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Hydrogen considered the ‘fuel of future’
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Environment | | Climate Changs | | Hydrogen |

Is hydrogen the Holy
Grail in the quest for
net zero?

Green hydrogen is the ‘fuel
of the future’, says Gadkari

Policy paper
Hydrogen investor roadmap: leading
the way to net zero
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Goldman predicts clean hydrogen will e
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40+ countries have
released national plans

1000+ new projects
underway worth >$500B

Estimated 3-10x
increase in demand by
2050




Hydrogen is an abundant, carbon-free, and versatile form of energy.
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Many factors to consider
for using hydrogen
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Hydrogen's climate risks

While considered a “climate solution,” hydrogen systems can also contribute to climate change.

1. HOWH, IS MADE 2. HOW H, IS MANAGED 3. HOWH, IS USED




Hydrogen's climate risks

While considered a “climate solution,” hydrogen systems can also contribute to climate change.

1. HOWH, IS MADE




How hydrogen is made

Hydrogen can be produced from high- and low-greenhouse gas emitting sources.

How efficient is CCS? Need to expand renewable
How is carbon stored? energy production
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Hydrogen's climate risks

While considered a “climate solution,” hydrogen systems can also contribute to climate change.

2. HOW H, IS MANAGED




A%} How hydrogen is managed

ld Hydrogen emissions warm the climate by increasing amounts of short-lived greenhouse gases.




How hydrogen is managed

Hydrogen emissions warm the climate by increasing amounts of short-lived greenhouse gases.

~ 1/4 of emitted H, is oxidized in atmosphere in 1-3 years

—— -o-

Methane Ground-level Ozo
lasts longer because Increases from chain of reactions
there is less OH. triggered by production of H.

Source: Sand et al. 2



How hydrogen is managed

There is consensus on hydrogen’s warming effects.

Latest science suggests H, is >35x more
powerful at trapping heat than carbon dioxide

over 20-year period.
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Sources: Levy 1972; Derwent et al. 2001;Sand e




Comparison of 20-Year Warming impact
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How hydrogen is managed

Emissions rates are unknown.

» Tiniest molecule in existence / Highly leak-prone

* We don’t know how much is being emitted currently.
Emissions estimates range from <1% to 20%

* Measurements require new sensor technologies
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Sources: Arrigoni et al. 2022; Esquivel-Elizondo et al.




Hydrogen's climate risks

While considered a “climate solution,” hydrogen systems can also contribute to climate change.

3. HOW H, IS USED



I
Hydrogen end use

When is Hydrogen the most climate-beneficial option?
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H, use

Important to consider energy required to use green hydrogen vs. direct electrification
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I
Hydrogen end use

Is Hydrogen the most efficient option?
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Thank you!
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