The

City

How Hydrogen
Can Help Achieve
Zero Emissions

As the world’s population
expands, humanity is
becoming increasingly
concerned about our
environmental impacts.

Hydrogen and its
applications could
very well become
our saving grace.

To keep economies
moving and reduce
emissions at the same time,

hydrogen fuel
cell technology
can be employed.

Hydrogen has
wide-reaching benefits:

Improve the air
we breathe

Ensure secure and
reliable energy

Reduce greenhouse
gas emission

Create highly
skilled jobs

The urban

economic
engine

Today, more than half of the world lives in cities,
and this is only going to increase.
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Good news

Bad news

Cities function as economic
engines, accounting for more than

80%

Cities consume over

two-thirds

of global gross domestic
product (GDP)

of the world’s energy,
and account for

over 70%
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of global CO2 emissions.
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As the world continues to urbanize,
sustainable development relies on the
successful management of urban
growth and its impacts on energy
consumption and the environment.

Hydrogen and fuel
cell technology
can deliver clean
energy at every scale
in the urban landscape.

The

hydrogen city
Many countries will need to meet the energy
demands of growing urban economies.
The global economy and
its urban hubs rely on a
continuous supply of
power for:

Industrial
Energy
Transportation

Utilities
infrastructure

The United States’s greenhouse gas output
by sector breaks down as so:
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Hydrogen can be used in every sector to ensure a
sustainable and resilient renewable energy infrastructure.
It can also reduce other urban problems
like noise and water pollution, ensuring
we have an energy system that is
cleaner and more efficient.

Transport
and power generation

Industries use hydrogen and fuel cells for:
Onsite power
generation

Power for
commercial trucks,
buses and forklifts

Hydrogen provides a clean fuel alternative for heavy
industrial vehicles to deliver the goods that cities need.

Port operations equipment,
especially for cargo handling
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Cars/Buses

cleaning/ waste
management.

drayage
services

general material
handling

personal transport
and shuttle service.
SOURCE: Roland Berger

Transportation
Hydrogen fuel cell electric
vehicles deliver extra
benefits such as:

hydrogen

Long range
Fast refueling
time
Operational cost
savings for heavy
duty vehicles
Lower space requirements for
hydrogen infrastructure make it
easy to adopt and scale.

Due to faster refueling times, hydrogen
stations occupy 15 times less space than
battery chargers, which need more charging
points due to longer charging times.

If all current taxis in New York City ran
on batteries, their charging stations
would require 180 NBA courts of space

In contrast, hydrogen-powered
taxis would only need to refuel
using the space of 12 NBA courts
SOURCE: Hydrogen Council

Hydrogen tanks have

10 times

the energy density by
weight than batteries.

This means more power
in less space.
SOURCE: Hydrogen Council
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Utilities
infrastructure
Renewable energy sources, like the sun
and wind, can't produce energy all the time.
Hydrogen can be deployed to
replace fossil fuels and store
energy as well as provide

heat and power
for both residential and
commercial purposes.

By 2050, Hydrogen could, each year:
Generate

~1,500 TWh
of electricity
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Power a global fleet of

Provide
of the heat and power
required by households
and industry
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The United States used

~27 trillion
cubic feet (Tcf)

of natural gas in 2017,
the equivalent to the
volume of one and a half
Lake Eries, for a total of
29% of U.S. primary
energy consumption.

U.S. NATURAL GAS USAGE BY SECTOR:
Electric power
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For heat and power, a gradual approach can be used,

low concentrations of hydrogen can be
blended into natural gas networks,
before entire cities are converted to pure
hydrogen for generating power and heating.

Hydrogen is an energy carrier which can
move and deliver energy in a usable form
to homes and businesses.
hydrogen
production

hydrogen
sources

hydrogen fuel
station

Industrial
hydrogen use

houses/building

Shipping

hydrogen blend

existing gas pipeline network

Renewables can produce electric energy
which can be stored in the form of
hydrogen until the energy is needed.

1
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2
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Surplus electricity produced by
renewable sources can be stored
during periods of low demand.
Hydrogen can be produced by
powering an electrolyzer to split
water into hydrogen and oxygen.

When in demand, the
low carbon hydrogen
fuel can be delivered
to customers.

The hydrogen
is then stored.

Hydrogen then can be
blended into natural
gas networks to
reduce the carbon
content of natural gas.

250 to 300 TWh

of excess solar and wind power could
be converted to hydrogen by 2050.
SOURCE: Hydrogen Council

A typical U.S. household consumes
~11,000 kWh/yr. With this power,
you could power approximately

22 to 27
million homes.

SOURCE: U.S. Energy
Information Administration

Hydrogen can create significant
benefits for our energy system,
the environment, and businesses
around the world.

Hydrogen is the
flexible green energy
carrier that can provide
clean power to cities.

The Canadian Hydrogen and Fuel Cell Association is the
collective voice of the Canadian hydrogen and fuel cell
sector, raising awareness of the economic, environmental,
and social benefits of hydrogen and fuel cells.
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