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Hydrogen 1is all the buzz today. But it feels like we have been here before. The concept

of a hydrogen fuel cell was developed in 18391. As early as in the 1970s auto
manufacturers were producing demonstration hydrogen fuel cell vehicles and some industry
pundits were talking about them revolutionising the car industry. However, in the 1970s,
80s, 90s, 2000s and 2010s hydrogen fuel cell cars failed to make any meaningful inroads.
So why will the 2020s be any different? we believe in 2020 an investment tipping point
was reached. Many countries that have signed up to climate goal targets realise that a
mixture of alternative energy sources will be required to meet those goals. Reliance on
just a handful of renewable energy sources can Tleave countries at risk of energy
shortages. Lithium-ion batteries have been the mainstay of the electric vehicle market
and are Tikely to remain so for the next decade. However, the Tithium-ion battery took
20 years of research and development before being commercialised in the early 1990s and
only decades after was used in earnest in vehicles. Hydrogen fuel cells Tlikewise are
possibly at the earlier stages of commercialisation in vehicles.

Colour-coded by emissions

while fuel-cell cars produce zero emissions at the tailpipe, producing the hydrogen in
the first place has historically been a polluting business. Most of the hydrogen
produced today uses natural gas as a feedstock, which is hardly a zero-carbon fuel. This
‘grey hydrogen’ makes up about 95% of current production and is relatively cheap.
However, it 1is possible to produce hydrogen from renewable sources of energy. To be
clear, very Tittle of the hydrogen supply today comes from this ‘green hydrogen’ source,
but the dinvestment pipeline has suddenly picked up the pace, dindicating that this
century old idea could come to fruition. Somewhere in the middle 1is ‘blue hydrogen’,
which is made by fossil fuels, but carbon emissions are reduced using technologies 1ike
carbon capture, utilisation and sequestration.

Electrolyser demand rising

The process of making hydrogen requires an electrolyser - a piece of equipment that can
separate hydrogen and oxygen from water using an electrical current. The electrical
current can be provided through renewable sources. According to Bloomberg New Energy
Finance, shipments of electrolyser’s rose to 200 megawatts in 2020 - a 30% rise compared
to 2019. That is still relatively small but 17 gigawatts of electrolyser capacity has
been announced by the year 2030. Moreover, it seems that policymakers are getting
behind hydrogen. Nine countries plus the European Union have announced hydrogen roadmaps
in 2020. If we were to total up their targets, we could see 65 gigawatts of electrolyser
capacity by 2030. while these may be ambitions without specific concrete funding behind
them, the policy direction 1is clearly positive for hydrogen. As we have seen with
Tithium-ion batteries, production on a larger scale can drive down costs. If green
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hydrogen costs can fall, the adoption of hydrogen fuel cells may rise.

Announced elecirolysis project pipeline by commissioning year
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Source: BloombergNEF Hydrogen Electrolyser Database.

Forecasts are not an indicator of future performance and any investments are
subject to risks and uncertainties.

A battery value chain index that evolves with the market

when Tooking at the electrochemical storage and battery value chain we want to be sure
that we are capturing not only today’s technology but emerging technologies that could
propel the energy transition in years to come. The WisdomTree Battery Solutions Index
has more than a quarter of its exposure to emerging technologies. out of the 36
subsectors in this index, hydrogen fuel cells - considered an emerging technology - is
the largest subsector, accounting for 12% of the index (and eight of the 93 constituents
in the index) 2. If indeed hydrogen fuel cells follow the path of lithium-ion batteries,
The WisdomTree Battery Solutions Index could be well positioned to capture this
evolution in the energy transition megatrend.

sources

1 william Gove is generally credited with creating the world's first fuel cell in 1839,
although he termed it a “gas voltaic battery”. He produced an electric current using an
electrochemical reaction between hydrogen and oxygen over a platinum catalyst.

2 As of 17 February 2021.

Related blogs
+ Nickel' s role in electrifying cars

+ A moment in markets - china' s electrification opens new frontiers for investors
+ A moment in markets - The electric opportunity is broader than Tesla

View the online version of this article here.
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Important Information

Marketing communications issued in the European Economic Area (“EEA”): This
document has been issued and approved by WisdomTree Ireland Limited, which is authorised
and regulated by the Central Bank of Ireland.

Marketing communications dssued in jurisdictions outside of the EEA: This
document has been qissued and approved by WisdomTree UK Limited, which 1is authorised and
regulated by the uUnited Kingdom Financial Conduct Authority.

wisdomTree 1Ireland Limited and WwisdomTree UK Limited are each referred to as
“WisdomTree” (as applicable). our cConflicts of Interest Policy and Inventory are
available on request.

For professional clients only. The information contained in this document is for
your general information only and 1is neither an offer for sale nor a
solicitation of an offer to buy securities or shares. This document should not
be used as the basis for any investment decision. Investments may go up or down
in value and you may lose some or all of the amount invested. Past performance
is not necessarily a guide to future performance. Any decision to invest should
be based on the information contained in the appropriate prospectus and after
seeking independent investment, tax and legal advice.

The application of regulations and tax 1laws can often lead to a number of
different interpretations. Any views or opinions expressed in this communication
represent the views of wisdomTree and should not be construed as regulatory, tax
or Tlegal advice. WisdomTree makes no warranty or representation as to the
accuracy of any of the views or opinions expressed in this communication. Any
decision to invest should be based on the information contained 1in the
appropriate prospectus and after seeking independent investment, tax and Tlegal
advice.

This document is not, and under no circumstances is to be construed as, an advertisement
or any other step in furtherance of a public offering of shares or securities in the
United States or any province or territory thereof. Neither this document nor any copy
hereof should be taken, transmitted or distributed (directly or 1indirectly) into the
United States.

Although wisdomTree endeavours to ensure the accuracy of the content 1in this document,
wisdomTree does not warrant or guarantee its accuracy or correctness. Where WwisdomTree
has expressed its own opinions related to product or market activity, these views may
change. Neither wisdomTree, nor any affiliate, nor any of their respective officers,
directors, partners, or employees accepts any liability whatsoever for any direct or
consequential Toss arising from any use of this document or its contents.
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