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Energy Transition | How Far Off Is 
The Hydrogen Economy? 

Governments’ zero-carbon strategies suggest long-term 
potential for hydrogen, but costs need to come down first.  

How this will shape 2021 and beyond 
Future policy will determine which markets take up low-carbon hydrogen. Its 
cost-competitiveness versus low-carbon alternatives and the price sensitivity of 
existing products (including through carbon prices or carbon import taxes) will likely 
influence decisions. Other factors are carbon efficiency, hydrogen infrastructure 
needs, and employment or national industry considerations. 

Existing grey hydrogen users will likely be affected first. We already foresee an 
increasing need for low-carbon hydrogen in refineries in Europe, as some ongoing 
integrated solar-electrolysis projects indicate. However, it will take more time for 
blue or green hydrogen to penetrate existing ammonia fertilizer markets, given the 
price sensitivity of this globally traded commodity. Assuming policies shift to 
greener fertilizers, this will support green ammonia projects in countries with 
abundant cheap solar power, such as Saudi Arabia or Australia. 

New H2 applications could see inroads this decade in fuel cells for heavy-duty 
trucks. This is already in focus in several Asian countries, like Japan, South Korea 
and China. In Europe, a lot will depend on future policy coordination between 
countries and extensive hydrogen infrastructure requirements: The announced 
Daimler-Volvo fuel cell joint venture already shows companies need to be prepared. 

What we think and why 
Many hurdles are to be overcome before hydrogen takes off. As a fuel, hydrogen is 
not competitive with conventional fuels. Even if the cost of renewable electrolysis-
based green hydrogen halves by 2030 to $2 per kilogram, it would still correspond 
to oil at over $100 per barrel.  

Governments' long-term net zero commitments, however, lift potential for 
hydrogen. The EU’s hydrogen strategy targets to install 40 gigawatts (GW) of 
electrolyzer capacity by 2030 from a mere 1 GW today. National plans are still to be 
laid out in the coming year before various pilot projects gain traction. 

Policies may need to support low-carbon blue hydrogen to complement green 
hydrogen. This is because projected huge growth in renewable generation may be 
directed first to decarbonizing the power grid—displacing coal- or gas-fired 
generation. Such direct use of renewable electricity is more carbon-efficient than 
converting it into hydrogen. 

 

 

 

 

HYDROGEN 

– Hydrogen or H2 is currently used mainly 
in niche applications, principally 
refining, chemicals, and ammonia 
fertilizers 

 

GREY HYDROGEN 

– Accounting for 95% of current H2, this is 
produced via steam-reforming of 
methane (or coal in China) into H2 + O2. 

– Accounts for 3% of global CO2 emissions 

– Typically costs $1-$2/kg (depending on 
regional gas price) 

 

BLUE HYDROGEN 

– Produced by steam-reforming of 
methane (coal in China) into H2 and O2 

– CO2 capture and storage reduces 
emissions by 10x (versus grey ) 

– Needs low-priced gas to be competitive 
and underground storage for CO2, such 
as in depleted oil and gas reservoirs or 
salt caverns. 

 

GREEN HYDROGEN 

– Produced by electrolysis of water into 
H2 and O2 , powered by renewable 
electricity 

– No CO2 emissions 

– Needs abundant low-cost renewable 
generation to be competitive, with a 
decline in costs by 50% to $2.0-2.5/kg 

Momentum for hydrogen is 
policy-driven rather than 
economic. Any energy 
transition will likely take 
decades. The Hydrogen 
Council projects its share in 
primary energy could rise to 
15% …but only by 2050 
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Chart 28 

Cost Development For Different Hydrogen Technologies 

 
Source: Hydrogen Council; HIS; IEA. H2 – Hydrogen. 

What could go wrong 
The next five years will be experimental before we can be more certain which 
hydrogen applications will gain long-term policy support and reach industrial scale, 
whether green hydrogen costs will come down substantially and sufficient low-cost 
renewable generation will be available by 2030. 

A true hydrogen economy may only materialize post 2030-2035. Once renewables 
penetration reaches 70%-80% of power output, there will be an increasing need to 
balance the system and store surplus electricity, which hydrogen can provide. 
Whether hydrogen will ultimately replace gas-fired generation will depend on net 
zero commitments, as hydrogen-based power will remain intrinsically more 
expensive (even when costs are expected to halve to $100/MWh by 2030) given 
conversion and round-trip inefficiencies. 

Even more uncertain is how hydrogen may fully decarbonize certain industries, 
for instance to replace gas-based heating in buildings, produce carbon free steel, or 
to serve as fuel for shipping or even airlines. A major transition will likely take 
several decades. The Hydrogen Council projects that hydrogen’s share in primary 
energy could reach 15%… but only by 2050 
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of the year are promising, but this is merely the first step toward a return to social and economic normality; equally 
critical is the widespread availability of effective immunization, which could come by the middle of next year. We use 
this assumption in assessing the economic and credit implications associated with the pandemic (see our research 
here: www.spglobal.com/ratings). As the situation evolves, we will update our assumptions and estimates accordingly. 
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