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Hydrogen, the most abundant element in the universe, holds tremendous potential as a clean and
sustainable energy source. Its presence is ubiquitous, comprising about 70% of all matter in the cosmos1.
However, while hydrogen's abundance is awe-inspiring, tapping into its vast potential for everyday energy
needs isn't always straightforward. The challenges lie in unlocking hydrogen's energy by converting it into
a usable form and efficiently harnessing it for various applications.

This blog outlines the role of two key technologies, electrolysers and fuel cells, in making hydrogen a
source of renewable energy.

Out with the grey

Before discussing the two technologies that form part of the solution, it is also important to understand
the problem a little bit further. When people say not all hydrogen is created equal, they are referring to
the fact that most of the hydrogen produced today comes from fossil fuels. According to the International
Renewable Energy Agency, as of the end of 2021, almost 47% of global hydrogen production came from
natural gas, 27% from coal, 22% from oil, and only around 4% from the electrolysis of water (more on
this later). Hydrogen produced from fossil fuels is referred to as ‘grey hydrogen’ if the waste product of the
process, carbon dioxide (COZ2), is allowed to be released into the atmosphere.

When the CO2 from the process is captured and stored, a significantly better environmental outcome, the
hydrogen is referred to as ‘blue’. The best form of hydrogen, however, is ‘green hydrogen’, which is made
through the electrolysis of water, that is, passing a current of renewable energy through water to separate
hydrogen from oxygen.

To grow hydrogen sustainably, the world needs to eliminate grey hydrogen and scale up green hydrogen.

Hydrogen electrolysers

A hydrogen electrolyser is a device that generates hydrogen gas (H2) through a process called electrolysis,
utilising an electrical current to split water (H20) into its constituent elements, hydrogen, and oxygen. If the
electrolysis is powered by renewable energy sources, such as wind or solar power, the hydrogen produced
is referred to as ‘green’.

Given green hydrogen’s symbiotic relationship with wind and solar, its production is often near wind or solar
farms. In a recent blog post, in which we highlight some notable renewable energy mega projects around
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the world, we also list Denmark’s Energy Island where 600 giant wind turbines will be accompanied by an
electrolysis plant.

Further innovations are also happening to allow electrolysers to use seawater, which is available in
abundance close to offshore wind farms. This will reduce the need for freshwater to produce hydrogen.

Green hydrogen also serves as a valuable long-duration energy storage solution when placed near wind
and solar farms. It complements short-term battery storage by converting surplus renewable energy

into hydrogen, enabling extended energy storage, and reducing renewable energy intermittency, thereby
enhancing the overall reliability and sustainability of the energy system.

Figure 1: Hydrogen electrolyser shipments expected to double in 2023 and again in 2024

Source: Bloomberg New Energy Finance (BNEF) H2 2023 Hydrogen Electrolyser Market Outlook, 28 Aug
2023. Regions shown are Europe, Middle East and Africa (EMEA), the Americas (AMER), and Asia Pacific
(APAC). GW is gigawatts. Forecasts are not an indicator of future performance and any investments are
subject to risks and uncertainties.

According to Bloomberg New Energy Finance (BNEF), global electrolyser shipments are expected to
double in 2023, despite universal project delays, and then double again in 2024, even in a conservative
scenario. This is because Europe and the US are beginning to catch up with China in terms of production
capacity.

Once the hydrogen is produced, putting it to use in various applications requires another device.

Hydrogen fuel cells

A hydrogen fuel cell is an electrochemical device that converts the chemical energy stored in green
hydrogen into electricity. Fuel cells can bring numerous benefits to the world of mobility. They have zero
emissions, given their byproduct is water vapour. They also have high energy efficiency with an energy
conversion rate of up to 60% compared to 30-40% for internal combustion engines2. This means that,
while an internal combustion engine converts 30-40% of the fuel energy into movement (with the rest lost
in heat and friction), a fuel cell can convert 60% of the energy stored in the fuel into movement. Higher
energy efficiency means lower volume of fuel required to be stored in the tank of the car, truck, ship, or
airplane running on hydrogen.

Fuel cells are also quite versatile. They can be utilised as backup power sources for providing a reliable and
efficient means of generating electricity during power outages. When the grid fails, fuel cells can quickly
kick in to supply electricity, ensuring uninterrupted operations in critical applications such as data centres,
hospitals, and telecommunications facilities. They also have a long life and operate quietly.

The two technologies clearly have a lot going for them. So, what might be holding them back?

The challenge
High costs and limited infrastructure are currently the biggest hurdles in the adoption of green hydrogen.
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Figure 2 below shows the high levelised cost of electricity (LCOE) in $ per megawatt hour (MWh) for
hydrogen (which compares lifetime costs of producing electricity from different sources). While wind, solar,
and battery storage have seen remarkable cost reduction in recent years as the technologies have scaled
up, hydrogen is yet to experience the same. With more investment, however, this could change.
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Source: Bloomberg New Energy Finance, 7 Jun 2023. PV is photovoltaic. CCS is carbon capture and
storage. https://www.bnef.com/insights/31489. Historical performance is not an indication of future perfor-
mance and any investments may go down in value.

In automobiles, 8 manufacturers are actively working on hydrogen fuel cells vehicles. The list includes
automotive behemoths like Toyota, BMW, and Jaguar Land Rover4. As more infrastructure gets built, others
may follow suit.

The way forward for investors

Investors who are excited about the growth prospects of hydrogen and recognise the present moment as
a point of acceleration for the technology, may find it useful to consider hydrogen as one ingredient within
the renewable energy mix. The advancement in hydrogen electrolysers and fuel cells is making the dream
of hydrogen as a source of renewable energy possible.

The WisdomTree Renewable Energy UCITS ETF (WRNW) gives investors a way to capture the promise
of green hydrogen. WRNW is built in partnership with Wood Mackenzie, who bring deep subject matter
expertise in identifying the most promising innovations and the most relevant companies to create

https://www.wisdomtree.com/fi/insights/blog/two-technologies-that-enable-renewable-hydrogen-energy
WISDOMTREE


https://www.wisdomtree.com/fi/products/equities/wisdomtree-renewable-energy-ucits-etf---usd-acc

WISDOMTREE BLOG

an exposure that best represents the renewable energy theme. In doing so, the product identifies 32
unique subsectors across raw materials, manufacturing, enablers, application, and emerging technologies.
Hydrogen electrolysers and hydrogen fuel cells are 2 of the subsectors included.

The WisdomTree Battery Solutions UCITS ETF (VOLT) is also built in partnership with Wood Mackenzie
and gives investors a diversified exposure to the battery value chain. The strategy identifies 37 subsectors
across raw materials, manufacturing, enablers, and emerging technologies. Given their role as an alter-
native to lithium-ion batteries, hydrogen fuel cells are included as one of the subsectors in the strategy.

Related blogs

+ How Al could turn electric vehicles into money-making machines

+ Renewable energy — bold ambitions, exciting innovations, and hope for a sustainable future
2 Source US Department of Energy, 2023.

3 Source Bloomberg New Energy Finance, 16 June 2023.

4 Source Fastech 07 July 2023.
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Important Risks Related to this Article

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 issued in jurisdictions outside of the EEA: This document has been
issued and approved by WisdomTree UK Limited, which is authorised and regulated by the United Kingdom
Financial Conduct Authority.

WisdomTree Ireland Limited and WisdomTree UK Limited are each referred to as “WisdomTree” (as
applicable). Our Conflicts 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 is neither an oer for sale nor a solicitation of an oer 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 aer seeking independent investment, tax
and legal advice.

The application of regulations and tax laws can oen lead to a number of dierent interpretations. Any views or
opinions expressed in this communication represent the views of WisdomTree and should not be construed
as regulatory, tax or legal 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 in the appropriate prospectus and aer seeking independent investment, tax and
legal 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 oering 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
indirectly) into the United States.

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