November 29, 2021
■ Mobility Technology
■ Sustainability
■ Sustainability: Industrial Gas & Equipment

Jeffrey Osborne
646 562 1391
jeffrey.osborne@cowen.com
Marc Bianchi, CFA
646 562 1393
marc.bianchi@cowen.com
Thomas Boyes
646 562 1378
thomas.boyes@cowen.com
Jonathan Hunter, CFA
646 562 1407
jonathan.hunter@cowen.com
James Schumm
646 562 1439
james.schumm@cowen.com
Emily Riccio
646 562 1383
emily.riccio@cowen.com
Jeffrey Rossetti
646 562 1335
jeffrey.rossetti@cowen.com
Shah Imran, CFA
646 562 1322
shah.imran@cowen.com

INDUSTRY UPDATE

COWEN'S ENERGY TRANSITION SERIES
- DISCUSSION WITH NEXT HYDROGEN
SOLUTIONS
THE COWEN INSIGHT

As part of our Energy Transition Series, we hosted Raveel Afzaal, President and CEO, and
Neil Webber, Director, IR of Next Hydrogen Solutions (TSXV:NXH; OTCQB:NXHSF). In this
installment we discuss Next Hydrogen’s electrolyzer technology and hydrogen market
trends. The company is planning for volume commercial sales by 2023.
Company Background
Based in Canada, Next Hydrogen designs and manufacturers water electrolysis equipment
separating hydrogen to be used for fuel cells among other applications. In June 2021,
Next Hydrogen Solutions Inc. and Next Hydrogen Corporation completed a three-cornered
amalgamation and received approval to list on the TSX Venture Exchange. Canada is a
hydrogen solution leader given contributions from Ballard Power (global fuel cell company),
Hydrogenics (acquired by Cummins and Air Liquide) and Stuart Energy (merged with
Hydrogenics). Jim Hinatsu, Ph.D, COO, and Michael Stemp, Ph.D, CTO, led the R&D programs
for Stuart Energy and then at Hydrogenics before co-founding Next Hydrogen in 2008. See
the company's most recent presentation HERE. Note we take no view on the investment
merits in the company; however, find the approach to green hydrogen cost reduction plans
as intriguing.
Solution Focused on Integration of Renewable Energy Resources
Next Hydrogen’s technology has been under development for over 14 years with a goal
of reducing capex given electrolyzers will not be operating at full utilization if connected
to a renewable asset rather than the grid. An electrolyzer connected to an intermittent
renewable energy resource results in utilization well below 100% - typically 25-60% in our
view. As the capacity factor continues to come down, the capex becomes more meaningful
than the opex when assessing the levelized cost of hydrogen (LCOH). The company has
developed a unique cell design architecture which allows for better integration with
renewable energy resources. We note conventional alkaline electrolyzer technologies have
historically been built for predictability and not designed for intermittent renewable energy.
Three Unique Features of Next Hydrogen’s Electrolyzers
A key challenge for alkaline electrolyzers is fluid and gas management forcing low densities.
Next Hydrogen's patented cellular architecture removes fluid-gas flow restrictions which
limit traditional electrolyzer performance by separating fluids and gases on top of the cell
plate, rather than externalized separation, resulting in high current density, better dynamic
response, and scalable design reducing capex for systems. The company’s systems can take
municipal water with reverse osmosis water treatment conducted inside the system.
The company is designing low capex electrolyzers for better integration with renewable
energy resources (i.e. the lowest levelized cost of hydrogen) through three unique features
for its electrolyzers. First, the company increased alkaline density to 1.0 A/cm² from
0.4 A/cm² as density is inversely correlated with materials required to manufacture an
electrolyzer unit. As a result, the company’s design enables ~2.5x higher current density
than peers, leading to 2.5x more hydrogen produced for the same amount of raw materials.
Secondly, the system’s responsiveness was improved to better capture the renewable
energy resources. Thirdly, a design that can be scaled to 100MW is being developed to drive
down costs.
The technology is cell agnostic supported by 38 patents covering multiple alkaline and
polymer electrolyte membrane (PEM) product roll-outs. Next Hydrogen started with
alkaline as it is more mature and commercially available which allowed to company to prove
Please see pages 3 to 8 of this report for important disclosures.
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Validated Electrolyzer Design
The company’s first pilot project to demonstrate the design was with Atomic Energy of
Canada Limited (AECL), Canada’s largest nuclear science and technology laboratory. AECL
validated the design architecture though the CANDU(Canada Deuterium Uranium)market
was determined to be too small. (We note the CANDU is a Canadian pressurized heavywaterreactordesign used to generate electric power.)
On the distribution center market, Next Hydrogen was awarded a testing evaluation
project with Canadian Tire, a retailer which has ~300 fueling stations in Canada. The 0.4MW
project with Canadian Tire ran from 2014-2019 used to test purchased fork lifts which
resulted in an order for two NH-300 systems (both ~1.8MW) for total hydrogen production
capacity of 1.5 metric tons per day. The company’s go-to-market strategy is partnering
with compressor storage companies and sees first adoption through distribution centers
followed by designated captive stations for hydrogen fleets and finally gas stations. Mr.
Afzaal sees room for dedicated hydrogen systems at gas stations as well as the hub and
spoke model (electrolyzer tied to renewable energy farms and then transporting hydrogen
in gaseous form). Next Hydrogen model is intended for the hub and spoke model. On the
mobility side, Next Hydrogen has partnered with Hyundai and Kia and is seeking one more
partner.
Targets for Moving Toward Commercialization
The company is attempting to scale to 9MW from 2MW currently with a target cost of
$400/KW by 2025, down from ~$1,200/KW in terms of system capex. The system cost
includes the full system (electrolyzer stack and balance of plant). Lower cost is targeted
through 1) sale improvements, 2) rationalized parts for balance of plant and electrolyzer
module, 3) economies of scale (moving to 9MW from 2MW). The company is currently
attempting to scale its technology to deliver both systems to Canadian Tire in 2022 and
targeting large volume commercial sales by 2023.
Next Hydrogen Thoughts on Competition from China
Mr. Afzaal noted largely Gen 1 systems in China (which has steel plates and asbestos).
There are also Gen 2 systems (no asbestos and steel plates). With Gen 3 (plastic plates)
coming soon out of China. Next Hydrogen offers Gen 4 (plastic plates with internal gas
liquid separation) which is not offered by any competitors in their view and management
sees a strong opportunity to bring the technology to market in China via partnerships.
Next Hydrogen is getting exposure to the Chinese market through an investment from a
Shandong state owned fund, an area that Ballard is also quite active in. For more on cost
profiles of differing plate technologies see NREL studies HERE and HERE.
Potential PTC Viewed as Significant Tailwind for Achieving Cost Parity
Build Back Better includes a potential production tax credit (PTC) that would pay for the
production of 'clean hydrogen' at a rate determined by a discount likely set against a $3.00/
kg baseline. Next Hydrogen sees the cost of green hydrogen is $8/kg if producing at $1mn
capex and $0.08/kWh electricity compared to cost of diesel at $2/kg. The $3/kg PTC brings
the cost down to $5/kg though the cost of energy is trending down from $0.08/kWh with
many wind and solar PPAs now being done in the $0.02-$0.04/kWh range, thus increasing
the competitiveness of hydrogen.
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its cell design architecture. The company also prefers alkaline as it uses base metals vs
more costly metals such as platinum used in PEM. We note alkaline is being used at the
NEOM facility in Saudi Arabia leveraging thyssenkrupp technology. Management views
solid state as a promising technology and has spoken with some anion exchange membrane
(AEM)companies regarding deploying AEM cells in its system. The issue with AEM now is
low stabilization with a few more years required for the technology to become mature.
Management also acknowledged a great deal of work is being done in the solid oxide
market for electrolyzers, which Bloom is entering.
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Rating
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BLDP
PLUG
FCEL
APD
GTLS

Market Perform
Outperform
Market Perform
Outperform
Outperform

$15.33
$41.62
$8.92
$291.35
$177.67

$15.00
$44.00
$7.00
$370.00
$188.00

BE
NKLA
AI FP
LIN

Market Perform
Outperform
Outperform
Market Perform

$27.42
$10.23
€147.36
$320.74

$29.00
$25.00
€195.00
$330.00

*As of 11/29/2021

VALUATION METHODOLOGY AND RISKS
Valuation Methodology
Industrial Gas & Equipment:
We derive a year end price target using a discounted cash flow model with the discount
rate equal to the weighted average cost of capital (WACC). We derive our WACCs from our
estimates of the risk free rate, market risk premium, the company’s unlevered beta, the cost
of incremental borrowing, and market values of debt and equity. Our terminal value assumes
growth equivalent to the risk free rate.
We make investment recommendations on certain early stage, pre-revenue companies
based upon an assessment of their business model, technology, probability of market
success, and the potential market opportunity, balanced by an assessment of applicable
risks. Such companies may not be assigned a price target.
Mobility Technology:
Our primary inputs to valuation are earnings and earnings growth (P/E and PEG) for the
next two years. In cases where GAAP net income includes large, non-cash items (e.g., SBC
or intangible amortization), we may use non-GAAP EPS. For companies with an emerging
business model, we may use future-year earnings discounted back. As a cross check to an
earnings multiple, we may also use a DCF analysis. For situations where earnings are not
visible within our forecast horizon, we may use asset values (P/Book, P/TBV).
We make investment recommendations on certain early stage, pre-revenue companies
based upon an assessment of their business model, technology, probability of market
success, and the potential market opportunity, balanced by an assessment of applicable
risks. Such companies may not be assigned a price target.
Sustainability:
Our primary inputs to valuation are earnings and earnings growth (P/E and PEG) for the
next two years. In cases where GAAP net income includes large, non-cash items (e.g., SBC
or intangible amortization), we may use non-GAAP EPS. For companies with an emerging
business model, we may use future-year earnings discounted back. As a cross check to an
earnings multiple, we may also use a DCF analysis. For situations where earnings are not
visible within our forecast horizon, we may use asset values (P/Book, P/TBV).
We make investment recommendations on certain early stage, pre-revenue companies
based upon an assessment of their business model, technology, probability of market
success, and the potential market opportunity, balanced by an assessment of applicable
risks. Such companies may not be assigned a price target.
Investment Risks
Industrial Gas & Equipment:
Industrial Gases are globally diversified businesses with end markets across Chemicals &
Refining, Metals, Manufacturing, Healthcare and Electronics. A large portion of the business
is supported by long term contract with pass through of volatile energy costs, however
changes in broader economic activity and these specific end markets could impact the
transactional business and expectations for future capital deployment and growth. The
Chemicals & Refining and Metals end markets could face longer term risk from a migration
away from carbon emitting fuels, materials and products. Industrial gases are viewed as
enablers of Energy Transition, particularly through green hydrogen and carbon capture
COWEN.COM
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Mobility Technology:
Demand for Mobility Technology is largely a function of global automotive and truck
production. A slowdown in sales would lead to lower demand by OEMs for content from
suppliers. The pace of adoption for connected vehicle, autonomous systems, vehicle
electrification, and safety may be strongly influenced by government regulations, subsidies,
and mandates. Share prices and financial results may be sensitive to policy changes and
outcomes may be difficult to predict, due to the political nature of the process.
Sustainability:
Demand for Sustainable Technology may be strongly influenced by government regulations,
subsidies, and mandates as well as the overall health of the global macro economy. Share
prices and financial results may be sensitive to policy changes and outcomes may be difficult
to predict, due to the political nature of the process.
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where near term growth in some cases is dependent on government support, and could
become uncertain.
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for an issuer's stock represents the value that the analyst reasonably expects the stock to reach over a performance period of twelve months. Any price targets in equity securities
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Cowen and Company, LLC. New York 646 562 1010 Boston 617 946 3700 San Francisco 415 646 7200 Chicago 312 577 2240 Cleveland 440 331 3531 Atlanta 866 544 7009
Stamford 646 616 3000 Washington, D.C. 202 868 5300 London (affiliate) 44 207 071 7500
COWEN AND COMPANY EQUITY RESEARCH RATING DEFINITIONS
Outperform (1): The stock is expected to achieve a total positive return of at least 15% over the next 12 months
Market Perform (2): The stock is expected to have a total return that falls between the parameters of an Outperform and Underperform over the next 12 months
Underperform (3): Stock is expected to achieve a total negative return of at least 10% over the next 12 months
Assumption: The expected total return calculation includes anticipated dividend yield

Cowen and Company Equity Research Rating Distribution
Distribution of Ratings/Investment Banking Services (IB) as of 09/30/21
Rating

Count

Ratings Distribution

Count

IB Services/Past 12 Months

Buy (a)

661

71.93%

205

31.01%

Hold (b)

249

27.09%

29

11.65%

9

0.98%

0

0.00%

Sell (c)

(a) Corresponds to "Outperform" rated stocks as defined in Cowen and Company, LLC's equity research rating definitions. (b) Corresponds to "Market Perform" as defined in Cowen
and Company, LLC's equity research ratings definitions. (c) Corresponds to "Underperform" as defined in Cowen and Company, LLC's equity research ratings definitions. Cowen and
Company Equity Research Rating Distribution Table does not include any company for which the equity research rating is currently suspended or any debt security followed by Cowen
Credit Research and Trading.
Note: "Buy", "Hold" and "Sell" are not terms that Cowen and Company, LLC uses in its ratings system and should not be construed as investment options. Rather, these ratings terms
are used illustratively to comply with FINRA regulation.
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