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Pressure to decarbonize has many sources

Governments Banks

Customers

Employees

Investors

Rating Firms

Society



Financial pressures are significant
The financial sector from investors to banks and lenders to regulatory agencies are all prioritizing ESG and climate mitigation

• “we believe all companies…must begin to address the transition 
to net zero today”

• “To mobilise the capital needed, GFANZ is developing the best 
practice tools and methodologies so that the climate is at the 
heart of every financial decision.”

• As written, these rules directly apply to publicly traded 
companies and indirectly apply to privately held organizations 
doing business with publicly traded companies.

$10 trillion in managed assets

$130 trillion in managed assets



Transportation is a priority sector
27% of U.S. GHG emissions come from transportation. Of that, 82% come from the on-road vehicle market.

Source: U.S. Environmental Protection Agency



Why focus on medium 
and heavy-duty?
The role of these vehicles and their 
contribution to GHG emissions must not be 
ignored or taken for granted. 

• There are approximately 14 million medium 
and heavy-duty vehicles in the United 
States, representing about 5% of all vehicles 
in operation.

• On-road transportation is responsible for 
24% of all U.S. GHG emissions. 

• MHDV contribute nearly 30% of on-road 
GHG emissions.



Fuels Institute takes this segment seriously



IMPORTANT
Medium and heavy-

duty vehicles are not 
just bigger light-duty 

vehicles.



How long do 
vehicles survive?

LDVs can stay in the market for more 
than 30 years, and 50% of vehicles 
last at least 16 years.

By contrast, 50% of HDVs last 
at least 28 years.

This means the market will 
continue to rely upon 
combustion engines and liquid 
fuels for many decades to 
come. Consequently, a 
combined strategy for current 
vehicle types and new 
technology vehicles will be 
important.

Source:  Stillwater Associates, Oak Ridge National Laboratory



The market 
is complex 
and diverse

And these 
vehicles are 
subject to massive 
customization to 
be fit for purpose



The market is complex and diverse
Knowing which segments emit the majority of GHG can help focus attention; but we also must address low hanging fruit

Cargo:
57% market share
76% GHG share



Some 
applications 
present great 
opportunity, 
while others 
present great 
challenges

14% Market, 
40% GHG

31% Market, 
17% GHG

5% Market, 2% 
GHG



MHDV Alternatives have small footprint 



Global forecasts for MHDVs remain modest
Global annual sales of commercial vehicles was reported to be around 22 million units.  
The forecast below projects total fleet inventory of ZEVs of about 325,000 units in 2026 – this is only 1.5% of annual sales, not of the global fleet.



Why is market share growth slow?
In 2020:
MHDV BEV Cost 2x more than Diesel
HDV BEV Cost 2.6x more than Diesel

In 2030, projected:
MHDV BEV Cost 33% more than Diesel
HDV BEV Cost 63% more than Diesel



How to address emissions from this sector?

While the diversity and complexity of the MHDV segment will challenge any 
single-solution pathway, there is a greater variety of options available that 

this sector can leverage that are not viable for light duty vehicles.



General Considerations:
• Life Cycle Emissions – Energy and vehicle 

together as a system
• Electricity System Capability
• Infrastructure Development

Fleet Diversity
• Vehicle Utilization

• Application 
• Ownership Periods
• Energy Acquisition Options
• Auxiliary Energy Needs

• Vehicle Ownership
• Unique Low Carbon Options

Economic Implications:
• Transfer of Costs –

• Costs transferred to communities served
• Cost of Vehicles –

• Diverse ownership - not operators can afford new
• Fuel for Legacy Vehicles –

• Used vehicle market needs access to energy
• Vehicle Inventory and Miles Traveled –

• Some options could increase congestion and 
return to base trips

• Vehicle Weight –
• GVWR are a serious consideration 



Have to look at the life cycle emission of options

Note:  Graphic shows life cycle GHG emissions for a light-duty vehicle 
and is provided just as an example of how LCA can be applied.

We must take a life cycle analysis approach to reducing emissions and pair energy and vehicle type and application.



There is no one clear solution

Pathways Key Strengths Key Challenge(s)

Liquids & 
Gases

• Efficient use of renewable waste resources with attractive GHG 
reduction potential

• Vehicle, infrastructure in use or commercially ready
• Biodiesel, renewable diesel, renewable natural gas

• Limited capacity of most attractive 
resources

• Feedstock competition
• Compatibility restrictions

Electricity
• Efficient use of renewable electricity resources
• Strong innovation momentum from light duty vehicle market
• TCO payback potential, reduced noise, zero local emissions

• Energy density
• Infrastructure capacity
• High CapEx

Hydrogen • Energy density and weight advantages over battery-power
• Reduced noise, zero local emissions

• Renewable hydrogen generation 
and distribution

• High CapEx and OpEx
• Infrastructure
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Key Strengths and Challenges of Decarbonization Solutions (Not Exhaustive)



Fuel options can yield great benefits
New technology will be critical for 
many applications but not for all 
and the transition will take time. 
Taking advantage of opportunities 
today will greatly benefit the 
environment.



CO2 reduction 
of key fuels
Some biofuel blends currently 
available in the market can 
significantly reduce the carbon 
dioxide emissions of liquid fuel, on 
both a tailpipe and life cycle basis.

In all cases, a life cycle analysis 
demonstrates a greater CO2 
reduction potential of the fuel 
blends.

These calculations are based upon a 
1,000,000-gallon using ESG 
Integrity and Argonne’s GREET 
model 2022



Biofuels 
Biofuels offer great opportunity to provide lower 
carbon fuel options for ICEVs –
• How do we lower their carbon intensity?
• How do we bring more to market?
• How do we overcome conflicting regulations?
• How do we overcome compatibility issues? 

Opportunities for collaboration are 
growing



Low carbon fuel 
options do exist
Stillwater examined the 66 transportation 
fuel sources evaluated in GREET and 
grouped them under 10 major fuels from 
41 fuel sources shown below. 

Figure shows the GHG reductions 
potential from these existing 
transportation fuel options relative to 
gasoline. 

GHG-reducing options currently available 
include fuels like BD, ethanol, and RD 
from at least 24 biofuel sources that can 
be supplied and consumed with existing 
infrastructure and vehicles today. 

Note: The fuels listed in the Figure are 
unblended; blend restrictions exist for BD 
and ethanol.



Must stay open to technological and fuel 
advancements and unleash the scientists



Success will deliver several components…

- Decarbonized - Zero carbon emissions through the life cycle of the vehicle and its corresponding 
source of energy

- Business Return - A predictable and reliable return on investment to the fleet operator, driven by 
an advantageous total cost of ownership relative to the alternative

- Customer Satisfaction - Service of customer needs, through either the delivery of goods or the 
provision of services, in the manner in which they are expected and at a price that is considered fair 
and reasonable



26


	Slide Number 1
	Fuels Institute Board of Advisors
	Pressure to decarbonize has many sources
	Financial pressures are significant
	Transportation is a priority sector
	Why focus on medium and heavy-duty?
	Fuels Institute takes this segment seriously
	Slide Number 8
	How long do �vehicles survive?
	The market is complex and diverse��And these vehicles are subject to massive customization to be fit for purpose
	The market is complex and diverse
	Some applications present great opportunity, while others present great challenges
	MHDV Alternatives have small footprint 
	Global forecasts for MHDVs remain modest
	Why is market share growth slow?
	How to address emissions from this sector?
	Slide Number 17
	Have to look at the life cycle emission of options
	There is no one clear solution
	Fuel options can yield great benefits
	CO2 reduction �of key fuels
	Biofuels 
	Low carbon fuel �options do exist
	Must stay open to technological and fuel advancements and unleash the scientists
	Success will deliver several components…
	Slide Number 26

