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WELCOME TO THE
HYDROGEN ECONOMY
As the world careens towards lower greenhouse gas emissions new ideas for running the world’s energy system are being
explored. Hydrogen, which has three times the energy potential of petrol on a weight-for-weight basis and produces no
greenhouse gas emissions, is receiving a lot of attention from investors and governments.
Sometimes called the “Swiss army knife” of decarbonisation, hydrogen is versatile, and can remove carbon dioxide from
a lot of industries – like steelmaking, ammonia production and shipping – that have proved hard to clean up in the past.
Hydrogen is not new. Today more than 95% of it comes from fossil fuels like methane and coal. What is new – and potentially
exciting – is the growth of green hydrogen, which is created by using clean energy to split water into hydrogen and oxygen.
Green hydrogen promises a quiet energy revolution, as it can replace hydrogen generated from fossil fuels. Furthermore,
it can then be extended into other areas of the economy where solar power and batteries are unworkable. (For a list of use
cases for green hydrogen, please see the appendix).
Turning hydrogen green, and then using it to decarbonise industry, is sometimes called the “hydrogen economy”.

THE $11 TRILLION OPPORTUNITY
The hydrogen economy is a greenfield investment opportunity, still in early development. However, its potential applications
are limitless. They include how the world feeds itself, as hydrogen is used to make fertilisers which help crops grow. Includes
the world’s transport system, aeroplanes and ships are already exploring hydrogen fuel. Includes household heating, which
presently often uses hydrogen, but blended with natural gas. And includes making construction materials like steel and iron.
In this aspect, hydrogen may be like the internet in the 1990s, or semiconductors in the 1970s. In these instances, disruptive
technologies reached tipping points and saw exponential uptake. Their uptake was driven by megatrends – which are
one-off structural shifts in the economy and society.
Hydrogen could be set to go the same way, thanks to four stars aligning: technology, cost, governments, and the environment.
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THE STARS ALIGN
1. TECHNOLOGY
Much of the technology in the hydrogen industry is mature, however, it is based around fossil fuel-based hydrogen. New
technology threatens to disrupt this old market, promising to bring the costs of green hydrogen down and production
volumes up.
Some examples include solid oxide electrolysers (SOEs), produced by Bloom Energy in the US and Ceres Power in the UK.
Electrolysers are a piece of technology that can split water into two parts: hydrogen and oxygen. SOEs try and split steam
rather than water into hydrogen and oxygen, and by doing so make green hydrogen very quickly. They are also potentially
more energy efficient as they can use “waste heat” – such as that produced at nuclear power plants – to boil the water.
Another example is advanced coal seam gas technology which can extract hydrogen from abandoned oil fields while
leaving the carbon underground. Canadian firm Proton Technologies is exploring this. This technology works quite like
steam reforming – the traditional way of creating hydrogen, by reacting methane with steam – but done underground and
with a special palladium filter that only collects hydrogen.
Another example is biomass processing, which turns waste – such as sewage, landfill or farm waste – into hydrogen. It is
especially environmentally positive because it not only provides a source of green hydrogen, but it can also remove waste
in the process. Xebec, also from Canada, is producing processing plants that can do this.

2. COST
Green hydrogen has been held back because it is expensive. According to the European Commission’s July 2020 hydrogen
strategy, right now it costs $3 – $6.50 per kilogram to produce green hydrogen, with the wide variance due to different
renewable energy costs around the world. This compares with just $1.80 for fossil fuel hydrogen.
However, the price of green hydrogen is falling rapidly, helping to support demand. Putting things into perspective, in 2010
it cost $10- 15 per kg to produce green hydrogen. This means costs have already more than halved.

GLOBAL ELECTROLYSER CAPACITY ADDITIONS

Source: IEA, as of July 2021, *figures are announced capacity additions
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Costs are also likely to continue falling as businesses and governments around the world make more electrolysers, which
are used to create green hydrogen. According to the International Energy Agency, electrolyser capacity has “expanded
considerably”, from less than 1 megawatt in 2010 to more than 25 megawatts in 2019. Project sizes are also increasing,
the IEA indicates. In the early 2010s most electrolyser projects were below 0.5 megawatts. Yet by 2017-19 the largest were
6 megawatts with many others in the 1 – 5 megawatt range.

THE PRICE OF ELECTRICITY FROM NEW POWER PLANTS

Source: Lazard Levelised Cost of Energy Analysis, Version 13.0

Another cost killer is the price of renewable electricity. Decades of investment in solar and wind power have lowered
renewable energy costs by 50% in the past five years, according to asset manager Lazard, especially in the west coast
of the US and north Europe. The costs of solar panels themselves have declined precipitously, helping to encourage the
production of clean energy.

3. ENVIRONMENT
Due to continuing population growth and the expansion
of cities, global energy consumption is increasing
worldwide. Meanwhile, the world needs clean
alternatives to see off the mounting threat of global
warming.

POTENTIAL CARBON SAVINGS IN “HARD
TO ABATE” SECTORS (GIGATONNES)

Hydrogen is one of the only viable alternatives to fossil
fuels as it ticks several crucial boxes. These include
high energy density, which is many times greater than
oil, meaning it can produce enough energy to power
cities. Environmental friendliness, as it produces only
water when combusted and no greenhouse gases. And
extensive availability, given it is present in sea water.

Source: BofA Global Research, IEA, Industry Associations
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Green hydrogen’s potential to reduce global greenhouse gas emissions is real. Most obviously, it could clean up the hydrogen
industry as it stands, which is currently a major source of carbon dioxide. Extending green hydrogen to “use case” areas
(appendix) can reduce emissions further. The Hydrogen Council, the lobby group, estimates that hydrogen can remove six
gigatons of carbon emissions annually. While Bank of America believes that hydrogen can take more than 20% of carbon
emissions out of “hard to abate” areas.

4. GOVERNMENTS
Global governments are committing to lowering greenhouse gas emissions. With the election of Joe Biden, the US has
recommitted. These commitments were codified into the Paris Accords, which gives governments until 2050 to hit net
zero greenhouse gas emissions.
To support their commitment, governments globally are providing vast subsidy and support to help grow renewable energy
companies. This includes our own government in Australia, which has rolled out a National Hydrogen Strategy.

ANNOUNCED PIPELINE OF HYDROGEN READING POWER PROJECTS
BY COUNTRY AND COMMISSIONING YEAR

Source: BloombergNEF, 5 August 2021

Governments approaches differ considerably. According to BloombergNEF, there is more than US$11.4 billion a year getting
poured by national governments into subsidising hydrogen projects.
The leader by far is Europe. The European Commission recently unveiled its “hydrogen strategy for a climate-neutral
Europe” and directed part of its €750B covid-19 recovery plan to hydrogen. According to Walter Mérida, professor at the
University of British Columbia, European investments in water electrolysis alone could be €24 - €42B this decade. Iceland
leads the pack, having committed to going fully hydrogen-powered by 2030.
There is also a strong take up in Asia. South Korea has committed to producing 6 million hydrogen vehicles by 2040. This
has meant that 8 out of 10 of Korea’s biggest companies have started investing heavily in producing hydrogen vehicles.
Japan has also begun subsidising hydrogen fuelled trucks and cars and committed billions of dollars towards it.
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WHERE TO INVEST IN HYDROGEN?
For those wishing to invest in the hydrogen economy, ETF Securities provides the ETFS Hydrogen ETF (ASX Code: HGEN).
The fund invests in a concentrated 30 stock portfolio of companies from developed markets, Korea and Taiwan with heavy
exposure to hydrogen.
It targets pure play companies that produce hydrogen fuel cells and their components, make hydrogen refuelling stations
and other infrastructure like storage, and companies that generate hydrogen or build electrolysers.
Wanting to avoid greenwash, oil, coal and gas companies – which help produce grey and brown hydrogen – are removed
from the index. As an additional measure, the fund includes an ESG filter using data from Minerva Analytics to exclude
companies involved in controversial weapons, small arms, gambling, tobacco, and fossil fuels or who are non-compliant
with the United Nations Global Compact.

APPENDIX – HYDROGEN USE CASES
OVERCOMING THE LIMITATIONS OF SOLAR AND BATTERIES
By all accounts, the main road to a greener planet is solar power with battery storage. Around the world, governments are
introducing incentives to steer consumers and businesses towards adopting them. Investors are also getting rewarded
along the way. This has been most visible in recent years with the rise of Tesla and the rapid growth of electric cars.
However, not every sector of the economy can use solar and battery power. Reasons can include the size and weight
of batteries, which makes them prohibitive on aircraft or giant ships. (Fuel cells, which are used to turn hydrogen into
electricity, are much lighter and smaller than batteries). But also, because fossil fuels are burnt for reasons other than
producing electricity. One example is making steel, which burns huge amounts of coal to purify iron ore. This means that
a substitute chemical is needed, not just a clean source of electricity like solar. Hydrogen is therefore not a competitor to
solar and batteries but goes into other markets. Specific areas where hydrogen is needed include the below.

HYDROGEN DEMAND IN BNEF’S NEO 2021 ‘GREEN’ HYDROGEN PATHWAY

Source: New Energy Outlook 2021.
Excludes existing market of 67MMt produced via dedicated production, and 48MMt as a by-product of industrial processes.
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SPECIFIC USE CASES
SHIPS, AEROPLANES, AND TRANSPORT
As a rule, the larger the vehicle, the better suited it is to hydrogen over batteries. This is because a full tank of hydrogen
produces more energy than a fully charged battery. Heavier vehicles – such as cargo ships and aircraft – are more energy
intensive due to their greater weights. Airbus, the world’s largest aeroplane maker, has already said that it will produce
hydrogen fuelled aeroplanes by 2035 as batteries alone cannot work for long distance flights. While Maersk, the largest
shipping company, is investing in hydrogen, with ammonia seeming to be the likely form of hydrogen fuel for containerised
shipping.
CLEAN STEEL AND IRONMAKING
Blast furnaces have been working the same way for 1000 years. They turn iron ore into purified iron and steel by adding
coking coal to iron ore pellets and melting them together at very high temperatures in a furnace. The coal removes the
impurities in the iron ore, while producing vast quantities of carbon dioxide and slag. Hydrogen, however, can be used
as a substitute for coal as it too can react with the impurities in iron ore and do so while producing no carbon dioxide.
ArcelorMittal, the world’s leading steelmaker, has already completed a successful trial of a hydrogen steel plant in Germany.
They have invested €1 billion to construct the world’s first green hydrogen plant in Spain.
HEATING HOMES AND BUILDINGS
Keeping houses warm in winter is one of the biggest producers of carbon dioxide in the world. Exact numbers differ between
countries but in the United States, residential heating accounts for an estimated 20% of US greenhouse gas emissions. In
the UK, it’s estimated to account for one-third of GHG emissions. In colder climates – like Canada’s – it can be even higher
still. The attraction of hydrogen is that it can be substituted for natural gas in household heating without consumers noticing
a difference. In cold climates, households can continue using a boiler to heat their homes with it run on hydrogen instead.
GREEN AMMONIA
Ammonia is arguably the most important chemical in the world. This is because it is essential in fertilisers and allows our
planet to grow enough crops to feed 7 billion people. It is the second largest use of hydrogen. But the hydrogen it uses is
almost all derived from fossil fuels. Green hydrogen can remove fossil fuels from ammonia production and produce “green
ammonia”. Aker Clean Hydrogen has already started doing this in Norway. While German industrial giant Thyssenkrupp
and US fertiliser maker CF Industries have started trialling it in the US.
For more information on the ETFS Hydrogen ETF (ASX Code: HGEN), please speak to ETF Securities.
Client Services
+61 2 8311 3488
infoAU@etfsecurities.com.au
www.etfsecurities.com.au
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Disclaimer
The issuer of units in ETFS Hydrogen ETF (HGEN) ARSN: 651 638 630 is the
responsible entity of the fund, being ETFS Management (AUS) Limited (AFSL
466778). The PDS for the fund contains all of the details of the offer of units
in the fund.
This document is issued by ETFS Management (AUS) Limited (“ETFS”)
(Australian Financial Services Licence Number 466778). This document may
not be reproduced, distributed or published by any recipient for any purpose.
Under no circumstances is this document to be used or considered as an
offer to sell, or a solicitation of an offer to buy, any securities, investments or
other financial instruments.
The information provided in this document is general in nature only and does
not take into account your personal objectives, financial situations or needs.
Before acting on any information in this document, you should consider the
appropriateness of the information having regard to your objectives, financial
situation or needs and consider seeking independent financial, legal, tax and
other relevant advice having regard to your particular circumstances. Any
investment decision should only be made after obtaining and considering
the relevant product disclosure statement.
This document has been prepared by ETFS from sources which ETFS
believes to be correct. However, none of ETFS, ETFS Capital Limited, nor
any other member of the ETFS Capital Group, nor any of their respective
directors, employees or agents make any representation or warranty as to,
or assume any responsibility for the accuracy or completeness of, or any
errors or omissions in, any information or statement of opinion contained
in this document or in any accompanying, previous or subsequent material
or presentation. To the maximum extent permitted by law, ETFS and each of
those persons disclaim all any responsibility or liability for any loss or damage
which may be suffered by any person relying upon any information contained
in, or any omissions from, this document.
Investments in any product issued by ETFS are subject to investment risk,
including possible delays in repayment and loss of income and principal
invested. Neither ETFS, ETFS Capital Limited nor any other member of the
ETFS Capital Group nor any of their respective directors, employees or agents
guarantees the performance of any products issued by ETFS or the repayment
of capital or any particular rate of return therefrom.
The value or return of an investment will fluctuate and an investor may lose
some or all of their investment. Past performance is not a reliable indicator
of future performance.
The financial instrument is not sponsored, promoted, sold or supported in
any other manner by Solactive AG, nor does Solactive AG offer any express or
implicit guarantee or assurance either with regard to the results of using the
Solactive Global Hydrogen ESG Index (the “Index”) and/or Index trade mark or
the Index price at any time or in any other respect. The Index is calculated and
published by Solactive AG. Solactive AG uses its best efforts to ensure that
the Index is calculated correctly. Irrespective of its obligations towards the
Sponsor, Solactive AG has no obligation to point out errors in the Index to third
parties including, but not limited to, investors and/or financial intermediaries
of the financial instrument. Neither publication of the Index by Solactive AG,
nor the licensing of the Index or Index trade mark for the purpose of use in
connection with the financial instrument, constitutes a recommendation by
Solactive AG to invest capital in said financial instrument nor does it in any
way represent an assurance or opinion of Solactive AG with regard to any
investment in this financial instrument.
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