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KEY POINTS 

• Hydrogen High Pressure Direct Injection 

(HPDI) system is on the road in a demonstration 

truck. This follows two years of modeling and testing 

on unmodified third-party engines in the company’s 

dynamometer test cells. The demo truck, which was 

unveiled at the ACT Expo, generated significant interest 

and the truck is now traveling to customers and OEMs 

to demonstrate the performance and cost benefits of 

using hydrogen in existing internal combustion engines.  

• Hydrogen HPDI delivers a 98% CO2 reduction 

with higher efficiency, power, and torque versus 

a base diesel engine. Without making any hardware 

changes to the base engine, the company’s engineers 

have further calibrated the Hydrogen HPDI system to 

unlock a ~20% improvement in power and torque and 

~10% in efficiency.  

• HPDI offers compelling benefits versus other 

alternative fuel solutions. Westport’s commercially 

available HPDI technology using natural gas delivers 

significant performance benefits versus spark-ignited 

natural gas engines. When running on hydrogen, HPDI, 

better performance was achieved at a lower cost than a 

fuel cell, and a lighter weight and size than batteries. 

• Potential for additional partnerships around 

hydrogen. Westport has HPDI hydrogen 

demonstration projects underway with multiple 

industry stakeholders in addition to the previously 

announced partnerships with Scania, AVL, and TUPY. 

The company expects to be able to announce additional 

partnerships in the future.  

• Growth opportunities in addition to HPDI. The 

company operates in more than 70 countries and is a 

global leader in fuel components and systems for the full 

range of low carbon gaseous fuels. Management 

highlighted India, where natural gas fueled vehicles now 

represent more than 40% of sales, and the company is 

seeing strong demand for its products from three-wheel 

taxis up to heavy-duty trucks.  
 

 KEY STATISTICS 

Price $1.24 

52-Week Range $0.95-6.42 

Avg. Daily Vol. (30 day) 1,240,000 

Shares Out (MM) 171.18 

Market Cap (MM) $212.56 

Enterprise Value ($MM) $144.61 

Revenue TTM (MM) $312.5 

Fiscal Year End December 

Source: YCharts, as of June 6, 2022 

THE COMPANY 

Westport Fuel Systems is a leading provider of  

market-ready transportation solutions that reduce 

emissions and realize fuel cost savings. The company is a 

Tier 1 supplier to, and has partnered with, many of the 

leading automotive and truck OEMs around the globe. 

Westport’s flagship HPDI 2.0 fuel system technology is 

being sold to major OEMs in Europe and China, and the 

company recently announced multiple partnerships and 

unveiled a demonstration truck that uses HPDI with 

hydrogen in existing internal combustion engines. 

Headquartered in Vancouver, Canada, with operations in 

Europe, Asia, North America, and South America, the 

company serves customers in more than 70 countries with 

leading global transportation brands. For more 

information, visit www.wfsinc.com. 
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Scott Baker  
VP, Engineering & General 

Manager 

David M. Johnson was appointed Chief Executive Officer in January 2019 and is a member 

of the Westport Fuel Systems Board of Directors.  

Mr. Johnson is an industry veteran with more than 25 years of experience leading engine 

development for automotive and commercial vehicle industries around the world. Prior 

to his appointment, Mr. Johnson served ten years as President and Chief Executive Officer 

of Achates Power Inc. leading technical, commercial and corporate development to 

establish the organization as a leading developer of opposed-piston engines.  

Mr. Johnson’s distinguished career began in 1990 with Ford Motor Company in Truck 

Powertrain Planning. He subsequently held a variety of roles in engineering, product 

planning, program management, and strategic development with increasing responsibility. 

Since then, Mr. Johnson has served in a variety of roles with leading automotive companies 

including senior roles at Navistar and General Motors. Mr. Johnson combines deep 

technical expertise with a decades-long career in international markets.  

He earned a Master of Business Administration and a Bachelor of Science in mechanical 

engineering from Cornell University. 

 

 

Scott Baker is Vice President, Engineering and General Manager, Vancouver Operations at 

Westport Fuel Systems. 

Mr. Baker joined Westport Fuel Systems in 1998 as Application Engineering Leader and 

has since worked in a variety of roles, including Product Planning, Product Management, 

Chief Engineer, Senior Director Purchasing and Supplier Quality, and Vice President HD 

Business, before assuming his current role in 2019.  Scott’s 20+ years of experience in the 

heavy-duty commercial vehicle industry includes a multi-year secondment to the Cummins 

Westport joint venture (2001-13), during which time he was involved in multiple engine 

development and fuel system development programs with significant commercial, 

technical, customer-facing and supplier-facing responsibilities.  

Mr. Baker holds a Bachelor of Applied Science degree in Mechanical Engineering from the 

University of British Columbia.  
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 EXECUTIVE DISCUSSION

Graham Mattison: David and Scott, can you give a 

brief overview of your background and tenure at 

Westport? 

David Johnson: I joined Westport just three-and-a-half 

years ago but have worked in the automotive sector all 

my life, with Ford, GM, and Navistar, and ran a start-up 

in San Diego for a decade.  

Scott Baker: My current role is that of Vice President 

of our Global Engineering organization. I am a mechanical 

engineer by training and joined in 1998 when Westport 

was still on campus at the University of British Columbia, 

where it originated. 

Through my nearly 24 years with the company, I have 

been in and out of engineering roles and have had a 

variety of other roles, including leadership positions in 

product planning, product management, purchasing, 

supply chain, and supplier quality. 

I returned to engineering in my current role about three 

years ago. Throughout my tenure with the company, I 

have been involved with a series of technologies, with 

roughly half of my career involved in our HPDI 

technology. I also spent half of my tenure in our recently 

expired Cummins-Westport JV, working on spark-

ignited natural gas engines, so I have been involved in 

alternative fuel technologies for the vast majority of my 

career. 

Graham Mattison: David, how did Westport’s HPDI 

technology evolve and how can it be used across the 

transportation sector? 

David Johnson: Westport has been on the HPDI path 

for decades but we brought it to the marketplace 

commercially in 2018  launching it in Europe with our 

lead partner. 

When I joined in January 2019, our HPDI product was 

already in the marketplace. Since then, we have scaled up 

and sold more each year and we are coming to a point 

where we can turn it into a profitable business. 

The technology enables us to run a diesel engine using 

gaseous fuels. It preserves all the benefits and attributes 

of a diesel engine but using cleaner and more affordable 

zero-carbon gaseous fuels. Currently, this means 

renewable natural gas and biomethane, but at this year’s 

ACT Expo in Long Beach, California we introduced the 

potential of using hydrogen as a fuel. 

Graham Mattison: Scott, can you explain the HPDI 

technology, how it works, and how it compares with 

other engines, spark-ignited natural gas or diesel engines? 

Scott Baker: The premise behind HPDI technology is 

that natural gas engines can preserve all of the desirable 

attributes that have made diesel engines the benchmark 

in heavy-duty transportation—high power, torque, 

durability, thermal efficiency, and engine braking for 

mobile applications such as trucks. We have 

commercialized it and are demonstrating it in real-world 

applications.  

There’s nothing inherently wrong with the diesel engine. 

But by changing the fuel, which is what HPDI 

accomplishes, we achieve significant reductions in 

emissions. In addition, by burning lower carbon and 

cleaner fuels, natural gas in particular, we also achieve 

benefits in the cost of operation and ownership. 

Natural gas continues to be a more cost-effective fuel on 

an energy-equivalent basis in most jurisdictions. We 

retain diesel cycle thermodynamics and diesel cycle 

combustion but change the fuel. So, the heart of the 

HPDI fuel system has always been the proprietary fuel 

injector that Westport developed and has 

commercialized.  

It injects two fuels—a small quantity of diesel to initiate 

combustion through compression ignition, as in a diesel 

engine, and a large quantity of high-pressure gas, both 

through the proprietary HPDI fuel injector. The injector 

has the same physical footprint and the same external 

dimensions and geometry as the diesel injector that goes 

into that applicable base engine. 

Working upstream from that, we have other proprietary 

Westport designed components related to fuel storage, 

fuel supply, and fuel pressure regulation, and associated 

control system hardware and electronics. 
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Graham Mattison: David, Westport just unveiled its 

Hydrogen HPDI fuel system. Can you explain why 

Westport is expanding into hydrogen and where the 

company sits in the overall hydrogen value chain? 

David Johnson: The marketplace recognizes the 

benefits of hydrogen and potential as the fuel for the 

future. And that future may not be too far away. 

Hydrogen is a zero-carbon fuel and a great way to 

transport energy for mobile applications, so the question 

becomes how can we best use that zero-carbon 

hydrogen of the future in transportation applications? 

We analyzed the potential of hydrogen using our HPDI 

technology 18-to-24 months ago, concluding that it works 

quite well. We set up our test cell, got an engine in the test 

cell, and ran it using our HPDI equipment; the same 

equipment that we have in production today and since 2018 

in the European market for commercial trucking. 

We have not made any hardware changes on the engine 

side; we simply provide hydrogen to the engine with the 

HPDI system. This unlocked a great performance result, 

with a stable idle and going to full torque at full power, 

demonstrating the efficiency that is the diesel engine’s 

hallmark. We calibrated it further to unlock more power, 

more torque, and more efficiency, getting about a 20% 

improvement in power and torque and about 10% in 

efficiency. 

We are compelled by what it offers the marketplace. In 

early May at the ACT Expo in Long Beach, we unveiled 

our demonstration truck, with hydrogen fuel in our HPDI 

system. We are thrilled to introduce it to industry, 

customers, fleets, and governments around the United 

States and Canada over the next year. We view our 

HDPI solution as perhaps the best way to use hydrogen 

for long-haul heavy-duty trucking. 

Graham Mattison: Scott, can you tell us how the 

hydrogen product differs from existing HPDI 2.0 systems? 

Is there a need to modify the truck or does it add weight? 

What are you learning from the testing and then what are 

you planning in terms of trial activities in the field? 

Scott Baker: Let me go to the 24-months-ago period 

David alluded to. We understood the transportation 

economy needs to decarbonize and recognized the 

accelerating shift to hydrogen. Hence, we wanted to 

work on exploring the best ways to utilize hydrogen in 

heavy-duty transportation applications. It is a lot more 

challenging to decarbonize these applications  

cost-effectively through so-called existing zero-carbon 

technologies such as battery electric vehicles and fuel cell 

electric vehicles. 

Heavy-duty vehicles have a myriad of packaging, 

operating range, durability, and performance demands 

that may be very challenging to cost-effectively address 

with non-combustion technologies. Given our history 

and product range, along with a variety of mechanisms of 

using and consuming gaseous fuels, we wanted to take a 

data-based approach. 

We started with analytical modeling and combustion 

modeling of a variety of different fuel and combustion 

systems, including a couple of different spark-ignition 

applications, which, again, we are well-versed in. It’s part 

of our product line and a significant part of our corporate 

history. 

Then, we turned to HPDI. The results of that modeling 

clearly showed very compelling benefits in both 

performance, efficiency, and emissions. 

Based on the results, we moved into our test labs and our 

engine dynamometer cells. We took an existing 

unmodified HPDI natural gas engine and operated it on 

hydrogen, quickly confirming the compelling efficiency and 

performance benefits we predicted through modeling. 

The fuel mixing and fuel combustion characteristics of 

hydrogen lend themselves nicely to calibrating an engine, 

particularly in a direct-injection compression-ignition 

application such as HPDI. These fundamentals unlocked 

some levers for our engineers to tune the engine for 

higher power and higher efficiency, relative to natural gas 

HPDI and the base diesel engine.  

From a performance-efficiency and emissions-reduction 

perspective, our HPDI with natural gas is already best in 

class. Hydrogen HPDI unlocks yet another series of 

levers to make hydrogen combustion through HPDI that 

much more compelling. 

Numbers gleaned through modeling and subsequent 

measurement data across engine platforms demonstrate 

efficiency improvement of 5-10% versus the base diesel 

engine, which is extremely significant in terms of 

operating costs. 
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We have also demonstrated a 15-20% increase in power 

density, meaning higher capability for peak torque and for 

rated power relative to the base diesel engine, without 

exceeding or violating any of the mechanical limits for the 

base engine. Although this is a pre-production 

demonstration, based on our extensive history with 

developing, validating, and eventually emissions-certifying 

HPDI engines, we are quite confident that what we have 

demonstrated is production-capable and production-

representative. 

We are continuing with our efforts to further develop 

the Hydrogen HPDI Fuel System. Our focus is now on 

the off-engine or chassis-mounted fuel storage and fuel 

supply system, having largely demonstrated that the 

existing HPDI architecture and components are well 

suited for hydrogen operation of the engine portion of 

the fuel system. 

We have been testing on an unmodified engine, as it uses 

the existing components. This is an optimum proof of 

concept that HPDI architecture and our components are 

well suited to hydrogen. 

However, hydrogen is a different fuel, with specific design 

characteristics and regulatory certifications. Hence, some 

product development work will be required, and 

subsequently, validated and certified. That is typical of any 

transition to a new fuel. Globally, there are natural gas 

component certification standards and also hydrogen 

component certifications. Westport is very familiar with 

all of them as we have extensive experience migrating 

natural gas components to hydrogen applications, and 

then validating and certifying them to applicable 

standards. 

We look forward to getting into product development 

with HPDI. At this stage of the game, we have  

pre-product HPDI hydrogen demonstration projects 

underway with multiple industry stakeholders, including 

Scania. Again, to quantify some of these benefits, in 

collaboration with Scania, we have modeled 52.5% 

thermal efficiency with hydrogen relative to Scania’s well-

documented 50% thermal efficiency on its base diesel 

engine. 

The 50% thermal efficiency mark has been a bit of a Holy 

Grail for the internal combustion engine industry for a 

long time now. It is very impressive that Scania achieved 

that with its latest diesel engine. We are beyond excited 

that we were able to take that very impressive baseline 

of 50% and significantly exceed it by modeling 52.5% with 

our HPDI hydrogen. We are now in the process of 

gathering real-world data in a test cell that we are quite 

confident will directionally support that significant 

increase in thermal efficiency. 

Graham Mattison: David, you mentioned that your 

HPDI hydrogen product was on display at the ACT Expo 

in Long Beach. Can you give us some feedback on the 

reaction that you had from the trade show? 

David Johnson: At ACT, we had an opportunity to turn 

some heads and start discussions with the people that 

have only known Westport as Cummins-Westport. 

Now, they see the opportunity with our HPDI system 

and hydrogen. 

It was heartening to have these conversations with the 

industry—with fleets, fuel suppliers, OEMs.  

People around the world are struggling with the path 

forward to get to zero carbon. Our technology was a 

head turner, with people coming to us and circling 

around the floor. They would come back to us and ask 

whether it was really hydrogen in an internal combustion 

engine, wanting to know about the efficiency and the 

delivery timeline. 

They did not expect us to show up with this kind of 

technology because that’s not what people have 

traditionally seen us do. It was a coming-out party for us. 

Graham Mattison: Can you elaborate on how the 

HPDI System compares with some of the other 

alternative fuel technologies out there—battery electric 

or fuel cell vehicles? 

David Johnson: Yes, but let me start by just establishing 

the baseline of HPDI versus other technologies and then 

I’ll come to battery electric and fuel cells.  

I think this isn’t so evident to many people in the industry, 

and certainly in the investing community, but HPDI offers 

the potential to use gaseous fuels with a significant 

performance and efficiency advantage versus spark-

ignited technology. With HPDI, we enable about 30% 

improvement in fuel efficiency, versus a natural gas spark-

ignited engine. This efficiency and performance advantage 
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versus a spark-ignited engine comes with all the torque 

and power of a diesel engine, which really sets us apart 

from the other technology. With hydrogen, we expand 

that potential.  

At the ACT Expo, all sorts of technologies were 

showcased, including battery electric and fuel cell 

vehicles. For a long time, there has been the idea that the 

way forward is battery electric, but I think there is a 

growing consensus that battery electric for long-haul 

trucking is too expensive and too heavy. 

The batteries are massive—15,000-to-20,000 pounds—

as are the costs, which takes away from the utility of that 

vehicle. A long-haul truck can haul 80,000 pounds of 

payload, but if it has 20,000 pounds of battery, it can only 

haul 60,000 pounds of paid cargo.  

With either hydrogen or natural gas HPDI, there is no 

reduction in the load capacity or utility of the vehicle, 

which is the main reason the truck owner bought the 

vehicle. This is the number one advantage. 

With respect to fuel cells, we wrote a paper last year 

showing that we can have the efficiency of a fuel cell with 

Hydrogen HPDI, yet have a dramatically lower cost 

equation. The vehicle’s total cost of ownership comes 

down dramatically by leveraging the existing engine, 

transmission driveline infrastructure, and applying HPDI 

with hydrogen to the engine. Therefore, we feel we are 

in a great competitive position with respect to other 

technologies. 

Graham Mattison: Can you tell us about your existing 

programs with AVL/TUPY and Scania? How does the 

hydrogen fit in with those partnerships and then is there 

potential for additional partners? 

David Johnson: Yes, we are working with AVL—the 

Austrian engineering company that works with the auto 

industry globally, TUPY—a leading casting manufacturer 

headquartered in Brazil and Scania that makes trucks as 

part of the Volkswagen Group. With these teams, we are 

working on projects that demonstrate our technologies 

in various forms.  

Each of our partnerships has a different path. Our work 

with Scania is in our labs, while AVL is in its labs in 

Austria, and then we are working with Cummins in a 

technology exchange so they can better understand our 

technologies. While the areas differ, these companies all 

recognize the opportunity we have demonstrated in our 

labs, and now want to prove it for themselves. 

As we go forward, I expect we will have more 

announcements like these, more projects, because the 

world is struggling with how to decarbonize long-haul 

heavy-duty trucking.  

Graham Mattison: What are the biggest questions 

you’re hearing from investors? What do you think 

investors are missing or overlooking with regard to the 

Westport Fuel System story? 

David Johnson: I think investors are coming to 

understand the fact that the Cummins-Westport JV was 

a chapter in our company’s history, and a successful 

chapter, but now we are focused on HPDI for heavy-duty 

long-haul trucking with the opportunity to go from fossil 

natural gas to biogas to zero-carbon hydrogen with 

HPDI. We have a tremendous future ahead of us. 

We are working to help investors understand that 

Westport Fuel Systems is a global company with a book 

of business that’s $300 million and growing, with 

tremendous potential because of what our technologies 

offer the world. 

As an example, in addition to HPDI, our business in India 

is exciting from the perspective that the market is 

transforming itself from a diesel petrol market to a gaseous 

fuel market. Natural gas products are taking the place of 

diesel in a very important way. We are talking about 

market sales mix of about 40% of natural gas in both 

passenger cars and commercial vehicles going forward. 

On a sales mix basis, this becomes the highest sales mix 

in the world for natural gas vehicles going forward. There 

are important developments in that country and others 

that are in addition to the HPDI growth trajectory 

starting in Europe and then expanding to other markets. 

Graham Mattison: What catalysts should investors be 

looking for throughout 2022 and beyond? 

David Johnson: I think the important things that 

investors are going to see are announcements of results 

and additional projects. The continued growth of HPDI 

with our existing launch partner in Europe will become 

more visible. 
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This is a good trajectory for us. We are still not at the 

volume we need to make the business profitable. 

Nonetheless, that volume is getting closer. 2025 is not so 

far away, and that is a very important year for the 

commercial trucking industry in Europe. New CO2 

standards will come into effect, mandating OEMs to 

reduce their fleet average CO2 by 15% by 2025 to avoid 

financial penalties on each vehicle they sell. 

So as an example, if they don’t improve their CO2 

performance, they would pay €38,000 per truck in 

penalties starting in 2025. HPDI is taking share from both 

spark-ignited natural gas engines and diesel engines. So 

we feel like we are very well positioned. Add hydrogen, 

and we have an exciting trajectory with respect to HPDI.  

Graham Mattison: Scott and David, thank you very 

much.   
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Graham Mattison brings more than 20 years of experience in equity research, investor 

relations, and corporate operations, growth, and development. Graham was the Investor 

Relations Officer for two NASDAQ-listed companies where he led multiple equity raises 

as well as managed an activist investor campaign, M&A and corporate restructuring, and a 

NASDAQ delisting and relisting. 

Previously, he was a Senior Equity Research Analyst, most recently at Lazard Capital 

Markets, covering the industrial and cleantech industries. He began his career in Southeast 

Asia as an Investment Analyst for Daiwa Securities. He was also co-founder of an online 

residential real estate start-up that developed a web-based auction platform.  

Graham received his BA in East Asian Studies with minors in Economics and History from 

Hobart College and his MBA in Finance with honors from the Thunderbird International 

Business School at Arizona State University. He is an Investor Relations Charter (IRC) 

holder from the National Investor Relations Institute. 
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Water Tower Research (“WTR”) is a professional publisher of investment research reports on public companies and, to 

a lesser extent, private firms (“the Companies”). WTR provides investor-focused content and digital distribution strategies 

designed to help companies communicate with investors.  

WTR is not a registered investment adviser or a broker/dealer nor does WTR provide investment banking services. WTR 

operates as an exempt investment adviser under the so called “publishers’ exemption” from the definition of investment 

adviser under Section 202(a)(11) of the Investment Advisers Act of 1940. WTR does not provide investment ratings / 

recommendations or price targets on the companies it reports on. Readers are advised that the research reports are 

published and provided solely for informational purposes and should not be construed as an offer to sell or the solicitation 

of an offer to buy securities or the rendering of investment advice. The information provided in this report should not be 

construed in any manner whatsoever as personalized advice. All users and readers of WTR’s reports are cautioned to 

consult their own independent financial, tax and legal advisors prior to purchasing or selling securities.  

Graham Mattison, who is the writer of this report, covers the ClimateTech & Sustainable Investing and Industrial 

Technology sectors for WTR. Mr. Mattison and members of his household have no personal or business-related 

relationship to the subject company other than providing digital content and any ancillary services WTR may offer. 

Unless otherwise indicated, WTR intends to provide continuing coverage of the covered companies. WTR will notify its 

readers through website postings or other appropriate means if WTR determines to terminate coverage of any of the 

companies covered.  

WTR is being compensated for its research by the company which is the subject of this report. WTR receives no more 

than a maximum of $10,500 per month from a given client and is required to have at least a 6-month commitment. None 

of the earned fees are contingent on, and WTR’s client agreements are not cancellable for the content of its reports. 

WTR does not accept any compensation in the form of warrants or stock options or other equity instruments that could 

increase in value based on positive coverage in its reports.  

WTR or an affiliate may seek to receive compensation for non-research services to covered companies, such as charges 

for presenting at sponsored investor conferences, distributing press releases, advising on investor relations and broader 

corporate communications and public relations strategies as well as performing certain other related services (“Ancillary 

Services”). The companies that WTR covers in our research are not required to purchase or use Ancillary Services that 

WTR or an affiliate might offer to clients.  

The manner of WTR’s research compensation and Ancillary Services to covered companies raise actual and perceived 

conflicts of interest. WTR is committed to manage those conflicts to protect its reputation and the objectivity of 

employees/analysts by adhering to strictly-written compliance guidelines.  

The views and analyses included in our research reports are based on current public information that we consider to be 

reliable, but no representation or warranty, expressed or implied, is made as to their accuracy, completeness, timeliness, 

or correctness. Neither we nor our analysts, directors, officers, employees, representatives, independent contractors, 

agents or affiliate shall be liable for any omissions, errors or inaccuracies, regardless of cause, foreseeability or the lack of 

timeliness of, or any delay or interruptions in the transmission of our reports to content users. This lack of liability extends 

to direct, indirect, incidental, exemplary, compensatory, punitive, special or consequential damages, costs, expenses, legal 

fees, losses, lost income, lost profit or opportunity costs.  

All investment information contained herein should be independently verified by the reader or user of this report. For 

additional information, all readers of this report are encouraged to visit WTR’s website www.watertowerresearch.com. 
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