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This is five to six times the amount of energy
to power New York City every year.

Hydrogen uses could be 
quickly and easily expanded 

through existing natural gas pipeline networks. 
In the U.S. alone there are:

SOURCE: Energy at Work: Upgrading America’s Energy Infrastructure, December 2017
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Hydrogen can heat and power 
buildings in regions with existing 
natural gas networks. 
It can be blended with natural gas, converted 
to synthetic natural gas, or replace natural gas 
entirely in dedicated hydrogen networks.

An energy grid
powered by wind and solar

can be unreliable due to 
changing weather.

A “power-to-gas” facility 
can convert renewable power 
into hydrogen gas for storage 

and used when needed.

Refining 

Fertilizer

Chemical
production

Feedstock is the raw material 
to supply or fuel machines and 
industrial processes.
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SOURCE: Hydrogen Council, McKinsey

Enabling large-scale 
renewable energy integration 
and power generation

Providing clean 
feedstock for industry.

Distributing energy across
sectors and regions

Acting as a buffer 
to increase energy 
system resilience 

Decarbonizing 
transportation 

Decarbonizing industrial 
energy use

Helping to decarbonize 
building heat and power

CO2CO2 H

BUSINESSES THE ENERGY SYSTEM

THE ENVIRONMENT

Removal of 6 gigatons (“Gt”) 
of CO2 emissions

Employment for more than
30 million people

Creation of a $2.5-trillion market 
for hydrogen and fuel cell 

technology

By 2050, Hydrogen could power:

This is just the beginning for hydrogen.
As fuel cell technology becomes more powerful, its uses are expected to increase.

CARS
>400m

TRUCKS
15-20m

BUSES
5m

The key to hydrogen fuel cell adoption is access to 
sources of hydrogen, just like a gas station. Countries around the world 
are building the infrastructure to make this possible.

Timeline of Mass Adoption:
Hydrogen technology exists and is ready for deployment

Annual global energy demand 
supplied with hydrogen (exajoules)

Hydrogen’s wide usage will
dramatically increase its demand. 

SOURCE: World Economic Forum

How is hydrogen 

today?
being used

Hydrogen
can serve as an energy 
carrier that can improve

the reliability of 
renewable energy.  

Fuel Cell 
powered by hydrogen, are no-compromise 
and emission-free, offering long operating 
range and fast refueling. 

Vehicles (FCVs)

such as boilers, steam generators, 
and furnaces can be retrofitted to 
run on hydrogen or a combination 
with other fuels. 

accounts for a third of 
energy consumption and a 
quarter of CO2 emissions. 

steel and chemical plants in 
Europe, North America, and 
Japan uses hydrogen for 
low-carbon production. 

One in ten Industrial
equipment

Industry 

Hydrogen is a known and well used fuel today
but fuel cell technology will unlock the next generation of hydrogen use. 

Hydrogen

A simple reaction 
provides emissions-
free power.

Oxygen 
Electricity 
(Power) + 

Water Vapor  

= +

is a device that converts
chemical potential energy 
(energy stored in molecular 
bonds) into electrical energy.  

A fuel cell 

4 Industry energy

feedstock

55 million tons
are currently used annually as a feedstock in:

of hydrogen 

for NASA's Gemini and Apollo space 
capsules. Today, the space shuttle’s 
electricity is provided by fuel cells 
which also produce drinking water 

for the astronauts.

In the early 1960s, 
General Electric produced 

the fuel-cell-based 
electrical power system

Hydrogen fuel and fuel cell 
technology delivers green 
solutions in      ways.7

Hydrogen 
and fuel cells 
are the 21st-century energy 
powerhouse with unlimited potential 
for a cleaner and self-sustaining future.
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SOURCE: Hydrogen Council,
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How big is 1 EJ?
It is roughly equivalent to 
one day of the world’s total 
final energy demand.

SOURCE: NYISO
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Start of commercialization

Mass market adoption

As a result, hydrogen will
become a part of the green 
energy mix and help to 
decarbonize the economy. 

is already a powerful element 
for emission-free energy but 
fuel cell technology is set to 
unleash its massive potential 
for a sustainable future.

Hydrogen 

Hydrogen
fueled the explosion 
that created the cosmos.

Hydrogen
fueled the explosion 
that created the cosmos.

The Evolution
of

As a result, hydrogen will
become a part of the green 
energy mix and help to 
decarbonize the economy. 

is already a powerful element 
for emission-free energy but 
fuel cell technology is set to 
unleash its massive potential 
for a sustainable future.

Hydrogen 

visualcapitalist.com@visualcap/visualcapitalist

Hydrogen?
What is

Hydrogen

It is rarely found in its 
elemental state on Earth.
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is a chemical element made up 
of one proton and one electron, 

sitting at the top of the periodic table 
as number 1. 

It's bonded to other elements and can be released via 
electrolysis and steam reforming.  

Electrolysis of water is the decomposition 
of water into oxygen and hydrogen gas by 
the passage of an electric current.

Steam reforming produces hydrogen with 
high-temperature steam (700°C to 1,000°C) 
which breaks the bonds between hydrogen 
and carbon in  methane.

Hydrogen Electrolysis Steam Reforming

5 ways.
Hydrogen is 
primarily used in

“250 to 300 TWh

- McKinsey

of excess solar and wind power could 
be converted to hydrogen.”

TWh

VEHICLE SIZE

Battery Gasoline, diesel, biofuels, CNG, synthetic fuels, etc HydrogenFUEL

TRAVEL DISTANCE

This makes them suitable for 
everyday driving and heavier 

transport such as buses 
and shipping trucks and 

even spacecrafts. 

Medium-to-long 
distanceWide-useShort-distance

FUEL DIVERSITY AND USES

EVs HVsP/PHVs FCVs

SOURCE: Green Car Reports

Passenger cars
Route buses

Full-size 
trucks

Home delivery
 trucks

Home delivery 
vehicles

Short-distance 
commuter vehicles

Personal mobility

FCV

The Fuel Cell
Hydrogen Unleashed

Back on earth, fuel cell technology has advanced 
to power all sorts of transportation such as 

forklifts, trains, bus fleets and so much more. 
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Hydrogen 
Bubble

Oxygen 
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Oxygen

Water → Hydrogen + Oxygen

Water H2Stack

Methane 
rich gas

Cooling 
water

Air Purge gas

Methane + Water (+ Heat) →  
Carbon Monoxide + Hydrogen

By 2050, hydrogen has

the potential to improve:


