or would not be, a significant barrier, particularly for 

larger, self-insured operators. However, scaling up the proportion of hydrogen 

vehicles in the fleet would increase risk exposure, primarily because of their 

elevated asset replacement value.  

 

Non-Economic Challenges 

Knowledge Gaps 

Industrial fleets make vehicle procurement decisions based on well -understood 

performance and maintenance profiles built up over years of operational experience 

with diesel. Hydrogen trucks do not yet have that track record. Pilot projects provide 

some insight into reliability and maintenance requirements, but they operate 

vehicles under conditions unlikely to reflect the demands of a realistic full 

commercial service.  

Long-term reliability, maintenance costs, and component service life remain 

insufficiently documented to support confident TCO projections, a gap that is 

material given that maintenance costs are a significant component of fleet 

operating economics. Vehicle ranges under Canadian real-world conditions, such as 

extreme winter weather, steep grades, and heavy payloads, remain  insufficiently 

documented for confident route planning and operational feasibility assessments.  

Policy and Regulatory Environment 

Industrial fleet stakeholders identified hydrogen vehicle haul weights as an 

important limitation. Regulated maximum vehicle weights are determined by 

infrastructure protection requirements, vehicle configuration (including axle number 

and spacing), OEM weight ratings, tire specifications, and vehicle safety and 

engineering limits. Class 8 hydrogen fuel cell trucks commercially available today 

are engineered to U.S. federal standards, with a maximum gross vehicle weight of 
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37,195 kg (82,000 lb) [22]. Canadian weight limits permit significantly higher gross 

vehicle weights on many corridors, up to 63,500 kg (140,000 lb) in some 

configuration [23].  

To illustrate the magnitude of this difference, a carrier switching from a truck 

engineered to Canadian limits to one engineered to U .S. standards would see 

available cargo capacity reduced by more than 40%, regardless of the regulated 

maximum weight permitted on a given route. For Canadian carriers that routinely 

transport heavy loads that approach the Canadian maximum weight, this payload 

reduction is not commercially feasible.  

Where a truck built to U.S. weight standards is otherwise feasible for a carrier, a 

further constraint arises from the weight of zero-emission vehicle systems, including 

powertrain components and onboard energy storage.  This additional system weight 

is not unique to hydrogen. Battery-electric heavy-duty vehicles incur significantly 

larger weight penalties due to the mass of their  battery packs, making this an even 

more acute constraint for BEV platforms. Fuel cell powertrains, including onboard 

hydrogen storage, are heavier than equivalent diesel systems, thereby directly 

reducing available payload capacity within the gross vehicle weight limit that applies 

on a given route. Some provinces have introduced weight allowances for zero -

emission vehicles specifically to offset this payload penalty. British Columbia, for 

example, provides an additional 1,000 kg weight allowance for hydrogen-powered 

commercial vehicles, with a corresponding increase in  the maximum gross 

combination vehicle weight [24]. Alberta provides an additional 1,000 kg axle-

weight allowance for alternative-fuel vehicles, including hydrogen, without raising 

the gross vehicle weight ceiling [25]. These different design choices produce 

meaningfully different outcomes for operators: a higher GVW ceiling expands what a 

vehicle can legally carry, while an axle weight allowance alone does not, since axle 

limits constrain how that weight can be distributed regardless of what the GVW 

ceiling permits. For fleets operating interprovincially, the absence of a consistent 

national framework means the weight accommodation for zero-emission trucks 

varies by jurisdiction, complicating cross-boundary route planning.  

Industrial fleets have indicated that the broader policy environment has introduced 

additional uncertainty. Fleets look to policy signals, such as mandatory ZEV sales 

mandates and emissions standards, to gauge the direction and pace of regulatory 

change. Recent reversals of these signals in Canada and the U.S., combined with 

hydrogen OEM bankruptcies (of Hyzon and Nikola) and delayed new vehicle model 

release dates, have reduced confidence in the near-term trajectory of hydrogen 

vehicle development. Today, there is a narrow range of vehicle options available to 

Canadian fleets. 
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Fuel Supply, Technology, and Infrastructure 

Low fuel availability was identified as the single most critical operational barrier for 

industrial fleets. Fleet managers indicated that fuel unavailability is an 

unacceptable operational risk — one that represents a fundamental constraint for 

any fleet considering hydrogen adoption at scale beyond a controlled pilot. Given 

the current sparse and geographically limited hydrogen fuelling network in Canada, 

hydrogen remains operationally unviable for most long-haul routes. 

Industrial fleet stakeholders noted that vehicle availability compounds the fuel 

problem. Commercially available hydrogen fuel-cell Class 8 trucks remain very 

limited and as noted above, are not suitable for all carriers due to  haul weight 

constraints. Hydrogen-diesel dual-fuel engine retrofits were identified as a more 

accessible near-term pathway, as they can be applied to a broader range of 

existing vehicle types, though they do not constitute a zero -emission solution. 

Workforce readiness was also raised as a concern: the pool of mechanics and 

technicians trained to service hydrogen vehicles is small, standardized safety 

training curricula do not yet exist, and the specialized knowledge required adds 

operational risk for fleets that rely on consistent, rapid vehicle turnaround.  

 

 

Summary 

Industrial fleet operators are open to 

exploring hydrogen vehicle technology 

in their heavy-duty fleets. Several 

fleets have participated in pilots and 

remain engaged with the technology. 

However, the conditions for adoption at 

scale are not yet in place. The cost gap 

is substantial and currently prohibitive; 

fuel is not widely available, and 

suitable vehicle options are limited. 

Further, the knowledge base needed to 

make confident procurement 

decisions, particularly around long-

term reliability and maintenance, has 

not yet been established. Until these 

conditions improve, hydrogen adoption 

for industrial fleets will remain limited 

to controlled pilots rather than 

advancing toward commercial scale. 

Photo courtesy: AMTA 
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4.3 Hydrogen End-Users: Municipal Fleets 

 

What We Heard from Municipal Fleet End Users 

Key Need: Reliable fuel and available vehicles that can deliver 

essential services at a TCO comparable to incumbent fuels, while also 

advancing emission reduction goals. 

Economic and Investment Challenges 

• High capital cost for hydrogen fuel cell buses, trucks and vocational 

vehicles  

• High cost of hydrogen fuel compared to diesel, compounding high 

vehicle capital costs 

• Cost structure acceptable for pilots may not be acceptable for fleet -

wide adoption 

• Dedicated funding currently available for municipal ZEV fleet 

transition, but longer-term funding outlook is uncertain 

 

Non-Economic Challenges 

Knowledge Gaps 

• Limited long-term reliability and maintenance cost data 

• Knowledge of available hydrogen vehicle models suitable for 

municipal services is limited 

• Vehicle range under real-world operating conditions is not yet well -

established 

• No consistent ecosystem-wide approach to hydrogen vehicle safety 

training exists for drivers, mechanics, or first responders; unionized 

workforce requirements add a further layer of complexity  

Policy and Regulatory Environment 

• Implications of CSA standards that govern indoor hydrogen vehicle 

maintenance and parking facilities present a complexity and 

financial risk, particularly with retrofitting existing fleet facilities  
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Municipalities differ from industrial hydrogen end-users in ways that are relevant to 

technology adoption. Unlike commercial carriers, they are not primarily profit driven. 

Instead, they are accountable to taxpayers and guided by public service mandates. 

Operational continuity is their overriding constraint since municipalities cannot 

accept failures that would compromise essential service delivery.  

Yet municipalities are not without appetite for change. Many have established 

internal ESG and emission reduction targets that create an institutional mandate to 

explore low-emission vehicle technologies, including hydrogen. Because of these 

commitments, municipal stakeholders indicated a greater willingness to absorb a 

modest cost premium, particularly during a pilot phase in which the technology's 

feasibility is being evaluated. However, municipal stakeholders were clear that 

costs substantially above diesel parity would be difficult to sustain and justify to 

taxpayers on an ongoing basis.  

Key Need: Reliable Fuel and Available Vehicles at a Comparable TCO to Current 

Fuels 

Municipal stakeholders indicated that the minimum condition for their participation 

in the hydrogen value chain at scale is reliable fuel and available vehicles that can 

deliver essential services at a total cost of ownership comparable to diesel. 

 

Economic and Investment Challenges 

The cost gap between hydrogen and incumbent fuels is a significant barrier for 

municipalities. Stakeholders indicated that hydrogen fuel cell buses today cost 

approximately twice as much as a conventional diesel bus, and hydrogen trucks 

carry a similar premium. Proposed fuel costs for pilot projects have been as high as 

four times those of diesel on an equivalent energy basis, not accounting for vehicle 

efficiency improvements from fuel cell vehicles, which are not yet widely 

understood.  

Fuel Supply, Technology, and Infrastructure 

• Limited fuel availability is a critical operational barrier; municipalities 

piloting hydrogen have had to source their own supply and fuelling 

infrastructure 

• Limited pool of trained mechanics and technicians available to service 

vehicles 

• Uncertainty on which credible companies exist that can provide fuelling 

capability 

• Vehicle and parts supply chains exposed to tariff and trade disruption 
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For pilot projects, higher vehicle and fuel costs have been manageable and often 

supported by dedicated funding programs. However, stakeholders were clear that 

the cost structure acceptable for a pilot would not likely be acceptable for broader 

fleet-wide adoption. Scaling hydrogen vehicles across a municipal fleet would 

require either a substantial reduction in vehicle and fuel costs or sustained funding 

support. 

Dedicated funding for municipal zero-emission fleet and transit vehicles is currently 

available and has been an important enabler of pilot activity, but the longer -term 

funding outlook is uncertain. Municipalities are aware that broader adoption will 

ultimately need to rest on a viable business case that does not depend on ongoing 

grant funding. Insurance was not identified as a significant barrier for most 

municipalities. Larger cities are typically self -insured, and smaller municipalities 

can access coverage through regional municipal associations. However, 

municipalities noted that higher asset values associated with hydrogen vehicles will 

translate into higher replacement and insurance costs at scale . 

 

 

 

Photo courtesy: HTEC 
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Non-Economic Challenges 

Knowledge Gaps 

Municipalities identified several areas where the lack of accessible, reliable 

information is a barrier to decision-making. Long-term reliability and maintenance 

costs for hydrogen vehicles are not yet well established, with most available 

evidence reflecting short-term pilot experience rather than the sustained full -time 

service demands of municipal operations.  

Battery electric buses are generally expected to have lower maintenance costs than 

diesel equivalents over their lifecycle, given the reduced mechanical complexity 

(and fewer moving parts) of electric powertrains. However, some municipal 

interviewees noted that their early experience with battery electric buses has not 

always aligned with these projections. In at least one case reported by municipal 

stakeholders, maintenance costs have proven higher than anticipated, even 

exceeding those of diesel equivalents.  

These municipalities expressed that maintenance cost projections for hydrogen 

vehicles should similarly be interpreted with caution until supported by more robust 

operational evidence. Vehicle range under real -world Canadian operating conditions, 

including extreme winter weather and varied terrain, is also insufficiently 

documented, which is a particular concern for transit buses and vocational vehicles 

operating on fixed routes where service reliability is non -negotiable. 

Municipalities expressed a strong willingness to share operational data and lessons 

learned on maintenance and reliability with other municipalities if given the 

opportunity. This disposition represents a meaningful opportunity for knowledge -

building across the sector if a coordinated mechanism can be established.  

Policy and Regulatory Environment 

Municipalities engaged in this study indicated that piloting hydrogen vehicles 

requires navigating a range of regulations, codes, and standards applicable to 

vehicles, fuelling infrastructure, and maintenance facilities. This regulatory 

landscape spans multiple authorities, and municipal stakeholders noted that it is 

still evolving as hydrogen technology matures. The capacity to interpret and manage 

this regulatory landscape varies, as smaller municipalities typically rely on one or 

two staff for zero-emission fleet planning, while larger municipalities have dedicated 

internal resources.  

A recently developed CSA standard, B401.3-25, governing maintenance and indoor 

parking facilities for hydrogen vehicles, was identified by some municipalities as a 

source of financial uncertainty. The standard applies directly to municipal facilities, 

and stakeholders indicated that compliance, particularly where existing 

infrastructure requires retrofitting, could entail material capital costs. The extent of 

these costs varied by facility, but the standard was flagged as a potentially 

significant barrier. Municipal stakeholders suggested that shared maintenance 
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facilities among end-users could help distribute this cost, particularly given the 

small number of vehicles currently in operation.  Municipalities noted that their 

internal climate and decarbonization policies have remained relatively stable 

despite the shifting external policy environment, providing some degree of 

institutional continuity. However, delays in hydrogen vehicle model development 

and release timelines, driven in part by shifting external policy signals, directly 

affect what municipalities can procure.  

Fuel Supply, Technology, and Infrastructure 

Hydrogen fuel availability was identified as a primary operational barrier for 

municipal fleets, consistent with what industrial fleet stakeholders reported. The 

lack of existing fuelling infrastructure has required municipalities currently piloting 

hydrogen vehicles to source their own hydrogen and develop their own fuelling 

infrastructure. This is an undertaking that goes well beyond what municipalities 

typically manage for a pilot program and requires specific internal capacity and 

resources that municipalities indicated they may not have.  

Fuel cell electric buses are commercially available , but models procured have been 

reported to have a long lead time (1-2 years) from order to delivery. These buses 

are currently being tested in municipal pilots. Commercially available FCEV options 

for specialized vocational trucks, such as dump trucks and winter response vehicles 

like snowplows, are still limited, making near-term procurement planning for these 

vehicle types difficult. Municipalities expressed interest in dual -fuel retrofit 

technology as a near-term pathway, particularly for vocational vehicles not yet 

served by commercially available FCEV platforms, given the lower cost and reduced 

operational risk relative to dedicated hydrogen platforms.   

On the maintenance side, the pool of trained hydrogen vehicle mechanics and 

technicians is considered small, and access to qualified servicing is a critical 

operational concern for municipalities operating hydrogen vehicles. Additionally, the 

absence of a consistent ecosystem-wide approach to safety training for drivers and 

first responders was identified as a gap.  

Unionized workforce requirements may add a further layer of complexity to 

workforce development and training implementation for many municipalities, 

particularly where specialized external vehicle maintenance is required. In these 

cases, outsourcing maintenance may create labour-relations challenges if it is 

perceived as a loss of bargaining-unit work and a missed opportunity to develop 

internal expertise in emerging vehicle technologies 
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Summary 

Municipal fleets present a meaningful near -term opportunity for 

hydrogen adoption in Canada, where electrification cannot meet 

today's service requirements. The municipalities engaged in this 

study indicated a motivation to explore hydrogen use to achieve 

municipal emissions-reduction goals, and dedicated funding has 

enabled pilot activities. Municipalities expressed openness to 

collaboration, including willingness to share permitting 

experience, operational data, and lessons learned. Scaling up 

beyond pilots will require a reliable fuel supply, broader vehicle 

availability, and a cost structure that can support adoption 

beyond the pilot stage.  

.  

Photo courtesy: AMTA 
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4.4 Hydrogen Vehicle OEMs 

What We Heard from Vehicle OEMs 

Key Need: Sufficient, durable market demand built through accessible 

and affordable hydrogen fuel, supportive government policy, and 

purchase incentives. 

Economic and Investment Challenges 

• Low demand for hydrogen FCEVs due to high vehicle and fuel costs  

• North American truck production volumes have declined  

• Longer fleet asset replacement cycles are reducing new vehicle 

purchase opportunities 

• Observed trend of reduced corporate emphasis on ESG priorities 

has weakened expected demand signals 

• Federal iMHZEV rebate program ended with no replacement 

announced 

• Federal dual-fuel retrofit rebate program closed 

• Provincial purchase incentives available but inconsistent across 

jurisdictions 

Non-Economic Challenges 

Policy and Regulatory Environment 

• No fleet mandate currently exists for hydrogen vehicle adoption  

• Carbon pricing uncertainty reduces cost competitiveness of zero -

emission vehicles 

• Uncertainty around future direction of U.S. EPA and CARB 

regulations is disrupting Canadian market planning  

• Policy advocacy focused more on supply-side development than 

end-use adoption; gap in support available to OEMs and fleet 

operators 

• Interprovincial inconsistency in vehicle regulations complicates 

market development across Canada  

 



The Road to Scale: Laying the Groundwork for Minimum Viable Corridors  

 

 

 

30 

OEMs develop and manufacture the hydrogen vehicles that end -users procure and 

operate, connecting fuel supply to fleet adoption. The OEMs engaged in this study 

represented a range of roles within this segment, including heavy -duty truck 

manufacturers, bus manufacturers, engine technology developers, and dual -fuel 

retrofit technology providers.  

 

Key Need: Sufficient, Durable Market Demand 

The minimum condition for sustained OEM 

participation in the hydrogen heavy-duty 

transportation value chain is sufficient, durable 

market demand. This is what drives their continued 

investment in vehicle development and production. 

OEM stakeholders indicated that building that 

demand requires enabling conditions that make 

purchase decisions viable for end-users: 

accessible, affordable hydrogen fuel; supportive 

government policy; and purchase incentives that 

help offset the significant cost premium of 

hydrogen vehicles relative to diesel.  

 

 

OEM Effects on the 

Value Chain 

Without commercially 

available and affordable 

hydrogen vehicles, fleet 

operators cannot 

transition to hydrogen, 

and fuel suppliers lack 

the end-use demand 

needed for 

infrastructure 

investment. 

Fuel Supply, Technology, and Infrastructure 

• Low hydrogen fuel availability is an unacceptable risk  

• Commercially available FCEV truck options are limited 

• Small pool of trained mechanics and technicians; no standardized 

safety training curriculum 

• Vehicle and parts supply chains are exposed to tariffs, increasing 

the already high cost of equipment.  
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Economic and Investment Challenges 

The most fundamental economic challenge facing OEMs is low demand for hydrogen 

vehicles. High vehicle and fuel costs are the primary driver of that low demand: cost 

premiums deter fleet adoption, which limits sales volumes, which in turn prevents 

the economies of scale needed to bring costs down. Fuel cell electric buses 

currently cost approximately twice as much as diesel equivalents; heavy-duty fuel 

cell trucks carry a similar or greater premium. OEMs noted that they believe lower 

fuel costs would meaningfully improve their sales prospects.  

OEMs noted that changing fleet business practices and refocused priorities have 

increased the challenge for hydrogen vehicle roll-out. North American freight 

markets have experienced a prolonged downturn since early 2022. This has been 

driven by excess trucking capacity, suppressed rates and weakened demand 

following the post-pandemic surge in goods movement. Faced with prolonged 

financial pressure from this freight recession, fleets have responded by deferring 

capital expenditure and extending asset replacement cycles. Fleet replacement 

cycles that previously lasted four years may now extend to six or more, reducing the 

frequency of new-vehicle purchases. This lower demand has led major OEMs to 

scale back heavy-duty vehicle production amid declining orders. In the broader 

freight sector, fewer new-vehicle purchases reduce the opportunity for hydrogen 

trucks to enter fleets.  

The freight recession has also shifted fleet priorities, with near-term financial 

survival increasingly displacing longer -term decarbonization commitments. 

Powertrain and energy diversification has emerged as a fleet resilience strategy and 

has largely replaced the pursuit of pure ESG targets. A broader retreat from ESG 

priorities among fleet operators and institutional investors has further dampened 

the demand signals that OEMs had previously anticipated. So even when 

replacement cycles create purchase opportunities, the willingness to pay a premium 

for zero-emission vehicles has diminished.  

Stakeholders in this study highlighted that the barrier to fleet adoption has 

increased following the removal of key federal incentive programs. The federal 

iMHZEV rebate program, which provided up to $200,000 toward the upfront 

purchase cost of zero-emission vehicles, including hydrogen FCEV Class 8 trucks, is 

no longer available [26]. Similarly, Canada’s Green Freight Program – Stream 2, 

which provided non-repayable contributions of up to 50% of eligible costs for engine 

repowers and fuel switching technologies to reduce GHG emissions, including 

hydrogen-diesel dual fuel retrofits, has also closed [27].  

We also heard that access to private financing has tightened. Venture capital 

availability for hydrogen technology development was perceived by OEMs to have 

decreased recently. Financing through the Canada Infrastructure Bank (CIB) 

remains a potential avenue, as the CIB has indicated that hydrogen projects may 

fall within its mandate; however, OEMs noted uncertainty about  the CIB’s current 

investment priorities and appetite for early-stage hydrogen applications.  



The Road to Scale: Laying the Groundwork for Minimum Viable Corridors  

 

 

 

32 

The combined pressures of reduced federal programming, inconsistent provincial 

support, and constrained private capital have contributed to weaker-than-expected 

FCEV demand and slowed OEM technology development. Some OEMs indicated that 

internal budgets for hydrogen research and development have been reduced and 

that timelines have been extended as a result.  

 

Non-Economic Challenges 

Policy and Regulatory Environment 

OEMs identified stable, long-term government policy as a critical enabler of 

hydrogen vehicle market development and its absence as a significant barrier  to 

progress. Effective policy frameworks could take several forms, including fleet 

transition mandates, emission reduction requirements, vehicle purchase rebates , 

and carbon pricing, each of which would strengthen the business case for hydrogen 

adoption. Without such frameworks, adoption remains entirely voluntary in a market 

where hydrogen is not yet cost-competitive with incumbent fuels. Carbon pricing is 

particularly relevant in this regard, as it would directly improve the relative 

economics of zero-emission vehicles, but current policy uncertainty means it cannot 

be accurately factored into fleet procurement decisions.   

It was highlighted that emissions regulations from the U.S. Environmental Protection 

Agency and the California Air Resources Board served as significant drivers of 

hydrogen technology development, compelling OEMs to invest in compliant 

powertrains. With the federal U.S. U-turn on energy policy, a key external pressure 

on technology development has weakened, disrupting Canadian market planning 

given the integrated nature of North American vehicle markets.  

OEMs noted that policy advocacy in the hydrogen space has tended to focus on 

production and supply-side development rather than end-use adoption, leaving a 

gap in support for vehicle manufacturers and fleet operators. This pattern is 

reflected in assessments of the current state of the global hydrogen market. The 

IEA’s Global Hydrogen Review 2025 [28] found that hydrogen demand for new 

applications, including road mobility, remains less than 1% of total global demand, 

and that demand growth continues to be driven by industrial feedstock use rather 

than the successful implementation of energy and climate policies.  

The Hydrogen Council’s Global Hydrogen Compass 2025 [29] further underscores 

the consequences of this imbalance, finding that 88% of global industry leaders 

identified demand-side policy as the single most impactful lever for advancing 

hydrogen offtake. Yet it remains the least developed area of the policy landscape.  

The fact that advocacy has not shifted in this direction suggests that the market 

conditions needed to support the commercialization of hydrogen vehicles will not 

materialize unless policy efforts are deliberately reoriented toward end-use 

adoption.  
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Interprovincial inconsistency in vehicle regulations, including zero-emission vehicle 

weight allowances and tire requirements, adds further complexity to market 

planning. OEMs noted that codes and standards governing vehicle build are 

generally workable; those governing fuelling infrastructure and training are less 

clearly defined. 

Fuel Supply, Technology, and Infrastructure 

OEM stakeholders identified insufficient hydrogen fuelling infrastructure as a 

critical barrier to vehicle deployment. OEMs indicated they are unable to sustain 

vehicle sales in markets where hydrogen fuel is unavailable and noted that a stable,  

accessible fuel supply must be established before market entry can be considered.  

Notably, the OEMs engaged for this project did not express interest in assuming 

direct responsibility for hydrogen supply. The current approach described was a 

partnership arrangement with established hydrogen retailers or working alongside 

fleet customers to support fuel procurement.  This posture likely reflects, in part, the 

difficulties associated with vertical integration in nascent hydrogen markets. Nikola 

Corporation’s attempt to combine truck manufacturing with mobile refuelling 

operations, before its bankruptcy in 2024, illustrated the financial and operation al 

risks of OEMs extending into the fuel supply chain without the scale or 

infrastructure to support it.   

However, though not stated directly by stakeholders in this study, recent industry 

activity suggests that OEMs may be reconsidering this boundary. In May 2026, 

Toyota Motor North America announced a commercial agreement with Hyroad 

Energy to deploy 40 (Hyroad) hydrogen FCEV trucks in California, where Toyota 

committed to supplying hydrogen fuel through refuelling infrastructure it is 

developing directly [30]. This business model, in which an OEM assumes 

responsibility for fuel supply, represents a departure from the model described by 

stakeholders engaged in this study, and may indicate evolving appr oaches to 

market entry as the sector matures.  

Vehicle availability varies by segment. Fuel cell electric buses are commercially 

available, with a lead time of approximately one to two years from order to delivery. 

Heavy-duty fuel cell trucks are commercially available, but they are limited by the 

issues discussed in Section 4.2. Hydrogen internal combustion engine vehicles are 

in development with no confirmed commercial release timeline. While hydrogen 

technology development continues to advance in Europe and Asia, North American 

programs have slowed or, in some cases, been paused. 

Commercially available dual-fuel retrofit technology represents a nearer -term 

pathway to hydrogen adoption, despite not being endorsed by conventional vehicle 

OEMs, who void existing warranties when retrofit kits are installed . However, one 

dual-fuel OEM stakeholder noted that the target vehicles for this type of retrofit are 

typically older units already outside of warranty coverage. Retrofit kits modify  
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existing diesel engines to combust diesel and hydrogen together, reducing 

emissions relative to diesel-only operation, and may be thought of as a transitional 

technology.  

Dual-fuel stakeholders noted several advantages relative to FCEV platforms: lower 

upfront capital costs, applicability across a wider range of vehicle types, including 

those for which FCEV models are not yet commercially available, and lower 

operational downtime risk, as dual-fuel vehicles can revert to diesel-only operation 

when hydrogen is unavailable. Installation timelines are approximately three months 

for existing vehicle designs and six to 12 months for new designs. Stakeholders 

engaged through a separate Alberta initiative noted, however, that real-world dual-

fuel deployments have shown mixed reliability and that controlling combustion rates  

in practice presents ongoing technical challenges. The technology is considered to 

have potential as a transitional platform, but broader conclusions await more 

operational data.  

An emerging parallel pathway is OEM-installed hydrogen-diesel combustion systems, 

which manufacturers indicated could achieve high hydrogen utilization rates and 

significant emissions reductions relative to diesel-only operation, at a cost 

comparable to aftermarket retrofit solutions. These systems are still in the testing 

phase and are not yet commercially available.  

Parts availability for FCEV servicing presents an additional operational challenge. 

OEMs acknowledged supply chain exposure to tariffs and trade disruptions, with wait 

times exceeding 120 days reported for some components. No industry -wide 

consensus on training standards exists for hydrogen vehicle mechanics, drivers, or 

first responders. OEMs provide vehicle-specific training to their customers, but noted 

that this approach does not scale at the sector level.  

 

Summary 

The OEMs engaged in this study continue to 

develop technology and support customers in 

active pilots. However, the conditions needed to 

sustain and scale that investment are not 

currently in place. Low demand, a challenging 

incentive environment, infrastructure gaps, and 

policy uncertainty are collectively constraining 

OEM commitment to the Canadian hydrogen 

heavy-duty transportation market. The 

technology exists and, in some segments, is 

commercially ready, but without stronger and 

more durable enabling conditions, the pathway 

from pilot to commercial scale remains unclear.
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5 From Feedback Loop 
to Viable Corridor 

The MVC Framework is built on the premise that a hydrogen corridor becomes viable 

only when each link in the value chain can participate on terms that are 

economically and operationally sustainable. This engagement has indicated that the 

conditions for a large-scale rollout of heavy-duty hydrogen transportation in Canada 

are not yet in place. The more immediate opportunity lies in developing local supply 

and demand through regional hydrogen hubs, supported by the policy and regulatory 

architecture needed to make value chain participation viable. Corridors can naturally 

emerge from that foundation as the ecosystem matures.  

 

The Central Challenge: A Self-Sustaining Feedback Loop 

The most consistent finding across all stakeholder groups is not any single barrier in 

isolation, but the way barriers interact and reinforce each other across the value 

chain. No link can move forward independently because each depends on conditions 

that the others must first create. Suppliers require committed demand before 

investing in infrastructure. Fleets and municipalities require reliable fuel supply and 

costs approaching diesel parity before committing to hydrogen vehicles. And OEMs 

require sufficient sales volume to achieve the scale needed to bring vehicle costs 

down and to make hydrogen vehicle models available for the Canadian market. The 

result is a feedback loop in which the success of each link is contingent on the 

others. The figure below illustrates the structure of this feedback loop, mapping the 

causal relationships between value chain stakeholders and the enabling conditions  

that link them. The policy and regulatory environment is shown as a cross-cutting 

influence in the economics and risk profile of all three primary value chain links.  
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Figure 4 The hydrogen heavy-duty mobility ecosystem: Value-chain actors, enabling conditions, 

and policy influence  

 

Factors Driving the Feedback Loop 

High hydrogen fuel and vehicle costs are a fundamental barrier to adoption. Current 

hydrogen fuel prices and vehicle purchase costs make the economics of transitioning 

from diesel unworkable for most fleet operators. Without viable economics for end-

users, the demand signals that suppliers and OEMs need to justify investment simply 

do not materialize. Closing this gap will require scale, technology maturation, and 

sustained policy support. Under current conditions, cost alone is sufficient to prevent 

most fleets from moving beyond pilots.  

Lack of fuelling infrastructure and fuel availability are critical geographical 

constraints, creating a barrier that limits the feasibility of adoption outside a small 

number of locations. Commercial fleets and municipalities cannot commit to hydrogen 

vehicles without reliable, affordable access to fuel along their operating routes. OEMs 

cannot sell hydrogen vehicles into markets where fuel is unavailable. And suppliers 

cannot justify the capital required to build out infrastructure to provide fuel when 

there is insufficient demand to guarantee an acceptable ROI. This creates a stalemate 

that is limiting the progress of the hydrogen mobility ecosystem beyond pilots.  
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Policy uncertainty and the loss of incentives have weakened the external signals that 

were previously encouraging ZEV adoption. The elimination of federal vehicle 

purchase incentives, the removal of the consumer-facing carbon tax, and the 

absence of fleet transition mandates have withdrawn the mechanisms that were 

partially bridging the cost gap between hydrogen and diesel. Recent U.S. policy 

reversals, including the repeal of California’s Advanced Clean Trucks rule, have 

further unsettled the North American market signals that OEMs and suppliers rely 

on when making long-term investment decisions.  

Interprovincial regulatory inconsistency adds complexity throughout the value chain. 

Suppliers navigate inconsistent permitting processes across jurisdictions. Fleets 

encounter a patchwork of vehicle operation regulations, including zero-emission 

vehicle weight allowances, that vary by province. OEMs must account for differing 

provincial requirements around vehicle operation, permitting and compliance, which 

is challenging when deploying new technologies across multiple markets. 

Municipalities, while not typically involved in inter-provincial operations, encounter 

approval processes that vary by province and local authority, limiting the extent to 

which lessons learned in one jurisdiction can be directly applied in another.  

Information gaps impact decision-making across the value chain. This is a 

coordination issue, distinct from the economic and regulatory challenges described 

above. Fleets and municipalities lack reliable, forward-looking information on where 

and when fuel and vehicles will be available. Performance and maintenance data 

from existing pilots is not being systematically collected or shared across the sector , 

meaning each new participant is largely starting from scratch.  Permitting experience 

accumulated by early movers is not yet widely accessible to others. Training and 

safety resources are fragmented across jurisdictions as there is currently no 

consistent national approach in place.  

 

What This Means for Corridor Development 

These five conditions represent the most significant and broadly shared barriers 

identified through stakeholder engagement. They do not capture  every challenge 

encountered across the value chain, including stakeholder -specific barriers and 

emerging disruptions such as tariff and trade uncertainty , but they are the 

conditions most directly sustaining the feedback loop. They also help explain why 

Canadian hydrogen heavy-duty transportation has remained at the pilot stage: 

pilots do not generate the scale, infrastructure, or policy momentum needed to 

reach corridor viability.  

Breaking this pattern requires coordinated action at the system level. Conditions 

must improve simultaneously across multiple links of the value chain to make 

progress. Notably, several challenges, particularly those related to information gaps 

and regulatory inconsistency, represent  coordination issues rather than economic 
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ones and are therefore more immediately actionable within the current environment . 

Work on these issues can proceed independently of the larger economic challenges.  

 

Near-Term Vehicle Pathways  

While the structural conditions described above must ultimately be addressed for 

hydrogen heavy-duty transportation to reach commercial scale, end-user 

stakeholders identified near-term vehicle technology options that could help build 

momentum in the interim. Dual-fuel retrofit systems commercially available today 

were seen as more immediately accessible than full FCEV adoption. While not a zero-

emission solution, dual-fuel retrofits offer a lower-cost entry point into hydrogen 

utilization across a broader range of vehicle types and use cases than FCEV 

platforms currently support. By generating near-term hydrogen demand and 

broadening fleet participation ahead of full FCEV commercial viability, dual -fuel 

deployment may help support the aggregated local demand hub model.  

 

Looking Ahead 

The findings presented in this section reflect the qualitative component of the MVC 

Framework and identify the conditions stakeholders consider necessary for their 

sustained participation in the hydrogen-heavy-duty transportation value chain. This 

first round of engagement shows that these conditions have not yet converged in any 

region across Canada, and that interdependencies across value chain participants 

mean progress in one part of the value chain depends on progress in others. No 

single segment can advance independently. 

The economic challenges identified across the value chain , particularly the cost gap 

between hydrogen and diesel, and the capital requirements for infrastructure 

investment, underscore that breaking the feedback loop will require more than 

coordination alone.  

The path forward, therefore, does not begin at the corridor scale, but with the 

deliberate development of viable local supply and aggregated demand through a 

regional hub approach. If supported by policy and advanced in the near term through 

transitional technology options such as dual -fuel systems, these conditions could 

help disrupt the current feedback loop and lay the foundations for future corridor 

viability.  

 

Examples from Other Regions 

While Canada’s hydrogen heavy-duty transportation sector remains at the pilot stage, 

other jurisdictions have advanced further along the path toward commercialization , 

and the business models that are gaining traction offer directly relevant lessons. 
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Across California and Europe, the projects making progress share common 

characteristics: they are not standalone vehicle deployments, but integrated regional 

ecosystems built around concentrated demand, dedicated infrastructure, and shared 

commercial risk across value chain participants. This aligns with a key finding from 

the stakeholder engagement in this project: that the priority should first be on 

developing functional local hubs that balance supply and aggregated demand.  

In California, Toyota’s recently announced collaboration with Hyroad Energy, in which 

Hyroad provides trucks, maintenance and fleet management software while To yota 

supplies hydrogen fuelling infrastructure, represents an ecosystem-based approach 

in which vehicle deployment, fuel supply, and fleet operations are coordinated under 

a single commercial framework [30]. This approach de-risks the participation of 

fleets by reducing the need for a large upfront investment  in vehicles and fuelling 

infrastructure. The model also demonstrates how mobile and scalable fuelling 

solutions can support early deployments while permanent infrastructure is 

developed. 

A second California example illustrates a complementary approach centered on 

concentrated demand at a fixed location. Beginning in January 2026, what is 

expected to be California’s largest hydrogen truck fleet deployment launched at the 

Port of Long Beach [31]. The project combines a large fleet commitment  to use 

hydrogen trucks, dedicated nearby fuelling infrastructure, and high-utilization 

drayage routes operating within a defined geographic area. This demonstrates how 

aggregating demand at a regional hub can provide a viable commercial foundation 

for all partners, strengthening the business case for infrastructure investment ahead 

of broader corridor development.  

At the international level, the Hydrogen Mobility Europe (H2ME) program , which ran 

from 2015 to 2023 across nine European countries, offers instructive lessons on 

what demonstration-scale investment can and cannot achieve. The €170 million 

program, co-funded as a public-private partnership, was the most ambitious 

coordinated hydrogen deployment project attempted in Europe to date [32]. The 

program generated significant technical knowledge, demonstrated the reliability of 

hydrogen vehicles in real-world operations, and yielded valuable insights into  

permitting, infrastructure design, and safety. However, at the conclusion of the 

project, demand levels remained insufficient to support the business c ase for 

refuelling infrastructure, and a self-sustaining commercial hydrogen mobility market 

had not emerged. The H2ME experience reinforces a central lesson: technical 

demonstration, however well-funded, is not, on its own, sufficient to generate the 

commercial viability to underpin a self -sustaining corridor that can operate 

independently of ongoing government subsidies.  
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6 Recommended Actions: 
Addressing Structural Needs 

The recommendations presented here do not attempt to resolve the economic 

fundamentals of hydrogen competitiveness, which require sustained policy 

support, technology cost reductions, and market development over time. Instead, 

they focus on the conditions that can be meaningfully improved within the 

current environment: reducing regulatory misalignments along interprovincial 

corridors, anchoring demand at the regional level to give suppliers and OEMs the 

market visibility they need, and closing the information gaps that are slowing 

decision-making across the value chain. These recommendations are intended to 

reduce the barriers to corridor viability that are within reach today, while laying 

the groundwork for the broader market development that hydrogen heavy -duty 

transportation in Canada will require over time. 

 

Photo courtesy: HTEC 
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Recommendation 1: 

Leverage Local Hydrogen Hubs to Aggregate Demand  

Category: Region-Level Action 

Primary Issue Addressed:  Demand-supply feedback loop 

 

Regional and municipal governments, industry associations, fleet operators, OEMs, and 

suppliers should collaborate through local hydrogen hubs to aggregate regional demand. 

Greater offtake visibility at the hub level provides the demand certainty that suppliers 

need to plan and commit to infrastructure investment, whether mobile fuelling units, 

onsite scalable production and dispensing systems, or permanent large -scale equipment. 

Municipalities, with their fixed routes, predictable fuel consumption, and institutional 

decarbonization mandates, are well-positioned to serve as demand anchors in local hubs 

(and eventually corridor endpoints), with industrial fleets providing complementary 

anchors, where route predictability supports reliable demand forecasting. This approach 

requires facilitation and partnership development among value chain participants rather 

than major public funding and is actionable within the current policy environment.  

Demand could also be supplemented through shared infrastructure with large consumers , 

such as hydrogen freight rail, lowering the bar for entry.  

 

Photo courtesy: Hydra 
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Recommendation 2: 

Pursue Interprovincial Harmonization of Hydrogen 

Vehicle and Infrastructure Regulations  

Category: Interprovincial Action 

Primary Issue Addressed: Interprovincial regulatory inconsistency 

 

Provincial governments should work together to harmonize hydrogen vehicle operation 

and fuelling regulations, reducing the inconsistencies in perm itting processes, vehicle 

weight allowances, and equipment registration requirements that currently add friction 

and cost at every link in the value chain and are a particular barrier to corridor 

development along interprovincial routes.  Addressing this does not require new 

legislation; it requires improved coordination among existing provincial regulatory bodies, 

with a focus on priority areas where inconsistencies have the greatest impact on corridor 

viability, including fuelling-station permitting and hydrogen-vehicle weight allowances. 

Building on permitting experience already documented by early  mover jurisdictions and 

existing provincial approaches to hydrogen vehicle weight allowances would provide a 

practical foundation for harmonization efforts.  As part of this work, jurisdictions that are 

further advanced in hydrogen vehicle regulation should be identified and assessed as 

potential benchmarks with a view to adopting best practices that  have already been 

tested in comparable operating environments.  

Photo courtesy: AMTA 
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Recommendation 3: 

Propose a National Framework for Standardized Hydrogen 

Heavy-Duty Vehicle Training  

Category: Knowledge Gap Actions 

Primary Issue Addressed: Workforce and training gaps 

 

The absence of standardized training frameworks for hydrogen vehicle mechanics, drivers, 

and first responders was identified as a shared barrier by industrial fleets, municipalities, 

and OEMs, limiting the scalability of workforce readiness as hydrogen vehicle deployment 

grows. Addressing this gap is primarily a coordination and standard -setting challenge 

rather than a funding problem, as the expertise required to develop training standards 

already exists within OEMs, fleet operators, and safety organizations currently engaged 

with hydrogen vehicles. OEMs, fleet operators, and safety organizations should collaborate 

to develop national training standards for hydrogen heavy -duty vehicle mechanics, drivers, 

and first responders. Convening these parties around a shared framework for technician 

certification, driver safety training, and first responder preparedness would build the 

workforce capacity that corridor-scale hydrogen deployment will require. 

 

Photo courtesy: AMTA 
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Recommendation 4:  

Require Data Sharing from Publicly Funded 

Hydrogen Projects 

Category: Knowledge Gap Actions 

Primary Issues Addressed: Information gaps; inequitable access to publicly 

funded knowledge 

 

Publicly funded hydrogen pilot projects are generating the real -world vehicle performance, 

maintenance and infrastructure data needed to support informed investment and 

procurement decisions from future end users. However, these pilot findings are not 

consistently accessible beyond the organizations directly involved. Provincial and  federal 

governments should therefore establish clear and consistent data-sharing requirements for 

publicly funded projects that distinguish independently verifiable, non -proprietary project 

data from corporate claims, while protecting commercially sensitive information and 

intellectual property. This would allow public investment to contribute to a shared body of 

knowledge that others can build upon, supporting the development of Canada’s hydrogen 

mobility ecosystem and value chain. 

 

Photo courtesy: AMTA 
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7 Conclusion:  
Paving the Path to Wider Adoption 

Heavy-duty transportation is one of the most difficult sectors to decarbonize, and 

hydrogen is one of the few pathways to meet its demands. Hydrogen offers the 

range, payload capacity, refuelling speed, and cold-weather performance that 

battery-electric alternatives cannot yet provide across all use cases.  

A commercially viable hydrogen heavy-duty transportation sector in Canada would 

reduce emissions from one of the country’s largest and hardest -to-abate sources, 

support the development of a new industrial value chain, and position Canada as a 

leader in a technology that is gaining traction globally.  

The stakeholder engagement documented in this report confirms that hydrogen 

remains a technically credible pathway for decarbonizing heavy -duty trucking in 

Canada, and that genuine interest exists across the value chain.  

The barriers are not primarily technical. They are structural: a self -sustaining 

demand-supply feedback loop, fed by high fuel costs, insufficient infrastructure, 

policy uncertainty, interprovincial regulatory inconsistency, and fragmented 

information. Until these conditions improve in a coordinated way, no single actor in 

the value chain can move forward with confidence. The opportunity, however, 

remains real, and the work of building the conditions for a viable hydrogen value 

chain is worth pursuing. 

The MVC Framework provides a useful lens for understanding why this matters. A 

Minimum Viable Corridor requires not just that individual links in the value chain 

be viable in isolation, but that they reach viability simultaneously. The qualitative 

analysis presented here identifies where that threshold remains out of reach and 

why. A one-size-fits-all corridor strategy is unlikely to succeed given the regional 

variation in regulatory environments, fleet compositions, infrastructure conditions, 

and demand profiles documented across this study. The more promising near -term 

path is organic and stakeholder-led: regional demand aggregation through local 

hubs anchored by municipalities and industrial fleets with predictable routes and 

institutional motivation, supported by targeted regulatory coordination and 

improved information-sharing across the value chain. 

Large-scale, government-led corridor investment is unlikely in the near term under 

current policy and market conditions, though the longer -term trajectory remains 

open. Even in a scenario where significant public investment is available, a 

fundamental challenge persists; there is no clear pathway to an economically self -

sustaining corridor once that investment ends. Subsidies and grants can catalyze 

early activity, but a corridor that remains dependent on ongoing public funding 

does not meet the threshold the MVC Framework is designed to identify. The goal 
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is not a heavily subsidized corridor that continually relies on significant public 

spending, but a viable business model, and that distinction has important 

implications for how near-term efforts are allocated to support the development of  

hydrogen hubs and corridors.  

In the interim, progress on the qualitative conditions identified in this report 

represents the most actionable path available: reducing regulatory friction, 

aggregating demand, closing information gaps, and building workforce capacity. 

These are coordination and knowledge problems, and they are solvable within the 

current environment. Addressing them now will smooth the path to a viable corridor 

when broader economic and policy conditions are ready to support it.  

 

Photo courtesy: HTEC 
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