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It is clear that hydrogen —whether low-carbon (blue
hydrogen) produced from natural gas but with the carbon
dioxide captured; renewable (green) hydrogen produced
using electrolysis powered by renewable electricity; and
other colours of hydrogen - will play an important part in
replacing fossil fuels for electricity generation, transportation
and other industrial processes as countries seek to achieve
their net zero targets. But what is the investment appetite,
and how prepared are countries and organisations to
develop, adopt and invest in hydrogen?

Following the recent launch of Ashurst’s Energy Transition
Investment report, which surveyed close to 1,000 senior
executives involved in energy investment decision making
across the G20, this report takes a deeper dive into our
findings in relation to hydrogen.
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Current status of investment in
hydrogen in business plans

Across the G20, 31% of our respondents are currently
investing in, or, importantly, have decided to invest

in, hydrogen. Compared with other energy transition
technologies polled, this ranked seventh, behind battery
energy storage systems, pumped hydro storage systems,
electric vehicles, energy trading, CCUS and smart meters, but
ahead of decentralised energy.

While lower in the comparative rankings, the 31% current
commitment level remains significant, and, on the
transactions we are involved in, Ashurst is seeing larger and
larger amounts of capital being deployed into hydrogen-
related businesses (from electrolysers manufacturers, to
production facilities, to onshore transmission/distribution
and fuelling infrastructure and through to export and import
projects to create a global market).

Respondents’ sentiment that the technology will take longer
to mature reflects the current cost estimates for hydrogen,
which are not yet economically competitive. There is also a
lack of clarity about how quickly domestic and international
demand for hydrogen —whether as ammonia or liquified —
will emerge, but that does not seem to be preventing people
actively planning for investments.

Collectively, our Asia Pacific respondents had the highest
level of commitment to hydrogen, at 39%, reinforcing the
higher levels of current consumption of hydrogen in the
region.

In 2021 India announced (among other policy actions)
upcoming auctions in relation to the production of green
hydrogen, and plans to introduce a compulsory purchase
obligation for the use of green hydrogen in the production of
ammonia and refining.

Japan, one of the earlier countries to formulate a strategy for
the use of hydrogen, is focused on mainly importing the fuel,
and exporting end-use technologies such as hydrogen fuel
cell vehicles.

By contrast, Australia has more than 60 development
projects in the hydrogen space (ranging from concept
through to generation), and its government is investing
A$1.2 billion in building the country’s hydrogen economy,
with the aim to build a competitive export industry to
position itself as a leading global player.

Across to Europe, Italy is looking to position itself as a
European hub for hydrogen production. In its National Plan
for Recovery and Resilience, €3.2 billion was allocated for the
research, testing, production and use of hydrogen. Hydrogen
currently accounts for 1% of energy consumption in Italy,
however, it is mostly produced from fossil fuels. Current
focus for the Government is to leverage Italy’s favourable
geographic position and shift to green hydrogen production
with the help of wind and solar energy.

When looking at the size of businesses investing in
hydrogen, we saw that large businesses had a higher level
of commitment at 37%, with SMEs at 26% bringing down
the global average. This difference is quite notable in that,
comparing to other technologies, our findings did not
highlight such a vast gap.

This is representative of the fact that the driving force

of the deployment and future plans for this relatively
nascent technology are being led by governments or larger
organisations who have the greatest drivers to decarbonise
and/or the risk capital to deploy to invest at the earlier stage
of development.

37%

26%

LARGE SMEs
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G20: Top current investors
(either domestically or internationally)
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Australia

China/Canada

South Korea/Turkey/Indonesia

South Africa/Mexico

France/Russia
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Current and planned investment in non-power generation technologies

Investment trends

Which of the following non-power generation technologies are you CURRENTLY OR HAVE DECIDED to utilise or invest in?
(Please select all that apply)

67% Looking forward over the next five years at which
organisations are considering to utilise or invest in hydrogen,
we see some interesting changes in the potential investor
mix. In particular, Chinese organisations come on top, while
organisations based in the UK jump up the rankings. We also
see a, perhaps unsurprising, correlation between countries
where the top investor organisations are headquartered, and
those countries where targets are likely supporting positive
investor sentiment.

Which NEW non-power generation technologies is your
organisation considering to utilise or invest in over the
next 5 years? (Please select all that apply)

Battery storage*

Battery energy storage systems

Electric vehicles 40%

Battery storage*

Energy tradin
& & Smart meters

Carbon capture, utilisation

and storage Pumped Hydro Storage Systems
& peaty 8 )EPHSS)

Smart meters .
As examples: Energy trading

+ China predicts that by 2025 the output of the country’s
hydrogen industry will be valued at 1 trillion yuan
(US$152 billion), and that by 2030 its demand for
hydrogen will reach 35 million tonnes.

Pumped hydro storage systems Carbon capture, utilisation

* ‘Battery storage’ for 2021 is a combination of respondents and storage (CCUS)

Hydrogen who selected ‘Battery energy storage systems’ OR
Electric vehicles

‘Pumped hydro storage systems’.

. 2021 2020

Decentralised energy

Hydrogen

+ Inthe UK, with its 5GW low-carbon production capacity
target by 2030, it is predicted the hydrogen economy in

the country could be worth at least £13 billion by 2050.

None Decentralised energy

Battery Energy Storage Sy(sgggrg
+ Indonesia is also ranked highly over the next five years,
with its state-owned energy company, Pertamina, having None
signed an initial study agreement with ExxonMobil to
assess the deployment of low-carbon technologies,
including hydrogen, in support of the country’s target to
add 10GW of clean energy power generation capacity

Current and future investment in non-power generation technologies
* ‘Battery storage’ for 2021 is a combination of respondents

who selected ‘Battery energy storage systems’ OR

LOW GROWTH HIGH GROWTH

‘Pumped hydro storage systems’.
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by 2026.
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- « Germany has a deployment target of 5GW electrolysis by
z 2030, and notably, in 2022 a fleet of 27 hydrogen trains, Again comparing the size of businesses driving this
= 50% Battery energy storage systems @ the world’s largest zero-emissions passenger fleet at investment interest, we see the difference between large
% o time of writing, is planned to commence operation in businesses and SMEs shorten, at 24% and 20% respectively,
= @ Electric vehicles the country. perhaps reflecting that, as this technology matures it will
= Energy trading gain interest from the wider market.
T 40% CCus @ Smart meters .
LED Technology investment trends 24%

Overall, in terms of most likely technology to invest in,
@ Pumped hydro storage systems hydrogen was chosen by 22% of respondents across the 20%
30% Hydrogen @ G20, ranking sixth, this time only edging out decentralised
Decentralised energy @ energy and battery energy storage systems. This is likely to
E be because hydrogen is more nascent when compared to
g 20% other more established low carbon technologies like solar
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Preparedness to develop
and adopt hydrogen

G20: Top potential investors

(either domestically or internationally)

Looking into our respondents’ opinion as to whether their With some governments already having increased available
China 39% country was prepared to develop and adopt hydrogen, it incentives, we expect private sector investment to continue
o
is clear that regulatory change is needed to support the to grow, particularly as government regulation and support
Indonesia 28% advancement of hydrogen deployment. If governments are become clearer.
serious about creating a local hydrogen economy and/or
Mexico 27% being part of a new global hydrogen trading ecosystem, it
is clear that they will need to create the incentive to invest,
South Africa 26% whether by stick or carrot or both.
UK/India 25% Hydrogen strategies across the globe (G20 and beyond)
2017 2018 2019 2020 2021 2022
Australia 24%
Argentina National hydrogen strategy in preparation
Germany Australia Australia’s hydrogen strategy launched in November 2019
Brazil/Turkey Brazil Brazil’s hydrogen programme launched in October 2021
Canada Canada’s hydrogen strategy launched December 2020
Argentina China no standalone hydrogen strategy for China yet

South Korea/France/Russia

European Union

EU’s hydrogen strategy launched in July 2020

France France’s hydrogen strategy launched in September 2020
US/Saudi Arabia
Germany Germany’s hydrogen strategy launched in June 2020
Canada India India — no standalone hydrogen strategy for India yet
Indonesia Indonesia — no standalone hydrogen strategy for Indonesia yet
Italy
Italy Italy’s hydrogen strategy launched in December 2020
Japan Japan Japan's hydrogen strategy launched in December 2017
Mexica Mexico — no standalone hydrogen strategy for Mexico yet
Russia Russia’s hydrogen strategy launched in October 2021
20% Saudi Arabia Saudi Arabia — Saudi Arabia’s hydrogen strategy in preparation
South Africa South Africa — South Africa’s hydrogen strategy in preparation

South Korea
Turkey

United Kingdom

South Korea’s hydrogen strategy launched in January 2019

Turkey’s hydrogen strategy in preparation

UK’s hydrogen strategy launched in August 2021
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United States specific States launched their strategies but national strategy still pending
Beyond the G20
2017 2018 2019 2020 2021 2022
Chile Chile’s hydrogen strategy Launched in November 2020
Denmark Denmark’s hydrogen strategy (Danish only) Launched in October 2020
Finland Finland’s hydrogen strategy Launched in November 2020

The Netherlands
Norway
Portugal

Spain

Sweden

United Arab Emirates

Netherland’s hydrogen strategy Launched in April 2020

Norway’s hydrogen strategy Launched in May 2020

Portugal’s hydrogen strategy Launched July 2020

Spain’s hydrogen strategy Launched in May 2020

Sweden’s hydrogen strategy Launched in November 2021

UAE’s hydrogen strategy Launched in November 2021
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http://csirocsiro.au/
https://www.nrcan.gc.ca/climate-change/the-hydrogen-strategy/23080
https://ec.europa.eu/energy/sites/ener/files/hydrogen_strategy.pdf
https://www.bdi.fr/wp-content/uploads/2020/03/PressKitProvisionalDraft-National-strategy-for-the-development-of-decarbonised-and-renewable-hydrogen-in-France.pdf
https://www.bmwi.de/Redaktion/EN/Publikationen/Energie/the-national-hydrogen-strategy.pdf?__blob=publicationFile&v=6
https://www.iea.org/policies/13087-national-hydrogen-strategy-preliminary-guidelines?qs=hydrogen&technology=Hydrogen
https://www.meti.go.jp/english/press/2017/1226_003.html
https://www.csis.org/analysis/russias-hydrogen-energy-strategy#:~:text=Key%20Points,and%202%20million%20by%202035.
https://www.iphe.net/republic-of-korea
https://www.gov.uk/government/publications/uk-hydrogen-strategy
https://energia.gob.cl/sites/default/files/national_green_hydrogen_strategy_-_chile.pdf
https://brintbranchen.dk/brint-og-power-to-x-kan-give-danmark-nyt-vaekst-og-eksporteventyr/
https://www.businessfinland.fi/4abb35/globalassets/finnish-customers/02-build-your-network/bioeconomy--cleantech/alykas-energia/bf_national_hydrogen_roadmap_2020.pdf
https://www.government.nl/documents/publications/2020/04/06/government-strategy-on-hydrogen
https://www.regjeringen.no/contentassets/40026db2148e41eda8e3792d259efb6b/y-0127e.pdf
https://www.iea.org/policies/12436-hydrogen-strategy
https://ec.europa.eu/energy/sites/default/files/documents/1-2_es_20200526_spain._renewable_hydrogen_roadmap.pdf
https://www.enlit.world/hydrogen/sweden-a-national-strategy-for-green-hydrogen/
http://wam.ae/en/details/1395302988986

Countries to develop

and adopt hydrogen

G20: Best prepared countries to develop and adopt hydrogen

US/India

UK

France

South Africa

Russia

Australia

G20: Least prepared countries to
develop and adopt hydrogen

Argentina

China/Canada

43%

Brazil 36%

South Korea 34%

Italy 33%

Mexico 31%
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71%

88%

86%

83%

82%

80%

Individual organisations to
develop and adopt hydrogen

When looking at individual organisations’ own preparedess
to develop, adopt or invest in hydrogen, 70% of respondents
felt their organisation was prepared to do so, but that was
actually one of the lower results across differing low carbon
technologies.

G20: Best prepared organisations

India

France

UK/US

China

Turkey

Australia

G20: Least prepared organisations

South Africa _ 30%

Despite the seemingly slow progress in hydrogen adoption,
our report shows the confidence in hydrogen as an
investment asset is consistently growing. There is more

to be done at the government-level with incentives and
regulatory frameworks posing as major drivers for hydrogen

This also highlights some interesting dichotomies when

we look at the perception of each countries’ preparedness,
versus the organisations’ own preparedness within their
home regions. For example, Chinese organisations rank their
own preparedness high at 81%, whereas they rank their
overall country as one of the least prepared.

91%

85%

83%

81%

market to truly develop. With many of the G20 and other
developed nations leading the charge on drafting hydrogen
strategies, roadmaps and business models, we expect
investment activity to continue to increase.
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Contact us

=

Michael Burns, Partner
Global Co-Head of Energy,
EMEA/US

(London)

T +44 2078592089

M +44 7717 840 646
michael.burns@ashurst.com

v

Paul Curnow, Partner
Global Co-Head of Energy,
APAC

(Sydney)

T +61292585738

M +61 434074 591
paul.curnow@ashurst.com
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entities. Information about which Ashurst Group entity operates in any country can be found on our website at www.ashurst.com.
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not take into account and is not intended to apply to any specific issues or circumstances. Readers should take independent legal advice. No part of this publication may be
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