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In the transport sector, hydrogen fuel is expected to become economical with the decrease in fuel
cell cost, lower hydrogen supply cost, and conventional transport costs. Hydrogen fuel
will become convenient as the necessary development of refueling infrastructure happens. In the
past few years, battery technology has emerged rapidly however fuel cell electric vehicles
(FCEVs) are now emerging as an alternative solution

, especially in long-range segments . Hence, hydrogen fuel cells
are increasingly considered an integral part of FCEVs to generate clean power. Economies such
as the US, Japan, Europe and China are front runners, where activities and announcements
are already visible. For instance, the EU as a part of Hydrogen Roadmap has announced

 3.7 Mn fuel cell passenger vehicles on road by 2030; Japan also has a target 0.8 Mn
FCEVs by 2030 as a part of its Hydrogen Strategy 2017. More countries are expected to follow the
practice in the near term.

Currently, hydrogen plays an role in power generation, accounting for only ~0.2% of
total electricity generation globally (IEA, 2019), m linked to the use of gases from

steel, petrochemicals, and refineries, ., grey hydrogen. In the power industry, just like
fossil fuels, stored power in the form of hydrogen can be transported to other geographies that do
not have abundant renewable energy resources. Green hydrogen can also be used to store excess 
renewable in the form of compressed gas, ammonia or synthetic methane for

, which is not technically feasible and financially viable in battery storage
technologies. It can also act as a long-term storage option to balance the seasonal variation in
power generation from renewable .

A combination of hydrogen and ammonia can be used in hydrogen co-
fired gas turbines to increase power system flexibility, providing
potentially lower-carbon generation options. As per the IEA,

xisting gas turbines can handle a hydrogen share of 3-5% and a few
can handle shares of 30% or higher; these are mostly located in the US,
Europe and Asia. However, flashback and high NOx emissions are a 
few technical challenges that need to be addressed to make hydrogen
co-firing compatible in gas turbines at a sizable scale.

The extent that renewable hydrogen can be scaled for these
applications and in these combinations will be a true measure of its
success.

One of the largest near-term opportunities lies in building applications 
(space heating, hot water production and cooking) by blending hydrogen into the existing natural gas 
network. However, infrastructure upgrades and safety concerns are challenges that must be 
addressed to make it viable. 



As there is significant variation in low carbon electricity prices and 
attractiveness of CCUS between regions, the choice of technology will
region specific, with some countries betting on blue and others on green hydrogen.

In the next section, we examine what the hydrogen market’s evolution might look like.

Source – IEA, IRENA, The Hydrogen Council
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The hydrogen electrolyser market is witnessing a significant increase in activity and investment, as 
electrolysers offer an effective avenue for generation of truly clean hydrogen (green hydrogen). The 
operational flexibility offered by electrolysers positions them well as a reliable energy storage and 
transport avenue during peak load of renewable power generation. 

The following three electrolyser technologies are the most widely deployed

Source - Kearney – Energy Transition Institute and other Secondary Literature 

Electrolyser technologies will scale as more renewable enter the energy mix, and
through scale, the production costs for PEM and SOEC should decrease and become more 
cost competitive with Alkaline Electrolysers. 

Apart from cost, the water-intensive nature of the hydrogen production process is a concern for 
many. However, according to Hydrogen Europe, 1kg of hydrogen production requires 8.92
liters of water (fresh or demineralized). In context, this is minimal – to meet the EU’s 10 Mn tonnes 
hydrogen production target by 2030, 89 Mn tonnes of water would be consumed, which is 
0.00478% of all the freshwater resources in the EU. This signifies that the availability of water may 
not be a challenge in the production process, with the potential exception of water-scarce regions. 


