
 

Why everyone is talking about hydrogen

Renewable energy can and will decarbonise power generation. Renewable energy and batteries can and will decarbonise
the automotive sector. But these technologies will not be as viable for aviation, shipping, commercial vehicles, steel or
fertiliser manufacturing. In all of these vital industries it looks as though hydrogen will be needed, or at least that hydrogen
will be one of the most viable solutions, for decarbonisation.
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Hydrogen can be burnt in a combustion engine or boiler for transportation and heating; used to power a fuel cell for
transportation or heating; or used as a reduction agent for iron to make steel. It can also be used as an energy storage
agent by using excess solar energy in the summer to produce hydrogen, which can then be stored and converted back to
electricity for use in the winter. All of these processes have zero or much lower CO2 emissions than current alternatives.

How much hydrogen will we need?

Hydrogen is already used in a few large scale industrial processes, such as oil refining ammonia and nitrogen fertiliser
production. However, if hydrogen fulfils its potential in these new end markets of heating, industrial, transportation and
energy storage, the production and consumption of hydrogen volumes would need to expand 7-10x from current levels. The
chart below was produced by the Hydrogen Council, a consortium of industry and energy groups to highlight the potential
market growth if all of the above use cases for hydrogen materialise.
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Doesn’t hydrogen production create its own emissions?

Yes. 95% of existing hydrogen production is exceptionally polluting, being produced from natural gas (10kg CO2 per 1kg of
hydrogen produced) or coal gasification (20kg of CO2 per 1kg of hydrogen produced). However, hydrogen can be
produced CO2-free by electrolysis of water. If renewable energy is used to produce the electricity, the hydrogen can
essentially be made CO2-free.

What are the respective costs of these different production methods?

Today, renewable hydrogen is a lot more expensive than fossil fuel hydrogen. However, this is expected to change, and by
2030 renewable hydrogen should cross over and become the cheapest method of production, at which point there is really
no need to persist with alternative production methods. The situation is very similar to where electric vehicles (EVs) and
renewable energy itself were 5-10 years ago.

The chart below compares the costs of ‘blue’ hydrogen (made from natural gas) at different gas prices to renewable
hydrogen. While very cheap gas with carbon capture and storage might still be slightly cheaper than solar produced
hydrogen in 2030, the difference will be fairly small. There are also others who forecast renewable hydrogen costs to fall
faster than this.

How big could the market for green hydrogen be?



This really depends on whether policy makers can be convinced by the natural gas industry that carbon capture and
storage is a viable solution. In theory, making hydrogen from natural gas and then storing the CO2 underground could
remain cost competitive with renewable produced hydrogen. However, currently no-one is really doing this at scale, and
there are all sorts of legal and environmental problems with storing tens of billions of tonnes of CO2 underground.

The costs of renewable derived hydrogen are going to fall dramatically as shown above, driven by economies of scale and
the ever falling costs of renewables, and this makes it quite likely, in our view, that green hydrogen will overwhelm fossil-
derived hydrogen in 10 years' time. Given that green hydrogen is only 1% of the hydrogen market today, the potential is
huge. In a blue sky scenario, taking 100% share of a market that will be 8x larger means that green hydrogen production
would be 800x larger than it is today in 2050!

What regulatory support is there for this transition?

The European Union (EU) is the furthest along in its planning for the transition to a zero emission economy, and it has
recognised the need to develop a strong hydrogen industry to enable decarbonisation in industry, transport and heating. In
July, the EU announced its hydrogen strategy, targeting at least 40GW of renewable hydrogen electrolysers and the
production of 10mt of renewable hydrogen by 2030. The analysis anticipates the need for €24-42 billion of capital
investment for electrolyser capacity up to 2030.

What will be the investment consequences of this transition?

There will, of course, be many investment consequences. There will be opportunities for energy companies and industrial
engineering companies to build and operate all the new green hydrogen facilities. There will also need to be hundreds of
gigawatts of new renewable energy capacity to supply electricity to the electrolysers, and these new renewable energy
volumes are not yet built into market forecasts for the wind and solar industry suppliers.

However, perhaps the simplest business and investment opportunity will be the growth that comes to the companies that can
capture the equipment market for all the new electrolysers that will be deployed. Electrolyser equipment sales are a truly
tiny market today, at only approximately $250m revenues in 2020.

Building out the required scale of green hydrogen to decarbonise all these industries globally would require an annual
electrolyser market of closer to $25bn in the peak years of construction. In that context, the fact that there are only a
handful of leading electrolyser players today makes this a very interesting industry, as while there could be some new
entrants, the technology is not simple and the established players are rapidly forming alliances and customer relationships
with developers and energy groups. This will give them economies of scale and help them drive down costs.
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