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Hydrogen: a new season begins 

1. Overview 

Hydrogen is once again a major talking point, having returned to the spot-
light almost a year ago: this time, however, could be its moment. Hydrogen 
is not directly a source of energy but rather an energy carrier. Indeed, ref-
erence must be made to molecular hydrogen, which is not naturally occur-
ring and must therefore be obtained by separating it from other molecules. 

A. Types of hydrogen  

 
Hydrogen is classified into the following main types based on how it is 
produced:1 

GREY HYDROGEN BLUE HYDROGEN GREEN HYDROGEN 

Hydrogen obtained 
from the steam re-
forming2 of hydrocar-
bons, especially me-
thane, or from the 
gasification of coal or 
even oil.3 This pro-
cess leads to consid-
erable CO2 emis-
sions. 

Grey hydrogen pro-
duced at the end of 
the carbon capture 
and storage (CCS) 
process. In this way, 
the CO2 is captured 
and stored instead of 
being released into 
the atmosphere.4 

Hydrogen produced 
by water electrolysis,5 
using electricity from 
renewable sources 
(e.g., photovoltaic, 
wind, hydroelectric, 
or geothermal en-
ergy). This process 
does not cause any 
CO2 emissions. 

 

B. Transport and storage 
 

⎯⎯ 
1 The following types of hydrogen are also worth mentioning: 

(i) pink hydrogen (or yellow or purple), produced the same way as green hydrogen, i.e., using 
electrolysers. In this case, however, the energy used does not come from renewable sources 
but from nuclear power plants; and 

(ii) turquoise hydrogen, produced through pyrolysis, which is still in an experimental phase. 

2 Steam reforming is a chemical process for separating hydrocarbon molecules to obtain hydrogen 
in its elementary molecular form. 
3 It is also called brown or black hydrogen. This type of hydrogen is extracted from natural gas and 
other fossil fuels and currently represents 95% of the hydrogen produced. 
4 CO2 is not entirely eliminated through CCS. Indeed, although the process is able to capture and 
store 90% of CO2, the remaining 10% is still released into the atmosphere. 
5 Green hydrogen is produced using electrolysers, i.e., machines that, using electrical energy pro-
duced by a renewable source, separate a water molecule into oxygen and hydrogen and thereby 
obtain hydrogen in its molecular form. 
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Hydrogen can be compressed, stored and transported in both liquid and 
gaseous form. Specifically:  

- hydrogen can be transported in gaseous form through pipelines 
or in liquid or compressed gas form in tanks. At the moment, it 
is not yet clear whether existing gas networks can be adapted 
and/or repurposed – at least for the transport of natural gas 
mixed with a certain amount of hydrogen – in order to create a 
dedicated infrastructure for hydrogen at a later stage;6 and 

- hydrogen – contrary to electricity – can be easily stored and can 
also be used to store electricity. 

C. Main sectors of use 
 

- Grey hydrogen is a fundamental product for the global industrial 
and chemical supply chain (about 98% of hydrogen produced 
is used in these sectors). The first goal is therefore to steer heavy 
industry towards using green hydrogen produced through 
electrolysis instead of grey hydrogen.7 
 

- Green hydrogen could also be used in heavy transport, railways 
and long-range navigation and flights, with trucks, trains and 
planes powered by fuel cells. 
 

- Hydrogen could, lastly, be used as a storage system (e.g., power-
to-gas systems) in order to more efficiently manage the overpro-
duction of electricity. 

2. The European scenario 

As is well known, the European Green Deal is the EU agreement bringing 
together all the political initiatives proposed by the Commission to make 

⎯⎯ 
6 This was the request submitted to the Commission on 17 March 2021 by operators in the sector 
(including the Italian companies SNAM and Italgas). As noted in the request, the retrofitting and 
repurposing of existing gas infrastructures (unsuitable to transport pure hydrogen) “can be com-
bined and integrated with the construction of a new hydrogen infrastructure”. Even the Italian 
Ministry of Economic Development’s Preliminary Guidelines (as defined below) highlight that 
“the blending of hydrogen into the gas grid can be used to anticipate and drive the growth of the 
hydrogen market”. 
7 Consider, e.g., the case of the Salzgitter Flachstahl GmbH steel mill, which has started converting 
production using green hydrogen produced through wind-powered electrolysis. The steel mill es-
timates that the electrolyser will be in operation for a minimum of 13,000 hours by the end of 2022, 
producing a minimum of 100 tonnes of green hydrogen.  
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Europe a carbon-free continent by 2050.8 And green hydrogen will play 
a central role in achieving this goal.9 
 
The EU’s priority is to develop hydrogen produced from renewable 
sources, using mainly wind and solar energy. This option is the most com-
patible with the objectives of climate neutrality and zero pollution in the 
long term, in addition to being the most consistent with an integrated en-
ergy system. Overall, the Commission envisages EUR 180–470 bn of 
investments in renewable hydrogen production between now and 
2050. To this end, the following actions are planned:  

- reinforcement of: (a) the Next Generation EU instrument 
(whose capacity will be more than doubled); and (b) the Euro-
pean Regional Development Fund and Cohesion Fund;  

- leveraging of the Connecting Europe Facility, the EU’s fund-
ing instrument to improve European transport, energy and tele-
communications networks; and 

- implementation of the Innovation Fund, which will be one of 
the world’s largest financing programmes for the develop-
ment of innovative technologies with low carbon emissions 
– including, therefore, technologies to produce hydrogen 
from renewable sources. The Commission has launched a pub-
lic consultation on the revision of the Gas Directive 
2009/73/EC and the Gas Regulation (EC) No. 715/2009, with 
the revision aiming to reflect, among other things, the latest Eu-
ropean guidelines on green hydrogen. The consultation will be 
open until 18 June 2021. 

The EU’s hydrogen strategy can be summarised as follows.  
 

 
                                                                                   

⎯⎯ 
8 See also the Commission’s proposal for the first European Climate Act (available here), which 
aims to transform the policy objective set out in the European Green Deal into a legally binding 
target for member states. On 21 April 2021, a provisional agreement was reached on the Commis-
sion’s proposal: once the European Parliament and the Council grant their formal approval, the 
European Climate Law will be published in the Official Journal of the EU and enter into force 
(news available here). 
9 Confirmation of the centrality of green hydrogen in the Europe-wide debate came on 22 March 
2021, when the European Parliament approved the report by the Committee on Industry, 
Research and Energy (ITRE) on a European Strategy for Hydrogen. For the sake of com-
pleteness, see here for the European Council’s conclusions on the creation of a hydrogen market 
for Europe. 

Target: 
installation of at 

least 6GW of elec-

trolysers to pro-
duce up to 1 mil-

lion tonnes of 
green hydrogen 

 

Target: 
installation of at 
least 40GW of 

electrolysers to 
produce up to 10 

million tonnes of 
green hydrogen 

 

Target: 
definitive imple-

mentation of 
green hydrogen 

on a wide scale 

 

STAGE I 

2020–2024  
STAGE II 

2025–2030 
STAGE III 

2030–2050 

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52020PC0080&from=EN
file:///C:/Users/guglielmog/Downloads/La_Commissione_accoglie_con_favore_l_accordo_provvisorio_sulla_legge_europea_sul_clima.pdf
https://www.consilium.europa.eu/en/press/press-releases/2020/12/11/towards-a-hydrogen-market-for-europe-council-adopts-conclusions/
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3. The Italian scenario 

A. Where things stand 
 

The government’s stated aim seems clear: to reduce CO2 emissions 
and achieve climate neutrality by investing in: (a) energy efficiency; 
(b) energy from renewable sources; and, above all (c) (green) hydro-
gen. 
 
Italy has set out its climate strategy as part of: 

− the National Energy Strategy; and 

− the National Integrated Energy and Climate Plan (“PNIEC”), 
which is one of the main steps in the decarbonisation process 
and aims to develop an environmental strategy that envisages a 
substantial reduction in CO2 emissions. In light of the Prelimi-
nary Guidelines (as defined below), an updated version of the 
PNIEC should be released in 2022 that takes into account, 
among other things, hydrogen-related guidelines and develop-
ments. 

The Ministry of Economic Development recently issued Preliminary 
Guidelines on the National Strategy for the Development and Use of Hy-
drogen (“Preliminary Guidelines”), which establish a primary role for 
hydrogen by calling for a “growth in the energy mix from the current <2% 

to 13−14% by 2050, with an estimated underlying electrolysis capacity of 
500 GW”. This is because “hydrogen is in an exclusive position to con-
tribute to national environmental objectives … especially if produced 
from renewable energy sources through electrolysis”. As stated in the Pre-
liminary Guidelines, a detailed Italian hydrogen strategy will be published 
later in 2021. 
 
Finally, at the moment it is estimated that approx. EUR 2 bn in the 
Recovery Fund (or PNRR, Italy’s National Recovery and Resilience 
Plan) will be allocated for the development of green hydrogen – 
though it has not yet been established how these sums will be made avail-
able to the related projects. 
 

B. Obstacles and limits 
 

Despite the stated objective of placing green hydrogen at the centre of the 
decarbonisation process, the related technology is struggling to take off in 
Italy. 

 
Below is a brief description of the main reasons that currently seem to 
hinder the development of green hydrogen. 
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REGULATORY 

GAP 
National legislation still has significant gaps.  
 
Indeed, a regulatory framework for hydrogen 
is currently lacking, as the legislation in force 
today is merely for policy-making purposes.10  
 
In this regard, the following regulatory provi-
sions are currently effective:  

- Legislative Decree No. 257 of 16 De-
cember 2016, which considers green hy-
drogen a mere fuel;  

- Ministerial Decree of 23 October 2018, 
which regulates only hydrogen for automo-
tive use; and 

- Puglia Regional Law of 23 July 2019, in 
which explicit reference is made to green 
hydrogen for the first (and thus far, only) 
time, but which does not set out a clear au-
thorisation framework.  

TECHNICAL LIM-

ITATIONS 
- The amount of energy produced from renew-

able sources is still inadequate (also due to 
particularly complex and lengthy authorisa-
tion procedures for new plants and the lack of 
a complete and clear framework for repower-
ing and revamping existing plants). 

- The existing grid must be adapted in order to 
permit hydrogen transport. 

- Technologies are still in the testing and devel-
opment phase.  

HIGH COSTS The costs of production (especially related to 
electrolysers), transport, storage and adapta-
tion/creation of the network necessary to 
transport hydrogen are currently extremely 
high.11  

⎯⎯ 
10 In this regard, the most significant factor is the lack of a regulatory framework and a lack of a 
clear distinction in terms of authorisation procedures between: (a) production of hydrogen for 
industrial use, and (b) production of green hydrogen through electrolysis. Another issue is the 
current lack of guarantees of origin certifying the provenance of hydrogen, which play a fun-
damental role (among other factors) in differentiating between origins and (consequently) allocat-
ing a suitable price. 
11 It is currently estimated that at least another four years will be needed to reach a production cost 

of green hydrogen of EUR 1.50−2.00 per kg (i.e., the current production cost of grey hydrogen). 
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4. Conclusion 

National and European environmental objectives, the declarations of gov-
ernment authorities and the first signs of legislation (even framework pro-
visions) suggest that a new era of hydrogen – especially green hydrogen – 
is finally beginning. 
 
Italy can play a primary role – though some issues are still to be re-
solved. It is hoped that our country will seize the opportunities on the 
table, including the extraordinary one offered by the Recovery Fund, and 
that: (a) adequate resources will be allocated and made available promptly; 
(b) the necessary, long-awaited reforms will take place; and (c) market 
players – with the help of experts and qualified operators in the sector – 
will be ready as soon as the race to zero emissions by 2050 can be consid-
ered to have definitively begun. 
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