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Executive Summary 
Freight transportation accounts for 10% of Canada’s GHG (greenhouse gas) emissionsi. More locally, the transportation 

sector is seen as the second largest contributor to the Greater Toronto area’s overall emissionsii. This highlights the 

urgent need for fleet owners and operators to adopt cleaner alternatives. 

There are a wide range of alternative technology options available for fleets today. Each one of them offers unique 

benefits and challenges, in terms of vehicle performance, emission reduction and more. To make informed decisions 

that can balance environmental benefits with operational feasibility, it is crucial for fleet managers and business owners 

to have access to technical expertise, financial incentives, and support for infrastructure development.  

With the evolution of low carbon and zero emission vehicles and fuel types, fleet owners are faced with several 

opportunities and challenges. This guide is designed to help fleet owners of Medium-Duty Vehicles (MDVs) navigate 

their decision to adopt low carbon and zero emission vehicles and fuel types. The medium-duty category includes 

Vehicle Classes 2b to 6, as per Transport Canadaiii. This covers a range of vehicles, from utility vans to pickup trucks, 

which play a key role in the transportation sector. 

This guide gives an overview of the following Zero Emission Vehicle (ZEV) technologies for MDVs: 

• Battery electric 

• Compressed/Renewable Natural Gas (CNG/RNG) 

• Hydrogen 

• Renewable Diesel 

The path to fleet decarbonization may involve the use of multiple technologies, based on the size of the fleet, its unique 

duty cycle, operations, facility and available infrastructure. As technology adoption increases, the availability and 

affordability of low-carbon alternatives suited to MDV fleets are expected to increase. 
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About Futureproof Your Fleet 
Futureproof Your Fleet is a program by Toronto and Region Conservation Authority’s Partners in Project Green. It brings 

together leaders in the green vehicle space to offer information, resources, discussions, and networking opportunities 

to develop a low carbon/ zero emission medium-/ heavy-duty vehicle fleet. Low carbon and zero emission technologies 

like hydrogen fuel, natural gas, renewable diesel and battery electric are discussed in detail, through expert-led 

workshops, insightful presentations and panelist discussions. The Futureproof Your Fleet Resource Hub offers helpful 

information to businesses. This program brings together leaders in the green vehicle space to offer resources, and 

networking opportunities to develop a climate-resilient fleet. 

This project is funded in part by the Government of Canada, through its Zero Emission Vehicle Awareness Initiative. 

 

About the Authors 

Partners in Project Green 

Toronto and Region Conservation Authority’s Partners in Project Green (PPG) is a not-for-profit community of leaders 

advancing environmental action and economic prosperity across the GTA. Comprised of businesses, government, 

institutions and utilities, PPG works to collectively advance social and environmental sustainability through knowledge 

sharing, technology and infrastructure implementation, and network building. PPG is valued in the industrial, 

commercial, and institutional community as a trusted advisor on environmentally friendly best practices. 

We thank our partners and technology experts who have helped develop these resources: 
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 Change Energy Services (CES) is a strategic engineering services firm specializing 
in gaseous fuel systems solutions. They help their clients transition to the low 
carbon economy by guiding them to execute major fuel system changes within 
their operations to achieve desired economic, environmental, and social 
outcomes. 

 Refuel Energy Inc. produces renewable fuels for use in existing equipment and 
infrastructure. Toronto-based Refuel Energy is planning to build a renewable fuel 
production facility (Refuel YYZ) in Ontario. 

 

Enbridge Gas is Canada’s largest natural gas storage, transmission and 
distribution company based in Ontario. They provide an energy choice for 
approximately 3.9 million residents and businesses, and are actively supporting 
the transition towards a net-zero future. 

 Plug’n Drive is a non-profit organization committed to accelerating the adoption 
of electric vehicles in order to maximize their environmental and economic 
benefits. Since 2011, Plug’n Drive has established itself as a Canadian leader in 
the electric vehicle industry, a trusted and unbiased source of information about 
electric cars, charging stations and the electricity sector. 

 

The Transport Project Canada is a national coalition of fleets, vehicle and engine 
manufacturers, servicers, suppliers, and fuel producers and providers dedicated 
to the decarbonization of the transportation sector. 

 

FleetZero is a turnkey solution provider helping medium and heavy duty fleets 
transition to low and zero emission propulsion technologies. It offers advisory, 
implementation and maintenance services as well as safety tooling and personal 
protective equipment. 

 

  

https://www.changeenergy.ca/
http://refuelthefuture.com/index.html
https://www.enbridgegas.com/sustainability/clean-transportation
https://www.plugndrive.ca/
https://transportproject.org/about/
https://fleetzero.ai/
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1. Introduction 

I. Overview 

The transportation sector is responsible for 36% of the GTHA’s emissions, driven by gasoline and diesel useiv A sizable 

portion of these transportation-related GHG emissions is related to medium and heavy-duty vehicles (MHDV). This 

sector primarily operates on conventional fuels. Identifying potential pathways for reducing emissions can aid efforts to 

lower carbon emissions from freight transportation. 

There are a wide range of alternative technology options available for fleets today. Each one of them offers unique 

benefits and challenges, in terms of vehicle performance, emission reduction and more. According to the State of 

Sustainable Fleets 2024 Market Brief, the transport industry is entering a “period of peak complexity” at this early stage 

of a sustainable transition. Any shift in vehicle technology can lead to some expected, as well as some unintended 

consequences. It is important for fleet managers and operators to be well informed and consider several different 

factors during the planning phase, which can include the type of fuel, availability of refueling and/or recharging stations, 

driving range, vehicle usage, infrastructure development and safety. 

II. Fleet Transition Planning 

Managing a fleet requires extensive planning, careful decision-making and staying up-to-date with the changing 

technology landscape. The Greening Government Fleets reportv by Natural Resource Canada (NRCan) outlines several 

best practices for transitioning to a low carbon fleet that may be applicable to businesses. These include collecting 

baseline data to optimize the existing fleet, documenting operational patterns and developing a fleet transition plan.  

 

Fleet managers and operators may consider the following recommendations for the transition to low-carbon/ zero 

emission technologies:  

1. Evaluate Fleet Needs: Assess the business needs and operational patterns to select the most suitable ZEV 

technology for your fleet. Collect baseline data to determine the scope, budget and timeline for the transition. 

2. Assess Infrastructure Readiness: Develop a comprehensive plan for the infrastructure required, such as charging 

stations for electric vehicles or fueling stations for CNG/RNG, renewable diesel and hydrogen fuel vehicles. 

3. Initiate Pilot Programs: Start with pilot programs to test the performance and feasibility of different 

technologies and vehicle options. 

4. Monitor and Optimize Results: Compare results with the baseline data from existing fleet technologies. Monitor 

the performance of the new technologies and continue to optimize operations to achieve higher efficiency. 

5. Train Staff: To ensure safe and efficient operations, train all fleet operators, managers and support staff and 

prepare them to work with new technology. 

 

https://www.stateofsustainablefleets.com/2024-report/
https://www.stateofsustainablefleets.com/2024-report/
https://www.nrcan.gc.ca/energy-efficiency/transportation-alternative-fuels/greening-government-fleets-best-practices/21314
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III. How to use this guide 

This guide is designed to help with decision making on transitioning to low carbon and zero emission medium-duty 

vehicle fleets. It covers four technology options, which includes battery electric, compressed/renewable natural gas, 

hydrogen fuel, renewable diesel and provides a high-level discussion on vehicle availability, market outlook, 

infrastructure, economics, maintenance and safety. This resource guide provides guidance to help fleet managers plan 

and deploy new technologies for their medium duty fleets to reduce their environmental impacts and operational 

challenges.  

 

 

  

What are Medium-duty vehicles? 

Medium-duty vehicles (MDVs) are categorized under Classes 2b to 6, based on their Gross Vehicle 

Weight Rating (GVWR) by Transport Canada. This covers a range of delivery vans, pick-up trucks, 

refrigerated vans, Freightliners and mid-sized cargo trucks. Transport Canada offers additional 

information on vehicles classification: Eligible vehicles (canada.ca) 

 

Figure 1. Vehicle weight classes as defined by the Federal Highway Administration, US Department of Transportation (USDOT). 

Source: US Department of Energy, Office of Energy Efficiency and Renewable Energy. 

https://tc.canada.ca/en/road-transportation/innovative-technologies/zero-emission-vehicles/medium-heavy-duty-zero-emission-vehicles/eligible-vehicles
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2. Low Carbon and Zero Emission Technologies 
Several low carbon and zero emission technologies are available for fleet managers to consider. This list includes battery 

electric, compressed/renewable natural gas, hydrogen fuel, renewable diesel and more. Each of these options offers 

opportunities for medium-duty vehicle (MDV) fleet decarbonization. The right choice for fleet managers depends on 

their organization's specific fleet needs, infrastructure requirements, budget, and environmental goals. It is important to 

assess the duty cycle of fleets effectively, which involves understanding the operational patterns and refueling needs of 

the fleet. In addition to emissions and decarbonization targets, fleet managers must consider several critical factors, 

including vehicle availability, costs, maintenance, safety, and infrastructure development to make a well-informed 

decision. It is important to consider how the selected technology can impact fleet and vehicle performance in the long 

term. The above mentioned four technologies are presented in the following section: 

I. Battery Electric 

Electric vehicles can be classified as Battery Electric Vehicles (BEVs), which run solely on electricity or Plug-in 

Hybrid Electric Vehicles (PHEVs), which operate on both electricity and gasoline/diesel: 

• BEVs are powered by electricity stored in rechargeable batteries that are typically made from a 

variety of materials, including metals and minerals such as lithium, cobalt, and nickel, etc. As they do 

not burn any fossil fuels when operating, they produce zero tailpipe carbon emissions making them 

an effective option for reducing fleet emissionsvi. 

• PHEVs make use of batteries as well as gasoline/diesel to power an internal combustion engine. 

Depending how often the vehicle is operated in all-electric mode, PHEVsvii can offer lower operating 

costs, fuel savings and emissions reduction, relative to conventional vehicles. 

Recent developments in battery technology have significantly improved the driving range and energy efficiency 

of EV vehicles from their earlier versions. BEVs also offer noise reduction benefits and quieter operations, which 

can provide a more comfortable working environment for drivers operating MDVs for long periods of time viii.  

KEY CONSIDERATIONS: 

Application and Market Outlook: 

Electric MDVs could be a viable option for reducing GHG emissions for fleets with return-to-base and urban short-haul 

duty cycles due to their limited range (typically 200-400 km), as compared to conventional fuels. ix Diesel and gasoline 

MDVs have a longer range compared to electric MDVs, often ranging from 400 to 800 km, on a full tankx. 

The use of telematics, also known as fleet tracking or GPS vehicle tracking, can enhance EV adoption for medium-duty 

trucks by optimizing routes, planning charging infrastructure, and predicting maintenance needsxi. These devices, if 

installed across all of a fleet's vehicles, allow operators to accurately identify opportunities for improvement.xii This can 

include identifying patterns to determine how energy consumption can be optimized or predicting battery maintenance 
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needs that are best suited to a fleet’s duty cycle.

 

Vehicle Availability and Timelines: A multitude of factors can impact the timelines for transitioning an MDV fleet to 

electric battery technology. Key considerations include fleet size, vehicle availability, and site infrastructure 

requirements. Sufficient fleet data collection should also be incorporated into planning timelines. Though medium-duty 

electric vehicles are increasingly available on the market in a wide range of classes, site level infrastructure changes are 

likely the most time-consuming aspect of fleet transition. If site level infrastructure changes are required, they should be 

planned for early on to ensure that facilities are ready to support the vehicles when they arrive. Larger fleets could 

require even more time due to the need for more upgrades, charging stations and staff training. 

  

Infrastructure: Though electric battery technology has made great strides in almost all applications for medium-duty 

vehicles, many fleets face obstacles around EV charging infrastructure availability. A reliable charging infrastructure is 

essential to support the growing adoption of EVs, to ensure that drivers can charge their vehicles conveniently and 

prevent downtime. Adopting EVs can result in a significant load on the local electricity grid, as additional electrical 

capacity could be required to meet vehicle charging needs. Fleet managers have two infrastructure options to consider, 

when evaluating MDV fleet conversion to EVs: on-site charging or off-site charging. 

• On-site charging involves the installation of EV chargers and the necessary electrical infrastructure to 

charge their fleet vehicles at their facility. To ensure that proper electrical capacity is secured for on-

site charging needs, it is important for fleet managers to identify licensed electrical contractor and 

ensure that the equipment is ‘ULc’ or ‘CSA’ certified. 

• Off-site charging can involve the use of public infrastructure or private, third-party charging locations. 

Each option has its pros and cons which are further described below. 

When comparing on-site charging to off-site or public infrastructure for medium-duty vehicle fleets, fleet managers 

need to weigh the costs and benefits of setting up on-site chargers and the use of public infrastructure and plan for 

future expansionxiii. Each option has its pros and cons which are further described below. 

 

Telematics are offered by several providers such as Geotab and FleetChallenge in Canada 

Clean Energy Canada’s catalogue provides a list of zero-emission MHDV models and their availability in 

the market 

https://ca.syil.com/blog/csa-vs-ul-understanding-key-differences-in-standards#:~:text=CSA%20certification%20focuses%20on%20safety,market%20acceptance%20in%20the%20U.S.
https://www.geotab.com/blog/what-is-telematics/
https://www.geotab.com/blog/what-is-telematics/
https://cleanenergycanada.org/wp-content/uploads/2024/05/ZEMHDV-AvailabilityCatalogue-V7-Online-1.pdf
https://cleanenergycanada.org/wp-content/uploads/2024/05/ZEMHDV-AvailabilityCatalogue-V7-Online-1.pdf
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Table 1. On-site vs. Public Charging for Electric Fleets 

 On-site charging Public infrastructure 

Benefits On-site charging offers convenience and 
more control, as fleet managers can 
optimize charging schedules to reduce 
energy costs. 

Operators can utilize a growing network of public 
chargers without a high upfront cost 

Challenges The cumulative expense of charging, 
equipment, installation, site upgrades, 
space requirements, along with ongoing 
maintenance can be very high 

With public chargers, operators have less control 
over the charging time. This can lead to potential 
downtime. In certain cases, there may be 
compatibility challenges with public charging 
stations. 

Fleet managers are advised to: 

• Compare the cost of installing charging stations on-site vs. public infrastructure. 

• Analyze the daily usage patterns to determine infrastructure needs.  

• Take future expansion and technological advancements into account. 

• If duty cycles require non-depot charging but access to off-site charging varies, fleet vehicles 

with greater range may be preferrable until there is improvement in charging options 

• A hybrid approach, combining both on-site and public charging, can balance costs and provide 

flexibility in case of fleet expansion. 

 

Safety: In addition to standard electrical safety training, fleet managers, mechanics, operators and first 

responders need to follow specialized protocol when working with EVs due to their high-voltage systemxiv. Most 

manufacturers publish guides for their vehicles, which must be adhered to. It is important to ensure that 

mechanics are equipped with the right personal protective equipment and professional tools such fault-

detection probes and insulated hand tools. 

 

Maintenance: Fully electrical BEVs can have lower maintenance needs, when compared with conventional 

vehicles. This is because the battery and electronic components typically require minimal scheduled 

maintenance, and the regenerative brake systems last longer than traditional friction brake systems. On the 

other hand, PHEVs have internal combustion engines, with maintenance requirements that are similar to 

conventional fleets.xv 

Adhering to the battery manufacturer’s maintenance schedule is critical to keep the electrical systems in good 

condition. Temperature sensitivity is a significant challenge, particularly affecting the driving range in colder 

The U.S. Department of Energy's Alternative Fuels Data Center (AFDC.) provides a checklist for 

electric vehicle and charging infrastructure installation 

https://afdc.energy.gov/vehicles/electric-maintenance
https://afdc.energy.gov/vehicles/electric-maintenance
https://afdc.energy.gov/files/pdfs/ev-fleets-checklist.pdf
https://afdc.energy.gov/files/pdfs/ev-fleets-checklist.pdf
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climates. Special measures for maintaining EV fleets include having a Battery Thermal Management System in 

place. Regular software updates may also be scheduled to ensure that the battery management system is 

functioning optimally.xvi 

Economics: While the upfront cost price of an electric vehicle is typically higher than a comparable 

conventional vehicle, it is important to compare the fleet’s total cost of ownership (TCO). TCO is the overall 

associated with purchasing and operating the vehicle over its lifetime and provides a balanced way to compare 

technology optionsxvii. It is influenced by a multitude of factorsxviii, such as the cost of acquiring MDV, the 

incremental operating and maintenance costs, the cost of chargers, electricity costs, the charging facility, 

maintenance, and repairs etc. 

As more fleets transition to electric vehicles, the affordability of both BEVs and PHEVs is likely to improve. This 

trend may be driven by innovations in battery technology, economies of scale, greater supply chain redundancy, 

as well as government incentives aimed at EV adoption.  

 

  

The Electricity vs Gas/Diesel Fuel Cost Calculator tool by Electric Autonomy allows users to 

compare the cost of operating a fleet of electric vehicles based on local electricity rates.  

https://www.bosch-mobility.com/en/solutions/thermal-management/thermal-management-for-hybrid-systems-and-electric-drives/
https://www.iea.org/data-and-statistics/data-tools/electric-vehicles-total-cost-of-ownership-tool
https://evfleets.electricautonomy.ca/gas-vs-electricity-cost-calculator/
https://evfleets.electricautonomy.ca/gas-vs-electricity-cost-calculator/
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II. Compressed Natural Gas (CNG) and Renewable Natural Gas (RNG) 

Compressed Natural gas (CNG) and Renewable Natural gas (RNG) are different forms of natural gas, mainly 

composed of methane, stored under a high-pressure systemxix: 

• CNG is extracted from fossil fuel sources and compressed to a high pressure. As it is a less carbon 

dense fuel, the combustion of CNG produces 20% less greenhouse gas (GHG) tailpipe emissions and 

nearly 90% less NOx, SOx, and particulate matter (PM) than the combustion of conventional dieselxx. 

• RNG is produced by purifying biogas produced from decomposing organic waste material and is 

chemically identical to CNG. It offers a cleaner alternative to gasoline and diesel, and can promote a 

circular economy, as it is primarily composed of methane sourced from decomposing organic waste 

matter. It is considered to have a high potential to reduce GHG emissions.xxi This is because the use of 

RNG has the potential to avoid the use of fossil fuels and divert the methane that would otherwise be 

released into the atmosphere by decomposing organic waste, in landfills, wastewater treatment 

plants and farms.  

KEY CONSIDERATIONS: 

Applications and Market Outlook: CNG/RNG vehicles have been in operation for quite some time and can be 

a practical choice for a variety of short and long-haul applications. The range, payload and fueling time are 

comparable to those of conventional diesel operated vehicles. Most CNG medium-duty vehicles can travel 

between 300 to 500 kilometers on a full tank. Some models with additional storage tanks can extend this range 

further.xxii This modularity to CNG/RNG storage can help these vehicles meet a wide range of applications. 

Furthermore, advances in engine and tank sizes have the potential to expand the power and torque of MDV 

using this fuel technology. 

Vehicle Availability & Timelines: Conventional vehicles can be converted to operate on natural gas. CNG 

technology and equipment is compatible with most of the existing vehicles, and minimal modifications are 

needed in some cases. This may include upgrading the ignition system to handle the different combustion 

characteristics of CNG. The local inventory of vehicles as well as the availability of components that are 

compatible with the fleet vehicles will ultimately impact the overall timeline for transitioning to CNG/RNG.xxiii  

Infrastructure: As CNG/RNG vehicles require natural gas for their operations, access to fueling infrastructure is 

an important consideration for MDV fleet managers interested in transitioning their fleets to CNG/RNG 

technology. Existing natural gas infrastructure is being leveraged to develop CNG/RNG fueling stationsxxiv. In the 
future, the extensive network of natural gas pipelines across Canada can be used to transport RNG to fueling 

stations. Existing CNG fueling stations can also be upgraded to handle RNG and reduce the need for new 

infrastructure. To switch to CNG or RNG, fleet managers may consider a few infrastructure options: 
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• Option 1 – Public stations: Fleet managers and business owners may rely on public refueling station, 

after ensuring natural gas supply in the area. For example, Ontario has refueling stations available for 

public/commercial use, with more being developed along the Trans-Canada Highway.  

• Option 2 – Onsite Station/Depot: Fleet managers can work with gas utilities and contractors to build 

an onsite CNG/RNG Station. Additional retrofits and approvals/licenses may be required at the site to 

ensure safe operationsxxv. 

• Option 3 – Refueling as a service: Fleet managers may opt for a portable fast filling system for 

transportation fleets, where no direct gas connection is required. 

Safety: CNG/RNG are considered to be high integrity fuel systems with years of data available and are similar to 

diesel vehicles in terms of their safety factors. Potential risks may include fire hazards and leakagexxvi. Other 

safety risks can be attributed to the need for high-pressure gas storage. Collision risks are not exacerbated by 

weight, as the vehicle weight is at par with conventional vehicles. Drivers and operators should receive proper 

training on the safe handling and operation of CNG vehicles. This training should include leak detection and how 

to handle emergencies. When refueling CNG, drivers and operators must follow safety precautions and ensure 

that fire extinguishers and first-aid kits are present in the vehicle.xxvii 

Maintenance: Service intervals similar to diesel vehicles are recommended for CNG/RNG vehicles. Natural gas 

fuel filter and coolant recovery tanks levels must be monitored daily and air intake must be checked at regular 

intervals. Operators and mechanics must be trained as per the manufacturer’s instructions.xxviii 

Economics: CNG and RNG vehicles may have a higher upfront cost compared to traditional diesel vehicles due 

to the need for a specialized fuel system and vehicle modifications. Therefore, it is important to consider the 

TCOxxix for a comprehensive assessment. There is a high potential for continued adoption of this fuel by fleet 

owners seeking sustainability and cost-efficiency in operating their MDV fleets. The maintenance costs 

associated with CNG/RNG are generally lower than conventional diesel engines, owing to a cleaner combustion 

process. The overall cost is dependent on the duty cycle of the fleet. As more companies make fuel technology 

transitions, the affordability of CNG/RNG vehicles is expected to increase.  

 

 

Ontario Government’s webpage lists the retail prices for different fuel types including CNG 

https://www.ontario.ca/motor-fuel-prices/
https://www.ontario.ca/motor-fuel-prices/
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III. Hydrogen Fuel 

Seen as a promising clean source of energy, hydrogen can be used to power vehicles in primarily two different ways: 

• Hydrogen fuel cell electric (FCEVs): Hydrogen acts as a carrier of energy, which flows into a fuel cell, 

reacts with oxygen and creates electricity that powers the electric motor. 

• Hydrogen internal combustion engines (ICE): These vehicles burn hydrogen in a modified internal 

combustion engine, similar to how gasoline is used in conventional engines. 

Both FCEVs and Hydrogen ICE are complementary technologies for reducing transportation emissions. Their 

adoption can drive the development of hydrogen production, transportation, and distribution infrastructure. 

Significant public and private investments will provide the impetus to advance the supply and infrastructure for 

hydrogen, for it to be taken up as a public retail technology for medium-duty applications in the Greater 

Toronto Areaxxx. 

 

The following section provides more information on the adoption of FCEVs: 

KEY CONSIDERATIONS: 

Application and Market Outlook: At present, this technology is best suited to return to base fleets due to 

the limited availability of refueling infrastructure. As demand grows and fueling infrastructure develops in the 

future, long haul operations will benefit from this lightweight energy storage technology, which can permit 

larger payloads, over longer ranges. Hydrogen allows for lighter weight energy storage onboard the vehicle, as 

compared to a battery vehicle. This is particularly important for MDV fleets, where long-distance driving is 

common and therefore, ample fuel storage is necessary. Furthermore, hydrogen can be a suitable technology 

for long-distance and 24/7 commercial operations, as the refueling times are short and comparable to diesel 

vehicle refueling.xxxi  

Infrastructure: The selection of refueling infrastructure depends on the technology used for storing hydrogen 

onboard vehicles. Hydrogen is not energy dense and therefore needs to be stored at high pressure to provide 

adequate driving range and reduce refueling frequency. Onboard a vehicle, it is typically stored at either 350 bar 

or 700 bar pressurexxxii.  It is less expensive to deliver hydrogen at lower pressures, which is why it is important 

to determine the optimal pressure when deploying refueling infrastructure and to minimize costsxxxiii.  

Hydrogen Strategy for Canada’s Report highlights significant developments across the 

hydrogen value chain 

https://natural-resources.canada.ca/climate-change/canadas-green-future/the-hydrogen-strategy/hydrogen-strategy-for-canada-progress-report/25678
https://natural-resources.canada.ca/climate-change/canadas-green-future/the-hydrogen-strategy/hydrogen-strategy-for-canada-progress-report/25678
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Hydrogen refueling stations comprise of storage, compression, and dispensing equipment. These stations do not 

come in standard sizes and are available in several different configurations, ranging from smaller on-site 

stations to large stations for retail applicationsxxxiv. While smaller stations meant for a lower pressure fill offer a 

lower operating cost, the larger fueling stations may be required to meet the needs of high volume. In addition 

to this, fueling stations could be designed for slow or fast fills. The ‘slow-fill’ configuration offers lower capital 

and operating costs but requires a 6–8-hour time window. On the other hand, a ‘fast-fill’ is preferred if the fleet 

of vehicles is to be refueled in back-to-back succession. Fleet managers must consider their fleet’s duty cycle to 

decide on their refueling infrastructure needsxxxv.  

Vehicle Availability & Timelines: Hydrogen may be seen as an emerging fuel type by most commercial fleets, 

as the domestic supply chain for hydrogen is still under development. Fleet managers may need more time to 

evaluate their options and identify Original Equipment Manufacturers (OEMs) and fueling providers to begin 

piloting this technology. Acquiring hydrogen fuel cell vehicles typically has longer wait times than conventional 

vehicles. Additionally, a long lead time for acquiring fueling equipment based on the required pressure can be 

expected. 

Safety: Hydrogen has no color or odor, but it can have very high leakage and dissipation rates due to its light 

molecular weight, which requires specialized equipment for detection of leaks. Within a confined space, 

hydrogen may leak and accumulate to a flammable concentration. Therefore, adequate ventilation is required, 

and the use of advanced hydrogen detection sensors is recommended. Drivers and operators also need to be 

trained in the appropriate methods to extinguish hydrogen fires and equipped with protective gear. 

Efforts are underway to harmonize international safety regulations for FCEVs. The National Renewable Energy 

Laboratory in the US is developing compliance verification tools. The Canadian Hydrogen Installation Code 

(CHIC) is the standard which establishes the installation requirements for hydrogen generating equipment, 

transport, storage, and maintenance. 

Maintenance: Effective thermal management is key to maintaining optimal operating conditions for hydrogen 

fuel cellsxxxvi. Extremely high or low temperatures can be detrimental to the vehicle performance and reduce 

durability in the long run. To ensure that FCEVs operate efficiently and have a long lifespan, a thermal 

management system specific to the technology type may be required.xxxvii Fleet managers can refer to the CSA 

Group Codes and Standards for Canadian Infrastructure such as CSA B401.1 (and the soon to be released CSA 

B401.3) for general maintenance facility requirements. It is also important to keep note of OEM recommended 

preventative maintenance schedules for fuel cell vehicles. 

Economics: Understanding the MDV’s duty cycle is a key to evaluating the cost effectiveness of adopting 

FCEVs. As several interconnected factors determine the overall operational cost, a hydrogen fueling station 

The Canadian Hydrogen Association’s Hydrogen Production Database features a 

map of hydrogen production facilities, contributed voluntarily by Canadian producers. 

https://research-hub.nrel.gov/en/publications/hydrogen-monitoring-requirements-in-the-global-technical-regulati-2
https://research-hub.nrel.gov/en/publications/hydrogen-monitoring-requirements-in-the-global-technical-regulati-2
https://scc-ccn.ca/standards/notices-of-intent/bureau-de-normalisation-du-quebec-bnq/canadian-hydrogen-installation
https://scc-ccn.ca/standards/notices-of-intent/bureau-de-normalisation-du-quebec-bnq/canadian-hydrogen-installation
https://www.csagroup.org/wp-content/uploads/CSA-HydrogenVehiclesFuelCells-Infographic_Accessible.pdf
https://www.csagroup.org/wp-content/uploads/CSA-HydrogenVehiclesFuelCells-Infographic_Accessible.pdf
https://www.csagroup.org/store/product/2428565/
https://canadah2.ca/canadian-hydrogen-production-database/
https://canadah2.ca/canadian-hydrogen-production-database/
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must be sized to meet specific needs of the fleet. The cost of a fueling station is heavily dependent on the type 

of operation and could range from thousands of dollars for a small station up to multi-million-dollar projects for 

larger stations. The cost of infrastructure projects ultimately depends on the type of station and overall capacity 

required, since these projects are typically customized to suit specific fleet needs. As Hydrogen fueling 

technology becomes more widespread in the market, associated costs are expected to come down in the future, 

following similar trends with other clean technologies. 

 

  

The Hydrogen Village offers educational training program on Hydrogen fuel technology.  

https://hydrogenvillage.ca/education
https://hydrogenvillage.ca/education
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IV. Renewable Diesel 

Renewable Diesel (RD) presents an advanced sustainable fuel technology as it is produced from recycled 

cooking oils, used vegetable oil and animal fats. It is important to note that RD is not the same fuel as biodiesel, 

as it undergoes a different production process called hydrotreating, and has a distinct molecular structure. Both 

fuel types have very different production pathways, which in turn impacts their operational characteristics and 

suitability for different types of fleetsxxxviii. 

• Renewable diesel: It is chemically similar to conventional diesel and can be used directly in 

diesel engines. There are no special handling, blending or storing requirements, as it meets 

the international standards (ASTM D975) for petroleum diesel and can be used as is. RD has 

no blending limits, as compared to biodiesel. 

• Biodiesel: It requires blending with petroleum diesel and has different chemical properties, 

storage and handling requirements. Typically, 20% biodiesel is blended with petroleum diesel 

and it must meet prescribed quality standards as specified by ASTM D7467 International 

Standardsxxxix. 

RD offers the opportunity to achieve significant reduction in emissions, even though its tailpipe emissions are 

comparable to conventional diesel. This is because the production process for renewable diesel typically results 

in lower GHG emissions compared to conventional diesel, over its lifecyclexl. To make this assessment, it is 

important to take into account all the lifecycle stages from feedstock cultivation to processing and 

transportation of the fuelxli. If RD is produced from local organic waste, it can help reduce waste and promote a 

circular economyxlii. 

KEY CONSIDERATIONS: 

Application and Market Outlook: RD can be used in existing diesel engines without modification as it meets 

the conventional petroleum ASTM D975 specification and international standards. As it is approved as a direct 

replacement for petroleum diesel, it can be used with existing infrastructure and vehicles. RD replicates the 

Petroleum Diesel molecule but has a 2.2% higher energy content and lower carbon intensity (CI), allowing for a 

longer range for the same volume and weight of fuel. Therefore, RD is suitable for any MDV application, which is 

currently operated by conventional diesel vehicles. However, the fuel supply and availability at public fueling 

stations will ultimately determine its usage and uptake. 

Infrastructure: Limited infrastructural upgrades are needed for delivery and storage of RD. However, there is 

currently a low market supply for RD in Canada. Its availability depends on feedstock sources and production 

facilities. Several new renewable diesel facilities are planned, or are under construction in Canadaxliii, in addition 

to a RD refinery which is under development in the Toronto region.  

https://afdc.energy.gov/fuels/biodiesel_specifications.html
https://www.astm.org/d0975-24a.html
http://www.refuelthefuture.com/
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Vehicle Availability & Timelines: Fleet managers do not need to acquire new vehicles or upgrade existing 

vehicles in order to operate on RD allowing fleets to switch to RD with no additional investment, other than the 

investments in the fueling and storage infrastructure. However, the overall timeline for fleet vehicles to switch to 

RD can vary, depending on the scale of operations, vehicle type and mapping out the availability of refueling 

infrastructure and could range from a few weeks to several months.  

Safety: As outlined above, RD is approved as diesel fuel by the ASTM D975 specification and international 

standards. Safety practices and procedures related to conventional diesel are well-documented and easier to 

mitigate, as most operators and drivers are familiar with this fuel. Any potential threat to the fleet operator’s 

health may primarily come from mechanical failures or fire related incidents. RD should be handled with care to 

prevent fires, as it is flammable above 60 degrees Celsius (comparable with conventional diesel). The Canadian 

government has established several safety and regulatory requirements for RD under the Clean Fuel Standard and 

Renewable Fuels Regulations. 

Maintenance: Fleet vehicles using RD should undergo regular maintenance checks to ensure that the fuel 

systems are clean and functioning properly. This includes checking for leaks and ensuring that fuel filters are in 

good condition. Vehicle operators should comply with regulations regarding the handling and storage of RD. 

Economics: A significant benefit of transitioning to RD is that there is no upfront cost to acquire a new fleet of 

vehicles or set up fueling stations. It is considered as a “drop-in” fuel, meaning that it can be used in currently 

available vehicles. However, in terms of the operational costs, the market price of RD could vary depending on 

the production method and availability of feedstock. While publicly available information on RD is limited, fleet 

managers can understand its price trends by following indices like the US based Chicago Board of Trade (CBOT) - 

CME group, which provides a fact sheet on pricing Renewable Dieselxliv. The RD pricing index is often linked to 

conventional petroleum prices. But it is important to note that they are independent markets and the price trends 

for RD can be better understood when linked to its feedstock supply and demand. 

 

  

The Alternative Fuels Data Center offers additional insights on how RD is priced. 

https://www.astm.org/d0975-24a.html
https://www.canada.ca/en/environment-climate-change/services/managing-pollution/energy-production/fuel-regulations/clean-fuel-regulations/regulatory-design.html#toc6
https://laws-lois.justice.gc.ca/eng/regulations/SOR-2010-189/index.html
https://www.cmegroup.com/trading/agricultural/files/renewable-diesel-fact-card.pdf
https://afdc.energy.gov/fuels/prices.html
https://afdc.energy.gov/fuels/prices.html
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3. Conclusion – Gearing up for the Transition 
Transitioning medium-duty vehicle fleets to low carbon/ zero emission technologies requires comprehensive planning. 

Each technology option will have its unique challenges and opportunities. Factoring these into the planning and fleet 

assessments stages can help with the successful transition to alternative fuel technologies. Guidance can be sought at 

each step of the way in developing fleet management plans and assessing the pros and cons of each technology. 

With a rapidly changing regulatory environment, most companies are now reporting on their sustainability metrics and 

publishing their decarbonization plans. Therefore, GHG emissions reduction potential of available technology options 

must be considered. Establishing protocols, managing costs, monitoring progress and training staff are key to achieving 

success.  

The adoption timeline for different ZEV technology varies with the vehicle type and fuel system and is highly dependent 

on the duty cycle of the fleet. Infrastructure development is also a significant factor, with charging and refueling stations 

taking several years to be fully operational. The total cost of ownership (TCO) analysis is applicable to all technologies, 

as the overall cost is dependent upon the upfront cost as well as the utilization of vehicles and access to affordable fuel 

and infrastructure. The widespread adoption of all the technologies discussed in this guide is dependent on the 

development of reliable charging/fueling stations. 

To help meet the goals set by Canada’s Emissions Reduction Plan and to steer their fleets towards these alternatives, 

managers should look out for financial incentives and infrastructure support. The Canadian government has 

implemented policies and launched programs, such as NRCan’s Green Freight Program and Transport Canada’s 

Incentives for Medium- and Heavy-Duty Zero-Emission Vehicles (canada.ca), which are aimed at helping businesses to 

make the switch to ZEVs.  

 

 

  

Visit the Futureproof Your Fleet Resource Hub by Partners in Project Green (PPG): a 

growing library of informational resources on fleet decarbonization which features case 

studies, research reports, reference guides and tools to guide fleet managers and 

transportation sector professionals. 

 

The Fleet Manager Readiness Checklist is available on the Resource Hub to offer 

tangible guidance to fleet managers and owners looking to decarbonize their fleets. 

https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/climate-plan-overview/emissions-reduction-2030.html
https://natural-resources.canada.ca/energy-efficiency/transportation-alternative-fuels/greening-freight-programs/green-freight-program/20893
https://tc.canada.ca/en/road-transportation/innovative-technologies/zero-emission-vehicles/incentives-medium-heavy-duty-zero-emission-vehicles
https://partnersinprojectgreen.com/resources/futureproof-your-fleet-resource-hub/
https://partnersinprojectgreen.com/resources/futureproof-your-fleet-resource-hub/
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Glossary 
BEV: Battery Electric Vehicle 

CNG: Compressed Natural Gas 

EV: Electric Vehicle 

GHG: Greenhouse Gas  

GVWR: Gross Vehicle Weight Rating 

HDV: Heavy-duty vehicle 

kW: Kilowatt 

MDV: Medium-duty vehicle 

MVI: Manufacturers’ Vehicle Inventory 

NOx: Nitrogen Oxide 

OEM: Original Equipment Manufacturer 

PHEV: Plug-in Hybrid Electric Vehicle 

PM: Particulate Matter 

RD: Renewable Diesel 

RNG: Renewable Natural Gas 

SOx: Sulfur Oxide 

TCO: Total cost of ownership 

ZEV: Zero Emission Vehicle  

  



 

Partners in Project Green ||    16  

 

References 
 

 

 

i Environment and Climate Change Canada. 2022. "2030 Emissions Reduction Plan–Canada’s Next Steps for Clean Air and a Strong 
Economy." Government of Canada.  

ii City of Toronto. 2021. “Sector-Based Emissions Inventory.” Accessed on October 3, 2024 Sector-Based Emissions Inventory – City 
of Toronto 

iii Government of Canada. Incentives for Medium- and Heavy-Duty Zero-Emission Vehicles - iMHZEV Program. Transport 
Canada. Program overview (canada.ca) 

iv The Atmospheric Fund. 2023. 2022 Carbon Emissions Inventory for the Greater Toronto and Hamilton Area. Accessed on 
September 24, 2024, Summary - 2022 GTHA Carbon Emissions Inventory (taf.ca) 

v Natural Resources Canada. 2018. Greening Government Fleets: A helpful guide to understand best practices. Accessed September 
20, 2024 https://natural-resources.canada.ca/energy-efficiency/transportation-alternative-fuels/greening-government-fleets-best-
practices/21314  

vi Tuffour, Justice P., and Reid E. 2024. "Can battery electric vehicles meet sustainable energy demands? Systematically reviewing 
emissions, grid impacts, and coupling to renewable energy." Energy Research & Social Science 114 (2024): 103625. 

vii U.S. Department of Energy. Alternative Fuels Data Center – PHEV. https://afdc.energy.gov/vehicles/electric-basics-phev  

viii Pridemore, A., et al. "Electric vehicles from life cycle and circular economy perspectives." European Environment Agency: 
Copenhagen, Denmark (2018). Electric vehicles from life cycle and circular economy perspectives - TERM 2018 — European 
Environment Agency 

ix Brutoco, R. 2024. “A Tale of Two Vehicles: Exploring BEVs and Hydrogen FCEVs.” Power Magazine. Accessed on August 24, 
2024,https://www.powermag.com/a-tale-of-two-vehicles-exploring-bevs-and-hydrogen-fcevs/  

x Kane, M. 2022 “US: Median Range of 2021 Gasoline Vehicles Is 72% Higher Than BEVs”. InsideEVs, Jan 2022 
https://insideevs.com/news/561634/us-median-range-gasoline-bevs/  

xi Lund, J., et al. "Charting the Course for Early Truck Electrification: Using Real-World Telematics Data to Identify Electrifiable Trucks, 
Inform Charging Infrastructure Investments, and Explore Emissions Reductions." 2022. 

xii Sharpe, B., and Schaller, D. "Telematics in the Canadian trucking industry." Accessed on November 5, 2024, URL: https://theicct. 
org/publications/telematics-canadian-truckingindustry.2019 

xiii US Department of Transportation. “EV Infrastructure Project Planning Checklist.” U.S. Department of Transportation. 
2023. https://www.transportation.gov/rural/ev/toolkit/ev-infrastructure-planning/project-planning-checklist. 

xiv GMG EnviroSafe. 2022. “EV Safety First: A Guide to Electric Vehicle Compliance and Risk Management.” Accessed October 
10,2024 https://www.gmgenvirosafe.com/blog-posts/ev-safety-first-a-guide-to-electric-vehicle-compliance-and-risk-management. 

https://www.toronto.ca/services-payments/water-environment/environmentally-friendly-city-initiatives/transformto/sector-based-emissions-inventory/
https://www.toronto.ca/services-payments/water-environment/environmentally-friendly-city-initiatives/transformto/sector-based-emissions-inventory/
https://tc.canada.ca/en/road-transportation/innovative-technologies/zero-emission-vehicles/medium-heavy-duty-zero-emission-vehicles/program-overview
https://carbon.taf.ca/summary
https://natural-resources.canada.ca/energy-efficiency/transportation-alternative-fuels/greening-government-fleets-best-practices/21314
https://natural-resources.canada.ca/energy-efficiency/transportation-alternative-fuels/greening-government-fleets-best-practices/21314
https://afdc.energy.gov/vehicles/electric-basics-phev
https://www.eea.europa.eu/publications/electric-vehicles-from-life-cycle
https://www.eea.europa.eu/publications/electric-vehicles-from-life-cycle
https://www.powermag.com/a-tale-of-two-vehicles-exploring-bevs-and-hydrogen-fcevs/
https://insideevs.com/news/561634/us-median-range-gasoline-bevs/
https://www.transportation.gov/rural/ev/toolkit/ev-infrastructure-planning/project-planning-checklist
https://www.gmgenvirosafe.com/blog-posts/ev-safety-first-a-guide-to-electric-vehicle-compliance-and-risk-management


 

Partners in Project Green ||    17  

 

 

 

 

xv U.S. Department of Energy. “Maintenance and Safety of Electric Vehicles.” Alternative Fuels Data Center, 
2024, https://afdc.energy.gov/vehicles/electric-maintenance Alternative Fuels Data Center: Maintenance and Safety of Electric 
Vehicles (energy.gov) 

xvi See, K. W., et al. "Critical review and functional safety of a battery management system for large-scale lithium-ion battery pack 
technologies." International Journal of Coal Science & Technology 9.1 (2022): 36. Critical review and functional safety of a battery 
management system for large-scale lithium-ion battery pack technologies | International Journal of Coal Science & Technology 
(springer.com) 

xvii Hagman, J., Ritzén, S., Stier, J. J., & Susilo, Y. 2016. Total cost of ownership and its potential implications for battery electric 
vehicle diffusion. Research in Transportation Business & Management, 18, 11-17. 

xviii Chandan, B. 2024. Helping Fleets Charge: Barriers and solutions to charging electric medium- and heavy-duty vehicles in Ontario. 
The Pembina Institute, 2024 

xix U.S. Energy Information Administration Homepage. https://www.eia.gov/energyexplained/natural-gas/ 

xx U.S. Department of Energy. Alternative Fuels Data Center: Natural Gas Emissions. 2024 https://afdc.energy.gov/vehicles/natural-
gas-emissions  

xxi Cummins Inc. Comparing Emission Reductions Across Alternative Fuels. 2022. Comparing emission reductions across alternative 
fuels | Cummins Inc. 

xxii California Natural Gas Vehicle Partnership. “Natural Gas Vehicles”. Natural Gas Vehicles - CNGVP. Accessed on October 10, 2024 

xxiii Mitchell, G. 2015. Building a business case for compressed natural gas in fleet applications (No. NREL/TP-5400-63707). National 
Renewable Energy Laboratory. 

xxiv Enbridge Gas. The Future of Clean Energy: A Guide to Producing and Using RNG by Enbridge Gas. Producing Renewable Natural 

Gas (RNG) | Enbridge Gas 

xxv Canadian Natural Gas Vehicle Alliance (CNGVA). Go With Natural Gas: Ontario. 2018. https://cngva.org/wp-
content/uploads/2018/08/GoWithNaturalGas_Ontario.pdf. 

xxvi Yaïci, W., and Ribberin, H. 2021. "Feasibility study of medium-And heavy-duty compressed renewable/natural gas vehicles in 
Canada." Journal of Energy Resources Technology 143.9 (2021): 090907. 

xxvii U.S. Department of Energy. NREL: Compressed Natural Gas (CNG) Safety Assurance. Clean Cities, 2024, 
https://cleancities.energy.gov/files/u/news_events/document/document_url/265/compressed-natural-gas-cng-safety-
assurance.pdf.  

xxviii Kelly, Kay, et al. Compressed Natural Gas Vehicle Maintenance Facility Modification Handbook. No. DOE/GO-102017-4918. 
National Renewable Energy Laboratory, Golden, Colorado; Gladstein, Neandross & Associates, Santa Monica, California, 2017. 
https://afdc.energy.gov/files/u/publication/cng_maintenance_facility_mod.pdf 

xxix Lustbader, J., et al. 2024. T3CO (Transportation Technology Total Cost of Ownership). [SWR-21-54]. No. T3CO. National 
Renewable Energy Laboratory (NREL), Golden, CO (United States)." Computer software. 
2024. https://doi.org/10.11578/dc.20240806.4. 
 
 

https://afdc.energy.gov/vehicles/electric-maintenance
https://afdc.energy.gov/vehicles/electric-maintenance
https://afdc.energy.gov/vehicles/electric-maintenance
https://link.springer.com/article/10.1007/s40789-022-00494-0
https://link.springer.com/article/10.1007/s40789-022-00494-0
https://link.springer.com/article/10.1007/s40789-022-00494-0
https://www.eia.gov/energyexplained/natural-gas/
https://afdc.energy.gov/vehicles/natural-gas-emissions
https://afdc.energy.gov/vehicles/natural-gas-emissions
https://www.cummins.com/news/2022/10/03/comparing-emission-reductions-across-alternative-fuels
https://www.cummins.com/news/2022/10/03/comparing-emission-reductions-across-alternative-fuels
https://cngvp.org/natural-gas-vehicles/#LowNOx
https://www.enbridgegas.com/sustainability/greening-industry/producing-rng#:~:text=Ready%20to%20produce%20and%20use%20RNG?%20Let%20our%20team%20guide
https://www.enbridgegas.com/sustainability/greening-industry/producing-rng#:~:text=Ready%20to%20produce%20and%20use%20RNG?%20Let%20our%20team%20guide
https://cngva.org/wp-content/uploads/2018/08/GoWithNaturalGas_Ontario.pdf
https://cngva.org/wp-content/uploads/2018/08/GoWithNaturalGas_Ontario.pdf
https://cleancities.energy.gov/files/u/news_events/document/document_url/265/compressed-natural-gas-cng-safety-assurance.pdf
https://cleancities.energy.gov/files/u/news_events/document/document_url/265/compressed-natural-gas-cng-safety-assurance.pdf
https://afdc.energy.gov/files/u/publication/cng_maintenance_facility_mod.pdf
https://doi.org/10.11578/dc.20240806.4


 

Partners in Project Green ||    18  

 

 

 

 

xxx Canada Infrastructure Bank. 2024. “CIB invests $337 million towards hydrogen production and refuelling network in Western 
Canada”. CIB, 2024. CIB invests $337 million towards hydrogen production and refuelling network in Western Canada | Canada 
Infrastructure Bank (CIB) (cib-bic.ca) 

xxxi US Department of Energy. ” Hydrogen’s Role in Transportation.” U.S. Department of Energy, 2024 

xxxii Murdoch, H., Munster, J., Satyapal, S., Rustagi, N., Elgowahy, A., & Penev, M. 2023. Pathways to Commercial Liftoff, Clean 
Hydrogen. US Department of Energy. Pathways to Commercial Liftoff - Clean Hydrogen.  

xxxiii Lin, Z., Ou, S., Elgowainy, A., Reddi, K., Veenstra, M., & Verduzco, L. 2018. A method for determining the optimal delivered 
hydrogen pressure for fuel cell electric vehicles. Applied energy, 216, 183-194. https://doi.org/10.1016/j.apenergy.2018.02.041.  

xxxiv Genovese, M., Blekhman, D., & Fragiacomo, P. 2024. An exploration of safety measures in hydrogen refueling stations: delving 
into hydrogen equipment and technical performance. Hydrogen, 5(1), 102-122. 

xxxv Apostolou, D., & Xydis, G. 2019. A literature review on hydrogen refuelling stations and infrastructure. Current status and future 
prospects. Renewable and Sustainable Energy Reviews, 113, 109292. 

xxxvi Pearman, D., Buttner, W. J., Loiselle-Lapoint, A., Conde, A., Post, M. B., & Hartmann, K. 2021. Safety Compliance Verification of 
Fuel Cell Electric Vehicle Exhaust.. NREL. 

xxxvii Zhao, R., Qin, D., Chen, B., Wang, T., & Wu, H. 2022. Thermal management of fuel cells based on diploid genetic algorithm and 
fuzzy PID. Applied Sciences, 13(1), 520, https://doi.org/10.3390/app13010520 . 

xxxviii Renewable Diesel as a Major Transportation Fuel in California: Opportunities, Benefits and Challenges
https://cdn.gladstein.org/pdfs/whitepapers/renewable-diesel-as-a-major-transportation-fuel-in-ca-report.pdf 

xxxix ASTM International. Standard Specification for Diesel Fuel Oil, Biodiesel Blend (B6 to B20). D7467 Standard Specification for 
Diesel Fuel Oil, Biodiesel Blend (B6 to B20) 

xl U.S. Department of Energy. “Renewable Diesel.” Alternative Fuels Data Center, 2024 https://afdc.energy.gov/fuels/renewable-
diesel    

xli Lamberink, L. 2024. “Experts Weigh the Pros and Cons of Renewable Diesel in the North.” CBC News, 13 June 
2024, https://www.cbc.ca/news/canada/north/renewable-diesel-north-experts-1.7233178. 

xlii Chevron Renewable Energy Group. “Circular Economy of Biodiesel.” Chevron Renewable Energy Group, 
2024, https://www.regi.com/resources/insights/circular-economy-of-biodiesel. 

xliii Natural Resources Canada. Market Snapshot: New Renewable Diesel Facilities Will Help Reduce Carbon Intensity of Fuels in 
Canada. Existing and planned Canadian renewable diesel facilities. 2023. CER – Market Snapshot: New Renewable Diesel Facilities 
Will Help Reduce Carbon Intensity of Fuels in Canada 

xliv CME Group Inc. Renewable diesel fact card. 2021. Renewable Diesel 

https://cib-bic.ca/en/medias/articles/cib-invests-337-million-towards-hydrogen-production-and-refuelling-network-in-western-canada/
https://cib-bic.ca/en/medias/articles/cib-invests-337-million-towards-hydrogen-production-and-refuelling-network-in-western-canada/
https://liftoff.energy.gov/wp-content/uploads/2023/05/20230523-Pathways-to-Commercial-Liftoff-Clean-Hydrogen.pdf
https://doi.org/10.1016/j.apenergy.2018.02.041
https://research-hub.nrel.gov/en/publications/safety-compliance-verification-of-fuel-cell-electric-vehicle-exha
https://doi.org/10.3390/app13010520
https://cdn.gladstein.org/pdfs/whitepapers/renewable-diesel-as-a-major-transportation-fuel-in-ca-report.pdf
https://www.astm.org/d7467-23.html
https://www.astm.org/d7467-23.html
https://afdc.energy.gov/fuels/renewable-diesel
https://afdc.energy.gov/fuels/renewable-diesel
https://www.cbc.ca/news/canada/north/renewable-diesel-north-experts-1.7233178
https://www.regi.com/resources/insights/circular-economy-of-biodiesel
https://www.cer-rec.gc.ca/en/data-analysis/energy-markets/market-snapshots/2023/market-snapshot-new-renewable-diesel-facilities-will-help-reduce-carbon-intensity-fuels-canada.html
https://www.cer-rec.gc.ca/en/data-analysis/energy-markets/market-snapshots/2023/market-snapshot-new-renewable-diesel-facilities-will-help-reduce-carbon-intensity-fuels-canada.html
https://www.cmegroup.com/trading/agricultural/files/renewable-diesel-fact-card.pdf

