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o Trillions Or Billions In Renewable Energy – Vehicles Decide?

o A Carbon Neutral transportation network could require significant capital

spending for a new renewable energy production and distribution systems.

o Some renewables (e.g. Solar and Wind energy) are variable daytime

resources not available during peak energy demand. Hydrogen, Methanol,

and Ammonia from electrolysis (eFuels) can be utilized to store this energy.

o A vehicle’s efficient use of that energy will determine the required energy

production and supporting infrastructure costs.

o BEV Energy Efficiency Is Unchallenged

o Battery Electric Vehicle’s (BEV’s) are ~3-10x more efficient in the use of

energy across nearly all vehicle segments. (page 5, 6)

o Real world conditions (i.e. AC, weight, aerodynamics, temperature of the

battery, high speeds, etc.) limit BEV efficiency in different regions.

o Vehicle batteries can lose up to ~30% of their storage capacity by ~100k-

150k miles. The cost to replace a semi-truck battery may be ~$100k. Long-

haul truckers can average more than 100k miles a year.

Future of Vehicle Transportation – Part 2

W|EPC Key Takeaways

o Hydrogen Fueling Networks: Risks & Potential Legislation

o U.S. Hydrogen fueling station spacing is currently determined by NFPA-2

(Flammability), which has a narrow scope relative to international standards.

o Lessons From Canada: Under relatively similar dynamics, safety issues

(Sunrise Petroleum, etc.) led Canada to materially shift propane fueling

regulations, largely at the expense of early adopters. We see similar

regulatory uncertainty as a potential risk for H2 fueling infrastructure.

o Canadian Propane Comp: Applying Canada’s revised Propane Fueling

regulations to existing US fueling infrastructure highlights the potential

hurdles in play: a 1.0psi pressure wave from 250kg of H2 storage could

cause damage over a ~50kft2 area, roughly 2x footprint of the avg. US gas

station (~28kft2) – bringing an assessment of the surrounding environment

into play (buildings, schools, homes, etc).

o However, we note the rate and (potentially) limiting impact of H2 dispersion

is still in debate. (page 11, 12)
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W|EPC Rankings – Fuels vs Fuel Cells From Current Available Tech & Pricing 

Part 2 Of Our Hydrogen Transportation Series Is Focused On Energy Efficiency And Safety.

Source: Company & Regulatory Filings, W|EPC Analysis 
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1) Assumes from Natural Gas
2) Assumes from USA electric grid
3) Assumes Blended with Diesel
4) Tank-to-wheel
5) Well-to-wheel Score rankings: 5=Best & 1=Worst 

TTW4 WTW5 Feedstock Gas Station 
Vehicle 

Production

Methanol FC 1 4 3 4 4 4 4 4 2 3.6

Diesel 5 2 4 1 2 5 5 5 3.6

Biofuels (FAME) 3 4 1 5 4 5 3 2 4 3.5

BEV 2 2 5 3 5 2 4 2 4 3.4

CNG Hybrid 1 5 2 2 3 5 5 2 3 3.4

Hydrogen FC 1 3 3 2 5 2 3 1 3 2.8

Ethanol FC 2 1 3 2 5 4 4 1 2.8

Ammonia FC 1 2 2 1 3 3 4 3 1 2.4

Average 

Score

Implementation Cost

Safety
Energy 

Efficiency

Vehicle 

Range
Power System

Emissions 
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Production Efficiency – Grid To Tank

Future of Vehicle Transportation – Part 2

Overview

• Industry Focus: Compressed hydrogen is seen as the way to store

excess renewable energy and power vehicles.

• Why Does That Matter: Hydrogen loses 70-85% of it’s energy from

upstream through the wheels, like an Internal Combustion Engine

running on Diesel.

• What’s The Impact: Electric vehicles are efficient because they

provide efficient use of energy and are commercially available.

• Key Thoughts & Takeaways: Energy loss will be a concern for

renewable power until large scale applications are more thoroughly

developed..

Energy Loss To Vehicles

Small Vehicle BEVs Are ~10x More Efficient Than eFuels And Hydrogen Using Power From The Grid.

Source: Company & Regulatory Filings, W|EPC Analysis 

H2 Compression 
/ Liquefaction

eFuel 
Production

Electricity Generation 
(Renewables)

Centralized 
Electrolysis 1

Grid Transmission

Transportation Transportation

~50% Energy 
Loss

~55% Energy 
Loss

~5% Energy Loss

1) Electrolysis on site at the gas station could save up to 10-20% energy loss
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Volkswagen Passat (Diesel) ²

Tesla Model S (BEV)  ¹

Nissan Leaf (BEV) ¹

Chevy Bolt (BEV) ¹

Toyota Mirai (Hydrogen) ¹

Hyundai Nexo (Hydrogen) ¹

Roland Gumpert Nathalie (Methanol FC) ²

Chevy Impala Bi-Fuel (CNG) ¹20
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Vehicle Efficiency vs Energy Storage – Small Vehicles

BEVs Are 5x More Fuel Efficient Than Diesel In Small Vehicle Applications. 

Source: Company & Regulatory Filings, W|EPC Analysis 

Future of Vehicle Transportation – Part 2

1) Vehicle Manufacturer Information
2) 3rd Party Information 
3) W|EPC Estimate

Hybrid Alternative Fuels

Battery Electric Vehicles
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1) Vehicle Manufacturer Information
2) 3rd Party Information 
3) W|EPC Estimate
4) Production and related range data may be in question  

Chevy Silverado 1500 (Diesel) ¹

Tesla Cyber Truck (BEV) ²

Bollinger B2 (BEV) ¹

Workhorse (BEV) ¹

Rivian (BEV)  ²

Chanje (BEV) ²

Nikola Badger (Hydrogen) ¹4

Daimler eM2 (BEV) ¹

Nissan e-Biofuel  (Ethanol FC) ¹
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Vehicle Efficiency vs Energy Storage – Mid-Sized and Truck

BEVs Dominate The Mid-Sized Space But Energy Dense Fuels Have An Opportunity To Grow.

Source: Company & Regulatory Filings, W|EPC Analysis 
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Hybrid Alternative Fuels

Battery Electric Vehicles
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Standard Class 8 Truck (Diesel) ³

Tesla Semi (BEV) ¹

Kenworth / Toyota Class 8 (Hydrogen) ²

Nikola Two (Hydrogen) ¹

Volvo VNR (BEV) ²

Daimler eCascadia (BEV) ²

BYD (BEV) ²

Hyundai Xcient (Hydrogen) ²

Standard CNG Semi Truck (CNG) ³

Hyliion Hypertruck ERX (CNG Hybrid) ¹
e1 M-Series HD Class 8 Truck 

(Methanol Reforming to H2) ¹

FAW J6P MD Series (Methanol 

Reforming to H2)¹
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Vehicle Efficiency vs Power – Semi Trucks

BEVs Are Only 3x More Efficient Than Diesel In Larger Applications.

Source: Company & Regulatory Filings, W|EPC Analysis 

Future of Vehicle Transportation – Part 2

1) Vehicle Manufacturer Information
2) 3rd Party Information 
3) W|EPC Estimate

Hybrid Alternative Fuels

Battery Electric Vehicles
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OSHA Ratings

Future of Vehicle Transportation – Part 2

Overview

• The Bottleneck: Gas station will need to accommodate new fuels that

are passenger friendly and easy to handle.

• Why Does That Matter: OSHA identified hazardous products will

become uneconomical in public spaces due to increased costs.

• What’s The Impact: Ammonia’s health concerns and CNG/Hydrogen’s

flammability issues create roadblocks to public implementation.

• Key Thoughts & Takeaways: Biofuels and Methanol are liquids and

have a better safety rating that will reduce cost at the pump by using

existing infrastructure.

OSHA Material Safety Data Sheet Scores

Hydrogen, CNG, and Ammonia Are All A Vapor And Pose The Highest Public Risk. 

Source: Company & Regulatory Filings, OSHA, W|EPC Analysis 

High Public Safety Risk 
(4=Worst & 0=Best)

Products Health Hazard Fire Hazard Reactivity

Diesel 1 2 0

Biofuels (FAME) 0 2 0

BEV 1 1 1

Hydrogen 0 4 0

Ammonia 3 1 0

Ethanol 2 3 0

Methanol 1 3 0

CNG 2 4 0
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Fuel Analysis From Baker Risk

Future of Vehicle Transportation – Part 2

Hydrogen Has ~5x The Potential Force/Risk Relative To Other Fuels. 

Size of Explosion

Speed of ExplosionLarger Circles = More Energy Per Kg

Source: Baker Risk

1) Conditions for these fuels include: Methanol – 70F, 15psi, Ethanol – 70F, 15psi, Biodiesel – 70F, 15psi, Diesel – 70F, 15psi, Hydrogen – 70F, 250bar, Ammonia – 70F, 20psi,  CNG – 70F, 250bar, LNG - -300F, 75psi 
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NFPA Spacing Considerations

Future of Vehicle Transportation – Part 2

Overview

• What is NFPA: National Fire Protection Association is an international

nonprofit organization devoted to eliminating death, injury, property

and economic loss due to fire, electrical and related hazards.

• Why Does That Matter: CA’s Hydrogen stations utilize the NFPA-2

guidelines to determine spacing and risks to public for fuel storage.

• What’s The Impact: This spacing guideline does not consider the

explosive potential of fuels, which in Hydrogen’s case, is much larger

than it’s NFPA spacing.

• Key Thoughts & Takeaways: For Hydrogen, CNG, LNG, and

Ammonia, spacing away from adjacent properties and public spaces

will have to be considered to limit risk of vapor clouds and explosions.

Hydrogen NFPA Spacing Guidelines 

Ignition Sources Only Have A 50ft Spacing In NFPA. 

Source: Company & Regulatory Filings, OSHA, W|EPC Analysis 
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Ignition Contours From Baker Risk

Future of Vehicle Transportation – Part 2

Overview

• What Are Ignition Contours: These contours show how far potential

ignition sources may be from the Hydrogen storage source.

• How Are Contours Formed: Contours change based on surrounding

buildings, wind/weather, and product type.

• What’s The Impact: Higher risks of the ignition of Hydrogen happens

within the first 250 ft (Blue) of the storage and extends to ~750 ft

(Red).

• Key Thoughts & Takeaways: NFPA codes have a 50ft setback to

ignition sources and a ~25ft setback for parked vehicles, which cause

ignition on start-up.

Risk Contours Of A Hydrogen Fueling Station

Hydrogen’s Ignition Source Can Extend 10x To 30x Beyond NFPA Spacing Guidelines. 

Source: Company & Regulatory Filings, OSHA, W|EPC Analysis 
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Comp - The Sunrise Propane Station 

Future of Vehicle Transportation – Part 2

Overview

• Our Focus: Hydrogen fueling infrastructure is being built at a fast rate

using the NFPA spacing guidelines.

• Comparable Situation: In 2008 the Sunrise Propane station in

Toronto Canada exploded resulting in fatalities, $5.3 million in fines,

and a $23 million class action lawsuit by nearby residents.

• The Result: The incident caused Canada to implement their Risk and

Safety Management Plan that analyzes a 1psi explosive damage radius

of Propane gas stations. Many Propane stations couldn’t comply with

revised spacing requirements and were forced to shut down operations.

• Key Thoughts & Takeaways: An average gas station’s property size

is ~28,000ft2 (~180ft x 160ft). A 1psi pressure wave from an ignition

of 250kg of Hydrogen could be ~50,000ft2.

Hydrogen NFPA Radius (Property: 18,000 ft2)

The 1psi Explosive Radius Of Hydrogen Can Be 2x The Size Of A Standard Gas Station. 

Source: Company & Regulatory Filings, Sandia National Lab, W|EPC Analysis 
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Fuel Cell Companies & Applications

The Hydrogen Fuel Cell Market Is Consolidating And Experiencing A Large Shift In Capabilities.

Source: Company & Regulatory Filings, W|EPC Analysis 

Future of Vehicle Transportation – Part 2
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Ballard (BLDP - Outperform) a  a a a  a a a a a a
NEL (NEL) a a  a a a  a a a a a a a
Cummins (CMI) a  a a  a a a a
Plug Power (PLUG - Outperform) a  a a a  a a a
Bloom Energy (BE) a  a  a a
ITM Power (ITM) a  a a  a a a a a
Element 1 (Private) a  a a a  a a a a a
Blue World (Private) a  a  a a a a
Palcan (Private) a  a  a a
Quantum (QTWW) a  a  a
Areva H2Gen (GTT) a  a  a a a a

  Fuel Cell Type Fuel Cell Size Industries' Targeted
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Hydrogen And Hydrogen Carriers Use In Vehicles

Of The 4 Typical Pathways For Fuel Cells, Low Temperature Fuel Cells Will Be Used In 3:4  Applications. 

Source: Company & Regulatory Filings, Methanol Institute, W|EPC Analysis 

Hydrogen

Future of Vehicle Transportation – Part 2

Gas Station Storage
Direct High 

Temperature Fuel Cell

MethanolHydrogen

Gas Station Storage 
of Methanol

Hydrogen Fuel Cell 
Vehicle

Gas Station Storage 
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Methanol Reforming  
to H2 in Vehicle
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Compressed H2

Hydrogen Gas Station Storage
Hydrogen Fuel Cell 
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to H2 at Pump
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Path 1: Traditional Hydrogen Fuel Cell

Path 2: Direct Fuel Cell Applications

Path 3: Methanol Conversion To Hydrogen At Pump

Path 4: Methanol Conversion To Hydrogen In the Vehicle



18Webber Research & Advisory: Energy & Utility Infrastructure • LNG • Renewables • EPC Risks

Ammonia / Urea
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Blue 
Hydrogen
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Vehicle 
Transportation
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Production
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Ammonia And Methanol Support A Hydrogen Economy After Conversion. 

H2

Future of Vehicle Transportation – Part 2

Upstream, Midstream And Downstream Markets Of Hydrogen



19Webber Research & Advisory: Energy & Utility Infrastructure • LNG • Renewables • EPC Risks

Contact Information

Future of Vehicle Transportation – Part 2

Jason Smith Tim Biggins
Direct of Project Execution - EPC Services Operational Partner
jason.smith@epcrisks.com tim@nephronresearch.com
W: (832) 600-3693 W: (646) 876-0109

Michael Webber, CFA Greg Wasikowski, CFA
Managing Partner – Energy Infrastructure Associate Partner – Energy Infrastructure

michael.webber@webberresearch.com greg.wasikowski@webberresearch.com
W: (646) 993-0693 W: (646) 993-0694

Chris Tsung, CFA Walter Lobo
Associate – Energy Infrastructure Institutional Sales
chris.tsung@webberresearch.com walter.lobo@webberreasearch.com
W: (646) 998-8290 W: (646) 767-6425

Eric Smith Robert Meaney
Managing Partner – EPC Risks Managing Director - EPC Services

eric.smith@epcrisks.com robert.meaney@epcrisks.com
W: (346) 337-7788 W: (832) 368-8456

mailto:jason.smith@epcrisks.com
mailto:tim@nephronresearch.com
mailto:michael.webber@webberresearch.com
mailto:greg.wasikowski@webberresearch.com
mailto:greg.wasikowski@webberresearch.com
mailto:walter.lobo@webberreasearch.com
mailto:eric.smith@epcrisks.com
mailto:jason.smith@epcrisks.com


20Webber Research & Advisory: Energy & Utility Infrastructure • LNG • Renewables • EPC Risks

Certification. The views expressed herein reflect the personal views of the research analyst(s) on the subject securities or issuers referred to. No part of any Webber Research & Advisory LLC (“Webber”) research analyst’s compensation is or will
be directly or indirectly related to the specific recommendations or views expressed.

This publication has been reviewed by Webber in order to verify compliance with Webber’s internal policies on timeliness, against insider trading, disclosures regarding ratings systems, conflicts, and disciplinary matters.

No Advice or Solicitation. Webber is an independent research provider and is not a member of the FINRA or the SIPC and is not a registered broker-dealer or investment adviser. The reader acknowledges the following: (1) you are capable of
making your own investment decisions and are not doing so in reliance of the content provided in this document; (2) neither Webber or any individual author of this material is recommending or selling any securities to you; and (3) the content
contained herein has not been tailored to any person’s specific investment objectives and is not intended or provided as investment advice.

The information contained herein is not intended to be an inducement, invitation or commitment to purchase, provide or sell any securities, or to provide any recommendations on which individuals should rely for financial, securities, investment
or other advice or to make any decision. Information herein is for informational purposes only and should not be construed by a potential subscriber as a solicitation to effect or attempt to effect transactions in securities, or the rendering of
personalized investment advice for compensation. Webber will not render specific investment advice to any individual or company and the content contained herein has not been tailored to the individual financial circumstances or objectives of
any recipient. The securities and issuers discussed herein may not be suitable for the reader

Webber recommends that readers independently evaluate each issuer, security or instrument discussed herein and consult any independent advisors they believe necessary prior to making any investment decisions. Investment decisions should
be made as part of an overall portfolio strategy and you should consult with professional financial, legal and tax advisors prior to making any investment decision.

For Informational Purposes Only. This publication is provided for information purposes only, is not comprehensive and has not been prepared for any other purpose. All information contained herein is provided "as is" for use at your own risk. The
views and information in this publication are those of the author(s) and are subject to change without notice. Webber has no obligation and assumes no responsibility to update its opinions or information in this publication. The information
contained in this publication whether charts, articles, or any other statement or statements regarding market, stocks or other financial information has been obtained from sources that Webber believes to be reliable, however Webber does not
represent, warrant or guarantee that it is accurate, complete or timely. Nothing herein should be interpreted to state or imply that past results are an indication of future performance.

Rating System. Webber uses an absolute rating system which rates the stocks of issuers as Buy, Sell, or Hold (see definitions below) backed by a 12 Month price target. Each analyst has a single price target on the stocks that they cover. The
price target represents that analyst's expectation of where the stock will trade in the next 12 months. Upside/downside scenarios, where provided, represent identified potential upside/potential downside to each analyst's price target over the
same 12-month period. Buy - Current stock price generally represents upside to our 12-month price target of 20%+. Sell - Current stock price generally represents downside to our 12-month price target of 20%+. Hold - Current stock generally
represents limited opportunities on both the long and short side over 12-month period.

The entire contents of this publication should be carefully read, including the definitions of all ratings. No inferences of its contents should be drawn from the ratings alone.1

EPC Risks is a contributing data and analytics provider to Webber Research & Advisory.

From time to time Webber and/or its employees act as consultants for companies within its covered sectors. The materials provided by Webber Research include investment research from an individual that is also a registered representative of
an unaffiliated broker-dealer. To mitigate any potential conflicts of interest, the individual adheres to the policies and protocols of both Webber and the broker-dealer as well as applicable restrictions published and provided by the company

Disclaimer Regarding Forward Looking Statements. The information herein may include forward looking statements which are based on our current opinions, expectations and projections. All ratings and price targets are subject to the realization
of the assumptions on which analyst(s) based their views. The assumptions are subject to significant uncertainties and contingencies which may change materially in response to small changes in one or more of the assumptions. No
representation or warranty is made as to the reasonableness of the assumptions that contributed to the rating or target price or as to any other financial information contained herein. Webber undertakes no obligation to update or revise any
forward looking statements. Actual results could differ materially from those anticipated in any forward looking statements. Nothing herein should be interpreted to state or imply that past results or events are an indication of future
performance.

IRS Circular 230 Prepared Materials Disclaimer. Webber does not provide tax advice and nothing contained herein should be construed to be tax advice. Please be advised that any discussion of U.S. tax matters contained herein (including any
attachments) (i) is not intended or written to be used, and cannot be used, by you for the purpose of avoiding U.S. tax-related obligations or penalties; and (ii) was written to support the promotion or marketing of the transactions or other
matters addressed herein. Accordingly, you should seek advice based on your particular circumstances from an independent tax advisor.

No Warranties. Webber disclaims to the fullest extent permitted by law any warranties and representations of any kind, whether express or implied, including, without limitation, warranties of merchantability or fitness, for any purpose and
accuracy or for any other warranty which may otherwise be applicable or created by operation of law, custom, trade usage or course of dealings. Webber makes no representation that (i) the content will meet your requirements, (ii) the content
will be uninterrupted, timely, secure, or error free, or (iii) the information that may be obtained from the use of the content (including any information and materials herein) will be compliant, correct, complete, accurate or reliable. THERE ARE
NO WARRANTIES EXPRESSED OR IMPLIED, AS TO ACCURACY, COMPLETENESS, OR RESULTS OBTAINED FROM ANY INFORMATION.

Disclaimer of Liability. We shall not accept any liability with respect to the accuracy or completeness of any information herein, or omitted to be included herein, or any information provided, or omitted to be provided, by any third party. We shall
not be liable for any errors or inaccuracies, regardless of cause, or the lack of timeliness, or for any delay, error or interruption in the transmission thereof to the user. TO THE FULLEST EXTENT PERMITTED BY LAW IN YOUR JURISDICTION, IN
NO EVENT SHALL WEBBER BE LIABLE FOR ANY DIRECT, INDIRECT, CONSEQUENTIAL PUNITIVE, SPECIAL OR INCIDENTAL OR OTHER DAMAGES ARISING OUT OF THE CONTENT.

Reproduction and Distribution Strictly Prohibited. © Copyright Webber Research & Advisory LLC. No part of this publication or its contents may be downloaded, stored in a retrieval system, further transmitted, or otherwise reproduced or
redistributed in any manner without the prior written permission of Webber. The contents herein are directed at, and produced for the exclusive use of Webber clients and intended recipients. No license is granted to Webber clients and/ or the
intended recipient Webber will not treat unauthorized recipients of this publication as its clients.

Important Disclosures, Disclaimers and Limitations of Liability

Future of Vehicle Transportation – Part 2


