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Five years ago, the American Energy Society noticed a new trend in its 
data. Hydrogen was becoming a topic of interest throughout the entire  
energy sector. This development signaled that the field was poised for 
another growth phase. In anticipation, we began the deliberate process 
of identifying influential hydrogen experts making an impact. Now, our 
directory of “hydrogen subject matter experts (SMEs) to watch” is complete.

Before we get to the SMEs, it’s important to note that the energy sector doesn’t seem to 

have a clear understanding of the benefits, uses, and limits of hydrogen. Information is 

confusing, contradictory, and often incomplete. So, we’ll review a few basic principles.

WHAT IS HYDROGEN

The most abundant element in the universe, hydrogen is also the simplest, with just 

one proton and one electron. On Earth it does not exist naturally by itself; it always 

combines with other elements. For example, water is made up of hydrogen combined 

with oxygen.  

HYDROGEN AND ENERGY

Hydrogen combined with carbon is a highly effective source of energy in the form of 

petroleum, natural gas, or coal. Unfortunately, burning these hydrocarbons generates 

emissions that contribute to climate change. Hydrogen can be separated from 

other molecules, such as water, to become a clean source of energy. These cleaner 

alternatives are still in the early stages of development, generating the buzz we saw in 

our data.

WHY NOW?

There is a joke told about nuclear fusion that once applied to hydrogen:

 It’s just 20 years away and always will be.

The energy sector has been talking about the promises and perils of hydrogen for 

decades, and now it appears that some of the hope and hype is becoming a reality. Our 

longitudinal and randomized methodology allowed us to follow the organic evolution 

of the field as RD&D efforts have morphed, split, intersected, and evolved. We’ve found 

that some applications of hydrogen are exceedingly effective.
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WHO’S WHO

The purpose of our SME directory is to recognize individuals who are making unique 

contributions that advance the field of hydrogen, very broadly conceived. Scientists 

and engineers comprise a vast majority of the watchlist. But we also note influential 

policymakers, investors, lawyers, and consultants. Although half of the experts in the 

directory are from or based in the United States, hydrogen is experiencing a global 

renaissance. The watchlist does not rank or evaluate experts or their contributions.

A FEW “SO WHAT’S”

We hope this watchlist of more than 2,000 SMEs will be used as a resource to facilitate 

community building, stakeholder engagement, and cross-sector communication.  

We avoided taking a position on hydrogen. However, during our research we noticed  

a few interesting trends:

  Show me the money. Most of the experts in the directory are focused on a single 

question: Can a hydrogen economy be economical? 

  Fuel cell redux. In both 2018 and in 2022, “fuel cells” was the dominant hydrogen 

subtopic.

  The new kid on the block. In 2022, the hottest subtopic is “hydrogen-as-an-

industrial-fuel.”

  Hype is hype. Hydrogen has more than its share of biased boosters who deny that 

in some cases hydrogen has notable risks and disadvantages. These boosters were 

excluded from the directory.

Countries that are starting to increase 
funding for hydrogen RD&D, in billions USD.
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HISTORICAL CONTEXT

On September 11, 2001, Al Qaeda terrorists from oil-producing regions in the Middle 

East staged three coordinated surprise attacks on symbolic targets in the United States, 

intending to undermine the American way of life. The Bush Administration responded 

to these attacks with a vow to achieve energy independence, then-Senator Barack 

Obama endorsed the objective, and the public embraced it.

As a result, interest in hydrogen surged. Many energy experts believed that renewables 

and batteries would remain prohibitively expensive. They also agreed that natural gas 

and oil supplies were in decline, and that there was plenty of time to combat global 

warming. Many nations (especially Australia, China, and the US) invested hundreds of 

billions of dollars to support the development of alternative energy, like carbon capture 

technologies that produced hydrogen from coal to generate power.

However, hydrogen struggled because many of these assumptions proved wrong: 

prices for renewables and batteries went down and the unprecedented shale revolution 

revitalized fossil fuels.

“Our goal is to promote 
energy independence ... 
in ways that generations 
before us could not  
have imagined.”

— PRESIDENT GEORGE W. BUSH,  
JULY 13, 2003 (TIME MAGAZINE)

“Now is the time ...  
for us to get 
started down the 
path of energy 
independence.”

— BARACK OBAMA,  
SEPTEMBER 20, 2006

On December 19, 2007, in response to his “Twenty in Ten” 
challenge to “reduce gasoline consumption by 20% in  
10 years,” President Bush signs the Energy Independence 
Act (HR-6) into law. Photo: Joyce N. Bohosian, White 
House Photo Office

In 2004, California Governor Arnold Schwarzenegger 
proposed an (overly) ambitious Hydrogen Highway 
Network with an elaborate system of hydrogen 
storage and refueling stations. The Governor,  
shown here, pilots a special hydrogen-fueled  
Hummer H2H built by GM. Photo: Dan MacMedan, 
General Motors

Photo credits (left to right):

National Archives and 
Records Administration, G.W. 
Bush White House Collection

National Archives and 
Records Administration, 
Obama White House 
Collection
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A FEW FACTS ABOUT HYDROGEN  

  Hydrogen is a colorless, odorless, and tasteless gas, and it is extremely flammable 

when mixed even in small amounts with ordinary air.

  The world’s largest hydrogen supply pipeline network is located in the Gulf Coast; 

more than 90 percent of the total dedicated hydrogen pipelines in the US are in 

Texas and Louisiana.

  The fossil fuel industry uses hydrogen for methanol production, ammonia 

production, and oil refining; hydrogen has other modest applications, such as 

making products like fertilizer, cooking oils, clothing, and medicine.

  NASA uses hydrogen as rocket fuel, but it is not currently available to consumers as 

a direct fuel.

  Hydrogen is unsuitable for use in home heating, and likely to remain so, despite the 

claims of a few boosters, lobbyists and industry groups. Indeed, 32 independent 

studies have determined that hydrogen is neither economical nor effective as a 

decarbonization solution for heating compared to heat pumps, solar thermal or 

district heating.

  The concept of the fuel cell was first demonstrated by Humphrey Davy in 1801, but 

the invention of the first working fuel cell is credited to William Grove (1839); the 

Cold War Space Race drove further development of hydrogen fuel cell technologies.

DID YOU KNOW?
The sun is essentially a giant 

ball of hydrogen gas undergoing 
fusion into helium gas.  
This process causes the  

sun to produce vast  
amounts of energy.

ACKNOWLEDGEMENTS
The Stanford Hydrogen Initiative 

Deanna Zhang, etechmonkey.com

Women in Green Hydrogen

Energy Futures Initiative

Columbia University SIPA 

“Hydrogen” by IEA

Orrick Herrington & Sutcliffe LLP 

Tim Lieuwen, Executive Director of the Strategic  
Energy Institute, Georgia Tech

Vasilios Manousiouthakis, Distinguished Professor of 
Chemical and Biomolecular Engineering, UCLA

Julianne Bantayan, The University of Texas at Austin

Alicia Eastman, President, Intercontinental Energy

Ansel Deng, AES Community Manager

mailto:contact@energysociety.org
https://www.energysociety.org/join.html


AMERICAN ENERGY SOCIETY    H2 SME WATCHLIST, EXECUTIVE SUMMARY    PAGE 6
Source:   
Deanna Zhang

THE HYDROGEN MARKET

It’s hard to fathom what the future of hydrogen could become, but one 

thing is certain—the sector will be very different than it is today. 

For reference, here is a comparison of the global hydrogen market today, 

and expert projections about the market in 2050 (all in Mt).

POWER 
30%

~800 MT  IN 2050

TRANSPORT 
23%

HEAVY INDUSTRY 
21%

REFINING 
4%

CHEMICALS 
9%

AMMONIA 
6%

BUILDINGS 
7%

HEAVY INDUSTRY

METHANOL

88 MT 
IN 2020

5%

14%

AMMONIA
37%

REFINING
43%
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A COLORFUL DEBATE

The hydrogen debate has been . . . colorful: grey, blue, green, pink, purple, and other 

shades are often used by experts to discuss hydrogen’s emissions profile. At the risk of 

oversimplifying a complex topic, using colors to label hydrogen is an approachable way 

to understand the relationship of hydrogen as an energy carrier and its relationship to 

emissions.

BLUE 
HYDROGEN

PINK 
HYDROGEN

GREY 
HYDROGEN

The same chemical  
processing technique used  
to make grey hydrogen is also 
used to produce blue hydrogen.  
The main difference, however, is the 
management of CO2. With blue hydrogen, 
the CO2 produced does not escape into the 
atmosphere. Instead, it is captured at the 
production facility and stored separately. This 
technology is known as Carbon Capture and 
Storage (CCS). However, storage is costly, has 
logistical challenges, and does not eliminate 
carbon emissions.

Grey hydrogen is produced  
by reforming natural gas.  

In this process, methane—the 
primary element in natural gas—is 

mixed with steam at a high temperature to yield 
hydrogen and carbon dioxide through a catalytic 
chemical reaction. About 10 kg of carbon dioxide 
releases into the atmosphere for every 1 kg of 
grey hydrogen produced. This high ratio of CO2 
generation gives this form of hydrogen its “grey” 
designation.

GREEN 
HYDROGEN

This form of hydrogen 
follows an entirely different 

production process than that of 
grey or blue hydrogen. The technique 

employs electrolysis—the separation of 
hydrogen and oxygen molecules by applying 
electrical energy to water. Renewable 
sources such as wind and solar can also 
generate the electricity for this process. 
Utilizing renewable sources instead of fossil 
fuels is the key to making green hydrogen 
more sustainable. Although green hydrogen 
appears to be an ideal option, producing it 
presents certain challenges. The technology 
used to carry out electrolysis is costly. 
Furthermore, clean electricity from solar 
and wind sources is limited in supply. 
The environmental advantages of green 
hydrogen are potentially far-reaching, but 
producing this clean energy source is not  
yet practical or economical.

Similar to green 
hydrogen, the 

process to produce 
pink hydrogen is 

powered with nuclear 
energy electricity, which 

doesn’t emit any emissions but 
does generate nuclear waste.
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Heavy industries 

rank among the biggest 

sources of greenhouse gases 

and the most difficult to abate. 

Green hydrogen can transform refining, 

ammonia, steel, cement, and much more, 

making industrial processes cleaner and 

greener—imagine walking past a steel plant 

and not even knowing it’s running.

JAKE SUSMAN
Founder and CEO,  

Ambient Fuels

The enactment 

of the IRA legislation ... 

will provide the tax incentives 

needed to spur development 

of hydrogen, in the same way tax 

incentives helped move the wind 

and solar industries.

PETER CONNORS
Tax Partner, Orrick

The first clean 

energy carrier, electricity, 

was put to work for human society 

more than a century ago by Edison, Tesla 

and Westinghouse. Hydrogen has the potential 

to become the second clean energy carrier 

with characteristics both complementary and 

advantageous to electricity for continued human 

progress. Given how far we have come with the 

first, what might the future hold with the second?

SCOTT BLANCHET
Breakthrough Energy Fellow

COO, EvolOH, Inc.

Hydrogen is 

not a silver bullet, but 

it is necessary to support 

modern civilization.

DOUG HOUSEMAN
Principal Consultant, 

1898 & Co

In the past, 

energy commodities 

referred to oil and gas; the 

energy commodities of the future 

will be electrons and hydrogen.

DEANNA ZHANG
Adviser and Blogger,  
etechmonkey.com

The simplest 

molecule on Earth has the 

potential to be a decarbonization 

game changer. Investment in hydrogen 

technology and infrastructure today is 

critical to meet our climate change targets 

and provide energy security for the future.

NAOMI L. BONESS, PH. D.
Managing Director, Stanford Natural  

Gas Initiative

Co-Managing Director, Stanford 
Hydrogen Initiative

The beauty of a 

green hydrogen economy is 

that it reimagines and repurposes 

the energy system we’ve relied upon 

for the last century. It can replace 

fossil fuel at every stage in the energy 

ecosystem, from refining to pipeline 

transport to distribution.

JANICE LIN
Founder and President, Green 

Hydrogen Coalition
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PERSPECTIVE FROM SAORADH ENTERPRISE PARTNERS:  
THE NORTH AMERICAN HYDROGEN MARKET

The US Inflation Reduction Act of 2022 and other incentives have positioned North 

America to be a strong leader in developing clean hydrogen. Equally important to 

developing new clean hydrogen projects is decarbonizing the existing $20 billion North 

American hydrogen market.

Key facts about North America’s existing hydrogen market

  North America produces approximately 14 million metric tons of hydrogen 

annually, which creates over 100 million metric tons of CO2. This is about 3% of 

North America’s total yearly emissions.

  There are about 650 industrial end-user facilities consuming hydrogen as a 

feedstock or as a process input across a dozen industry segments.

  About 7.5 million metric tons of hydrogen are produced yearly by nearly 200 

merchant production facilities. Merchant producers supply hydrogen to end-users 

via pipeline or truck transport (as opposed to on-site production).

  The average price for delivered hydrogen today is less than $2 per kg, but the 

weighted average price by end-use sector ranges from $1.25 to over $4 per kg. 

When looking at local pricing dynamics, delivered hydrogen for industrial uses can 

be more than $10 per kg. Price variability is driven by volume, purity requirements, 

and transport distance.
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The figures and data in this section of 
our executive summary were provided 
by Saoradh Enterprise Partners (SEP), 
a venture capital and research firm 
based in Boulder, Colorado. To learn 
more about SEP’s industry-leading North 
American Hydrogen Market Model, 
visit www.saoradh.com/practice-areas/
hydrogen. For information on joining 
SEP’s hydrogen industry consortium, 
contact info@saoradh.com.

AES did not receive any compensation 
of any kind for any of this SEP-related 
content.   
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Note that “other” includes float glass, electronics, 
cosmetics/pharma, steel/iron, metallurgy, and 

food oils segments (which combined are a  
$1 billion market). 
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LAST WORD FROM AMBIENT FUELS

Even 10 years ago, decarbonization of heavy industry seemed like an intractable 

problem in our quest for climate action. Refining, ammonia, steel, cement, chemicals—

all of these sectors seemed inescapably tied to carbon, and solutions seemed 

technically or economically infeasible.

Today, we can confidently say that view has changed. As you look over this list of 

hydrogen experts, you can see the wide range of fields that hydrogen is impacting. We 

are on the cusp of something truly extraordinary: finally the clean hydrogen future 

we’ve imagined for decades is within reach.

In addition to scientists, here you’ll find representative policymakers, investors, lawyers, 

consultants, and company leaders, each making their own unique contribution. We 

believe the American Energy Society’s work will help facilitate our field’s rapid growth by 

connecting key stakeholders.

This list is intended to be a “living document” and will be updated regularly, so let’s 

keep the conversation going: Who else is playing a key role in developing the hydrogen 

ecosystem? What new technologies or use cases will have the biggest impact? In the 

wake of the Inflation Reduction Act, what additional policies do we need for hydrogen 

to flourish as the leading molecule-based replacement for fossil fuels? And where will 

the next breakthroughs happen? Watch this space, and these people.

JACOB SUSMAN, CO-FOUNDER AND CEO, AMBIENT FUELS

For more information about Ambient Fuels, visit ambientfuels.com
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https://ambientfuels.com/



