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What is the future of Canadian transportation?

It’s a big question. In fact, it is the biggest and most 
important question in the transportation industry. 
To answer it, the best and brightest minds in the 
sector are hard at work, pooling their resources, 
ideas, and innovations to support a net-zero future. 

Electrification strategies are widely considered to 
be the most effective way forward. Yet, even the 
most aggressive strategies to electrify the 
transportation system acknowledge that the 
marketplace is expected to continue to rely on 
liquid fuels and internal combustion engines for 
decades.

Improving the current model of transportation is a 
critical step, not a detour. Canada can look to our 
neighbour, the United States, for parallel case 
studies on emergent green fuel opportunities but 
also on the path to decarbonizing traditional fuel 
sources. 

The path to net zero will require a concerted effort 
from the global community to collaborate and 
share learnings on practical and achievable paths 
to lower carbon intensity in the transportation 
sector while continuing to do the important job of 
moving people and cargo from Point A to Point B, 
day after day. Continued research is critical. By 
improving internal combustion engine and liquid 
fuel use we can make the most of every mile, and 
support carbon neutrality right now. Let’s go!

THE GLOBAL GOAL: DECARBONIZING TRANSPORTATION



OPENING MESSAGE

A new report by the   Fuels  I nstitute  explores recent, current, and pending 
research and development projects focused on improving the efficiency and 
emissions of internal combustion (ICE) vehicles in the United States. While 
there is a general view that work on ICE technology has ceased and that no 
additional improvements can be had, this study found thousands of current 
citations pertaining to research that could yield significant improvements in the 
performance and environmental footprint of these vehicles.
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 In the last twenty-four months alone, there have been approximately 17,000
research articles published on how to lower the carbon footprint of internal
combustion engines.

 This abundance of research projects indicates not only a continuing interest
in improving the ICE but also supports a point of view that internal
combustion engines will continue to power motor vehicles well into the future.
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This is as true in Canada as it is in the United States. ICE vehicles will continue 
to dominate the consumer market for at least another decade or more.  It's 
incumbent on policy makers and industry leaders to work together to pursue 
pathways that support early carbon mitigation for ICE technology while we 
continue to advance alternative fuel sources for the future.

The quality and quantity of these research projects aggregated and presented 
by the Fuels Institute,  indicates the data needed to pursue improvements in 
ICE technology is readily available. Canadian decision makers have an 
opportunity to reflect on this research and adapt it to advance our own short 
and long-term low-carbon transportation goals. 

Michelle        Coates   Mather
Executive Director
The Canadian Transportation Alliance

Download     the  full  report          here.
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INTERNAL COMBUSTION ENGINES AND HYBRID VEHICLES
Improving internal combustion and hybrid vehicles

Research projects currently underway have real-world benefits for the 
predominant types of transportation vehicles on the market today: internal 
combustion engines and hybrid. Improving existing technology is a vital step in 
discovery, reducing emissions now and driving overall progress.

 PASSENGER CAR internal combustion engine design has evolved over four
decades to include several fuel efficiency improvements, such as variable
valve timing and gasoline direct injection, gasoline engine turbocharging and
downsizing the number of cylinders.

 HEAVY-DUTY VEHICLES (Class 7-8), which carry large quantities of freight
have relied upon diesel compression ignition. Implementation of in-
development improvements could lead to more than 20 percent in fuel
savings, according to researchers.

 HYBRID ELECTRIC VEHICLES feature an electric motor and a battery that
stores electrical energy to supplement the internal combustion engine. The
application of hybrid-electric technology to passenger cars has yielded an
actual average fuel economy improvement of approximately 30 percent.

 TRADITIONAL DUAL-FUEL ENGINES operate on a primary fuel such as
natural gas while utilizing a small amount of diesel as the pilot ignition fuel.
Commercial stationary dual-fuel engines are an established technology and
dual-fuel engines in transportation are under research and development.
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NEW FUELS. NEW POSSIBILITIES.
Powering transportation in a new way

What is fuel? What can be fuel? For decades, there was one answer to that 
question, but vigorous research and development have uncovered new 
possibilities. In fact, research in alternative internal combustion engine fuel has 
yielded a mix of practical applications and significant discoveries in the United 
States.
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 HEALTHY SUPPLY OF NATURAL GAS - There are already more than
175,000 NATURAL GAS VEHICLES in the U.S. with millions more worldwide.
Benefits include domestic availability, widespread distribution infrastructure,
and reduced greenhouse gas emissions.

 INCREASED ADOPTION OF BIOFUELS - FIRST-GENERATION BIOFUEL
reduces greenhouse gas emissions by at least 20 percent compared to
petroleum fuel. Biofuels have been successfully used in the transportation
market for more than 20 years by blending biomass (predominately corn
ethanol) with traditional petroleum fuels. Current research studies focus on
BIOMASS-BASED DIESEL FUEL, namely biodiesel and renewable diesel.

 OPPORTUNITY FOR FUEL COMBINATIONS - Research on FUEL
COMBINATIONS focuses on primary fuels with the goal of finding suitable
alternatives with lower carbon levels such as hydrogen, syngas, renewable
natural gas, and others.

 ELECTRO-FUELS MOMENTUM – ELECTRO-FUELS or power-to-liquids are
produced through the combination of CO2 and H2. CO2 can come from
carbon-capture sources such as flue gas at a refinery or from the
atmosphere using direct air capture, while H2 can be produced via
electrolysis using renewable electricity. Demonstration plants are being
developed as the benefits of e-fuels gain momentum as an alternative to
non-renewable energy sources.
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 Advancements and research in CARBON-CAPTURE TECHNOLOGY will look
to increase the percentage of emissions captured while reducing overall
costs. Second-generation technology boosts a 90 percent CO2 capture rate
with 95 percent CO2 purity and a 20-30 percent reduction in electricity costs
and is expected to be introduced by 2030.

 ELECTRIFICATION of energy-intensive equipment such as furnaces and
boilers will allow companies to reduce greenhouse gas emissions through
electricity derived from renewable sources such as solar or wind.

 Utilizing HYDROGEN produced from renewable sources as fuel means the
equipment would have zero carbon dioxide emissions. Future research and
work are focused on scaling the technology to major industrial-size
applications such as refineries.

A NEW HORIZON
Innovating the liquid fuels production chain

Industry efforts to decarbonize and reduce greenhouse gas emissions along the 
fuel production value chain have been in motion for years. A set of new options 
are on the horizon to further cut emissions and help industry efforts toward 
achieving net-zero emissions.
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FUELING THE FUTURE
The goals of transportation research and what it means for Canada?

The quality and quantity of these research projects aggregated and 
presented by The Canadian Transportation Alliance’s Advisory Member 
and U.S. sister affiliate, the Fuels Institute, speak to the strength of the 
transportation sector and the industry-wide commitment to reaching net-
zero carbon emissions. This latest report provides Canadian policymakers 
and business decision-makers with a host of objective data sets to draw 
lessons from. 

The most critical takeaway for the Canadian market: Private-sector and 
government investment is vital. By investing in projects with both long 
and short-term objectives, the road transportation market will achieve 
two aims: satisfying today's immediate carbon reduction needs and 
supporting the bold new vision for the low-carbon transportation of 
tomorrow.

For more information read the full report, found    here. It contains detailed 
analysis of research findings as well as supporting figures and 
tables. 

ABOUT THE CANADIAN TRANSPORTATION ALLIANCE

Founded by a collective of Canadian vehicle and transportation market stakeholders in 2020, 
the Canadian Transportation Alliance (CTA) is a non-partisan, not-for-profit organization that 
aims to deliver objective, fact-based, third-party research to help educate government bodies, 
consumers, and business stakeholders on pathways to achieve a low carbon transportation 
future.

By helping decision-makers compile fact-based, unbiased cross-sector data and research, the 
Canadian Transportation Alliance is able to inform a pragmatic approach that will ensure long-
term, enviro-economic prosperity for domestic transportation sectors, while advancing 
opportunities for growth and long-term job creation. 

Get to know our mandate and membership by visiting us at ctalliance.ca 
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