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India — Potential & Vision for
Hydrogen Economy

India Hydrogen Market Share (2021) -

There is tremendous potential for low-cost, low-carbon , : :
Consumption by key sectors in India

production of H, in India and the Government along with industry
identifies the same.

There is tremendous potential for low-cost, low-carbon 5% 39, W Fertlizer (Ammonia)
production of hydrogen in India, which can enable broad \ m Refineries
adoption of hydrogen across sectors. Currently in India,
hydrogen mainly serve as feedstock in ammonia and
methanol production and in refineries. In transportation it is
catching up but is in very nascent stages in the country. It is
anticipated that good numbers of FCEVs and buses shall
come into play in the big cities for public transport in the
country. Also, under the mining segment also it is
anticipated to evolve as an alternative source.

® Chemical (Methanol & Others)
Transportation
Power Generation
Others

Source : eninrac research & analysis & Channel Checks

6 Million USS 11 Close to

Tonnes Billion 80% Only 20%

Of H, is currently Is total worth of Is captured by fertilizer Is captured _by
consumed in Indian current H, market in (ammonia), refineries & transportation, power
market India chemical segment in generation & other

India segment in India
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India — Hydrogen demand potential across end use
application sector — 2025, 2030 & 2050 vision

H H H Additional upside from other uses:'
Hydroge'n demand poteqtlal in India - synthetic jet fuel
across different consuming sectors - * Ammonia as fuel for shipping
2025, 2030 to 2050 vision 2% Newfeedstock  Others
Million tonnes per annum Fuel for Industry

270 Power generation & grid balancing
Transportation

Chemical (Methanol)

Refineries
17.1
14.2 'Assuming that 20% of jet fuel demand shall be met by
synthetic fuel and 20% marine bunker fuel by ammonia
1 2.57 . .
Fertilizer (Ammonia) 2Demand excluding feedstock, based on IEA final energy
6 4.63 demand for India
Note: Some numbers may not add up due to roundin
163 6.52 Y P g
2.30
H, share of final energy demand in India?
Base Ambitious Base Ambitious

2020 2030 2050 Source : eninrac research & analysis, IEA & Channel Checks
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India is uniquely positioned to build a leading

hydrogen economy

India has the abundant, low-cost primary
energy sources needed to produce low-
carbon hydrogen

For electrolytic hydrogen, the country has
ample renewable and low-carbon electricity
resources, including wind, solar, and
hydropower, while nuclear power is gaining
grounds in the country and may turn up to be a
useful resource as well.. Further, India is
developing large-scale renewable power, with
forecasts for the costs of electricity
production as low as $20-$25 per MWh in
2030.

Utilizing all forms of domestic energy for
hydrogen generation increases energy security
by decreasing energy imports. Hydrogen can
be flexibly generated, which offers consumers
the lowest cost of multiple energy sources at
any given time and will create economic
growth across India, including in regions that
are traditionally not energy producers.
Furthermore, this flexibility of hydrogen
increases the resilience and reliability of the
entire Indian energy system.

India home to industrial sector leaders capable of scaling a hydrogen
economy

Indian industrial leaders, such as in the petroleum refining and advanced
manufacturing industries, have decades of experience financing and
managing capital-intensive megaprojects. With the right regulatory
support, the Indian companies could mobilize large private investments in
hydrogen equipment development, hydrogen production, and distribution
infrastructure. In line plans of RIL and Adani Limited have already been
launched to ascertain the LCOH of $1 by 2030. Further, a large network of
Indian companies are leveraging global expertise in fuel cells,
electrolyzer, reformers, and CCS are already helping to bring equipment
and production costs down through long-term partnerships.

For Indian transport, H, is strong low-carbon alternative

India has consistently seen arise in in trucking industry and has a long
haul when compared to global markets. On an average Indians drive more
than 10,000 kms per annum. Buyers' vehicle choices reflect this need for
long-distance capability, as sport utility vehicles (SUVs) and crossover
vehicles have a projected sales growth of 1 percent per year in the next
decade, while a 1 percent decline is projected for passenger cars. Such
long distances and preferences for large vehicles favor FCEVs over BEVs.
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India already has many industrial applications in
motion that are short-term moves

Bubble size in the legend corresponds to 1 million metric
tons of hydrogen

‘ Potential hydrogen demand market size in India 2030

Potential hydrogen demand market size in India 2050

Established and . Distributed power
emerging
[ Forklifts/material handling
P Trucks (vans/light commercial vehicles, medium-heavy duty trucks, captive

trucks at ports and mines)

Light duty passenger vehicles (all passenger cars including taxis, pickup
trucks, SUVs, cross overs)

Fertilizers, chemicals and refineries
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India already has many industrial applications in
motion that are short-term moves (contd.)

Bubble size in the legend corresponds to 1 million metric
tons of hydrogen

‘ Potential hydrogen demand market size in India 2030

Potential hydrogen demand market size in India 2050

Short-term . Steel (virgin steel)
decarbonization
moves
° Aviation (low-carbon fuels)
o High grade industrial heat
‘ Commercial & other applications
° Medium-and low-grade industrial heat

® Centralized power
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Estimated revenue generated along the value chain
in India 2030 & 2050 end use case

Revenue breakdown

by value chain steps 630
S billions 42 Manufacturing of hydrogen production and distribution equipment

Hydrogen production, distribution, infrastructure, and retail

Manufacturing of specialized materials and components

Manufacturing of end-use applicants (transport, industry buildings, power)

Aftermarket services and new business models

@ @ Millions of jobs

2030 2050
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Source : eninrac research & analysis, IEA & Channel Checks
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