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Green Hydrogen: An Overview

Green hydrogen refers to hydrogen generated by electrolyzing water, using renewable energy sources like solar or wind power. Through electrolysis, water is

separated into hydrogen and oxygen, and the resulting hydrogen serves as a clean and sustainable fuel.

db P
i3
a_ () =

Key Benefits

* 100 % sustainable: It does not release polluting gases either during
combustion or production

* Versatile: green hydrogen can be converted into electricity or synthetic gas,
serving various purposes in commercial, industrial, or mobility applications
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Sources: Icons, Key Players, Top Nations, Growth, Benefits and Challenges, energy Storage, Challenge, Benefit

According to a June 2023 report from Deloitte, the market for green hydrogen is expected to experience accelerated growth after 2030.
Deloitte forecasts that from 2030 to 2050, this market will expand by 50%, reaching an annual value of USD 1.4 trillion.

Key Challenges
Cost: Comparatively more expensive than hydrogen produced from fossil fuels
Infrastructure: Building necessary infrastructure requires substantial investment

Scaling up: Maintaining a low CAPEX for the installation and production costs
compared to other hydrogen production technologies is challenging

Top Green Hydrogen Producer Nations
Australia, USA, and Spain will lead the market by end of 2030

Canada, Chile, Egypt, Germany, India, Brazil, and Morocco will follow (based
on announced green hydrogen projects and targets around the globe)
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https://www.flaticon.com/search/2?word=challenges
https://www.blackridgeresearch.com/blog/list-of-top-green-hydrogen-producing-companies-in-the-world
https://www.hydrogeninsight.com/production/exclusive-which-ten-countries-will-be-the-biggest-producers-of-green-hydrogen-in-2030-/2-1-1405571
https://www.edie.net/in-numbers-inside-the-booming-global-green-hydrogen-market/
https://www.linkedin.com/pulse/unlocking-green-revolution-booming-clean-hydrogen-market-vikash-singh/?trk=article-ssr-frontend-pulse_more-articles_related-content-card
https://www.azocleantech.com/article.aspx?ArticleID=1610
https://www.linkedin.com/pulse/green-hydrogen-production-associated-challenges-akash/
https://www.iberdrola.com/sustainability/green-hydrogen

Value Chain of Green Hydrogen

Renewable 9— Electricity
Electricity Transmission to
Generation Electrolyser

In the electrolysis process,
renewable electricity splits water into
hydrogen and oxygen, utilizing devices

like alkaline electrolyzers,

PEM electrolyzers, or solid

oxide electrolyzers.

Sources: Value Chain, Icons, Applications, Link, Link 2, application

H2 Electrolyser

The produced hydrogen is compressed

and then transported to end-users via
pipelines, trucks, or ships, chosen
based on operational scale and
distance.

Storage and 9-
Distribution

Applications

1 Green Hydrogen Production Storage & Distribution ( Application

It has versatile applications, serving as a
fuel source for vehicles and electricity
generation in fuel cells. Additionally, it

finds utility in heating systems,
chemical and fertilizer production, and
microgrids, offering energy-efficient
solutions.
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https://currentaffairs.adda247.com/issues-with-green-hydrogen/
https://www.flaticon.com/search/2?word=transport&shape=fill
https://blogs.worldbank.org/ppps/green-hydrogen-key-investment-energy-transition
https://h2perform.de/en/value-chain/
https://www.tuvsud.com/en-in/themes/hydrogen/explore-the-hydrogen-value-chain
https://mnre.gov.in/hydrogen-overview/

Recent Developments (2022 and 2023)
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The European

Commission laid out its

'REPowerEU' planin

March 2022

* |t aims to produce
and import 10 million
tons of green
hydrogen each by
2030

In October 2023, the US

Department of Energy

(DOE) unveiled an

initiative involving an

investment of USD 7 Bn

* |t aims to establish
seven Regional Clean
Hydrogen Hubs
(H2Hubs) across the
nation. This move is
aimed at expediting
the large-scale rollout
of affordable, clean
hydrogen

The UAE government
has approved a new
national hydrogen
strategy in 2023

* |t aims to produce 1.4

million tonnes of
green hydrogen per
year by 2031 and 15
million tonnes by
2050

Sources: Europe, Auction, UAE, India, Incentive, Green Hydrogen Mission, South Africa, USA, China, China Plan

South Africa approved
the Green Hydrogen
Commercialization
strategy in October
2023

* This step aims to
position South Africa
as a major producer
and exporter of green
hydrogen

China laid down its

National Plan for

Hydrogen in 2022

* |t aims to achieve a
green hydrogen
output of 100K to
200K tonnes annually
by 2025, utilizing
renewable feedstock
resources, and to
deploy a fleet of 50K
vehicles powered by
hydrogen within the
same timeframe

India’s National Green
Hydrogen Mission, was
approved in January
2022. It aims to achieve
an annual production
capacity of 5 million
metric tonnes of green
hydrogen by 2030
* To reach this goal,
USD 2.4 billion has
been allocated, with
the majority being
provided as
production subsidies
for green hydrogen
producers and
electrolyzer
manufacturers
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https://energy.economictimes.indiatimes.com/news/renewable/global-green-hydrogen-capacity-to-hit-21-mtpa-by-2030-cii-ey-report/103817213
https://mercomindia.com/europe-green-hydrogen-auction#:~:text=The%20European%20Commission%20has%20launched,kilogram%20of%20hydrogen%20they%20produce.
https://www.hydrogeninsight.com/policy/uae-targets-15-million-tonnes-of-green-hydrogen-production-by-2050-as-it-approves-national-h2-strategy/2-1-1480383
https://newclimate.org/sites/default/files/2023-11/The%20landscape%20of%20green%20hydrogen%20in%20India_nov2023.pdf
https://planet.outlookindia.com/news/govt-subsidies-for-green-hydrogen-attract-34-companies-news-416716
https://www.india.gov.in/spotlight/national-green-hydrogen-mission
https://solarquarter.com/2023/10/20/south-africa-gives-green-light-to-green-hydrogen-commercialisation-strategy/
https://www.energy.gov/articles/biden-harris-administration-announces-7-billion-americas-first-clean-hydrogen-hubs-driving
https://www.iea.org/policies/16977-hydrogen-industry-development-plan-2021-2035
https://www.csis.org/analysis/china-unveils-its-first-long-term-hydrogen-plan

Recent Developments (2023)
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* FuelCell Energy &

Oando signed an MoU
for large-scale green
hydrogen and low-
carbon energy
production in Africa in
Oct 2023

It collaborated with
Malaysia Marine and
Heavy Engineering
Holdings Berhad (MHB)
to Deliver Solid Oxide
Electrolyser facilities in
Asia, New Zealand, and
Australia for large-scale
green hydrogen
production in Feb 2023
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Plug Power planned to
build a 35-tons-per-day
green hydrogen
generation plant at Port
of Antwerp-Bruges in
Europe. Initial
production of green
hydrogen is expected in
late 2024, and plant
commissioning will be
in 2025.

It signed an agreement
with Walmart to help
power its lift trucks
and deliver green
hydrogen using a fleet
of liquid transport

Bloomenergy

* Bloom Energy

Corporation has
declared its
involvement in the
Nujio’qonik project, a
pioneering
intercontinental green
hydrogen
commercialization
venture in Canada with
a budget of USD 4.5
billion, by supplying its
globally recognized
solid oxide electrolyzers
(SOEC) in 2023

Sources: Adani, Reliance, Gail, FuelCell, MHB, Plug, Walmart, BloomEnergy, Sinopec
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* Sinopec has finished

building the Xinjiang
Kuga Green Hydrogen
Pilot Project, the
largest photovoltaic
green hydrogen
production initiative in
China. Upon reaching
full capacity, it was
launched to produce an
annual output of
20,000 tons of green
hydrogen.

adani

¢ Adani New Industries

Ltd (ANIL), has
committed USD 2.5
billion to establish an
integrated value chain
for its green hydrogen
project. This project,
with an annual capacity
of 1 million tons, is
expected to become
operational by the
financial year 2027.

Reliance

Industries Limited

¢ Reliance Industries is in

the process of building
infrastructure for the
distribution of green
hydrogen, aiming to
facilitate the seamless
supply once production
starts. The company has
set a goal to commence
the production of
green hydrogen by
2025.
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https://www.chemanalyst.com/NewsAndDeals/NewsDetails/adani-group-invests-25-billion-in-developing-green-hydrogen-value-chain-23967
https://timesofindia.indiatimes.com/business/india-business/reliance-industries-eyes-green-hydrogen-production-in-2-years-aims-to-bring-down-production-cost-to-just-1-per-kg-by-2030/articleshow/102388117.cms?from=mdr
https://www.newsip.in/current-affairs/green-india-initiative-gail-doubles-hydrogen-blending-in-indore-gas-network/
https://investor.fce.com/press-releases/press-release-details/2023/FuelCell-Energy--Oando-Sign-MOU-for-Large-Scale-Green-Hydrogen-and-Low-Carbon-Energy-Production-in-Africa/default.aspx
https://mhb.com.my/fuelcell-energy-to-collaborate-with-mhb-to-deliver-solid-oxide-electrolyzers-for-large-scale-green-hydrogen-production/
https://www.environmentenergyleader.com/2022/06/plug-power-to-build-a-hydrogen-generation-plant-at-port-of-antwerp-bruges/
https://www.ir.plugpower.com/press-releases/news-details/2022/Plug-Supplies-Walmart-with-Green-Hydrogen-to-Fuel-Retailers-Fleet-of-Material-Handling-Lift-Trucks/default.aspx
https://newsroom.bloomenergy.com/blog/story-20230522
http://www.sinopecgroup.com/group/en/Sinopecnews/20230911/news_20230911_324636585235.shtml

Benori is a trusted partner for knowledge solutions across the globe, serving clients
from a wide range of industries including Professional Services, Financial Services,
Consumer & Retail, Technology & Internet, Industrials & Manufacturing, and more. Our
customized solutions strengthen the insights value chain of our clients, empowering
them with key insights needed to drive intelligent decision-making and accelerate
growth.

Headquartered in India, Benori is uniquely positioned to deliver multilingual research
needs of global clients, powered by its digital agility, deep research capabilities and a
highly experienced leadership team. Adopting a 360-degree approach, our team
employs a combination of diverse methodologies including primary research, secondary
research and data modeling, and offers detailed foresight on market trends,
competitive shifts, regulatory changes and technological advancements.

Powering Growth Through Knowledge

@ info@benoriknowledge.com

* www.benoriknowledge.com
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