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Prefaces
“ I believe that water will one day be employed
as fuel, that hydrogen and oxygen which constitute it, used singly or together, will furnish
an inexhaustible source of heat and light, of an
intensity of which coal is not capable. ”
Jules Verne
1874

Like the rest of Europe, today Italy is undergoing major reconstruction and
recovery. The changes which in recent months have shaken the foundations
of our reference scenario, have further underlined the need to build a resilient
economic system, oriented to the transition to more sustainable models.
In this context, the challenge launched by Europe, setting the goal of becoming the world’s first climate-neutral continent by 2050, is a unique opportunity. Embracing this opportunity means transforming this historical moment into
a launch pad for building a new social and energy paradigm, a driver for the
economic system as a whole, through major investments in infrastructure and
innovation. To do this, courageous choices must be made, wagering on and investing in a more efficient, interconnected and integrated energy system that
can enhance the features and benefits of each carrier.
In this sense, hydrogen is a key factor for the sustainability and functionality of
the decarbonized energy systems of the future. Versatile and integrable with
other clean technologies for energy production and consumption, it is increasingly attracting the attention and interest of governments. Part of the work
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done for this study in fact concerned the analysis of the national hydrogen
strategies produced by the main OECD countries. However, it has emerged
that, as fully described in this study, while Italy has great potential for developing a national hydrogen system, it has yet to implement a strategy for this
promising energy carrier, able to generate both environmental and industrial
benefits.
Used in a complementary manner with other technologies, hydrogen has
the potential to contribute significantly to cleaner, more sustainable industrial
processes, to the introduction of zero-emissions mobility and the reduction
of emissions generated by domestic heating; this environmental opportunity
could help Italy to reduce its CO2 emissions by over 97 million tons, equal to
28% of today's total emissions. Furthermore, with its unique ability to couple
the gas and electricity sectors, hydrogen can bring flexibility to the energy system, fostering the increasing spread of renewable energies.
The growing integration of hydrogen into the national energy mix requires the
simultaneous progress and strengthening of an industrial supply chain able
not only to respond to future market demands but above all to assure the
country a competitive international position. To assess the potential impacts
on the Italian industry associated to hydrogen development, our consultants
reconstructed the whole value chain of technologies, components and equipment – an unprecedented exercise – analyzing the role of this carrier in all its
phases: from production to transport and storage, and to the many final uses
and related services.
Through this unique process, consisting of over 100,000 observations, 90
technologies in the hydrogen supply chain were identified. Starting from the
analysis of this mapping and reconstruction, we estimated that, by 2050, hydrogen development in Italy could bring a cumulative production value (calculating the direct, indirect and induced effects) of between €63.1 and €108.3
billion. This is a significant impact, on top of which there could also be a considerable potential in terms of contribution to GDP – estimated at between
€22.1 and €35.1 billion by 2050 – and national employment, which in the most
ambitious scenario could lead to around half a million new jobs by 2050.
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Prefaces
All of this can be achieved with a strong national strategy involving both institutions and the industrial world. Three key characteristics – the presence of a
widespread gas transport infrastructure that also offers connections to North Africa, the competitiveness of the national manufacturing sector and the
ability to integrate hydrogen into the energy system – make Italy a candidate
for playing a central role in the European hydrogen strategy, in its capacity as
“enabler”. While in many practical cases, the use of renewable hydrogen as
an energy carrier is already technically feasible and its wide-scale adoption
depends mainly on economic convenience, in other contexts Italy must aim to
enhance its own ability to study, produce, integrate and use hydrogen-related
technologies and systems, in order to overcome some remaining limits.
To exploit the many opportunities offered by hydrogen and obtain full benefits,
Italy must firstly adopt a vision and an ambitious yet consistent action plan.
The European House – Ambrosetti has identified six key actions to help Italy’s
candidacy as the “orchestra conductor” on the European hydrogen scene,
through a long-term vision and strategy: creating an innovative ecosystem;
accelerating the development of a specific industrial supply chain through the
reconversion of existing industries and attracting new investments; supporting
nation-wide decarbonized hydrogen production; promoting the widespread
adoption of hydrogen in final consumption; incentivizing the development of
specialist expertise, both creating new professions and accompanying the
transition of existing ones; raising awareness among public opinion and the
business world on the benefits deriving from the use of this carrier.
This ambitious study would not have been possible without the solid commitment of the top management of Snam, starting from Marco Alverà, and of
the Snam Working Group in exploring an issue which today lies at the center
of the industrial and energy debate. Equally, it would not have been possible
without the precious contribution of the Scientific Committee – Esko Aho (former Prime Minister of Finland and innovation expert), Steve Angel (CEO, Linde;

10

Co-Chair, Hydrogen Council), Suzanne Heywood (Chair and Acting CEO, CNH
Industrial), Francesco Profumo (President, Compagnia di San Paolo; former
Italian Minister of Education, Instruction and Research), – and the large group
of experts and engineers involved in Italy and worldwide, to whom I offer my
most sincere gratitude.
Lastly, my deepest thanks go to The European House - Ambrosetti working
group made up of Paolo Borzatta, Lorenzo Tavazzi, Alessandro Viviani, Arianna
Landi, Alessandra Bracchi, Mirko Depinto, Irene Gianotto and Paola Gandolfo.

Valerio De Molli
Managing Partner and CEO, The European House - Ambrosetti
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Prefaces
Today it is universally recognized that the fight against climate change is the key
challenge for contemporary society. Without drastic interventions to reduce CO₂
emissions, in little over 15 years the world will no longer be able to maintain global
warming below the 2-degree threshold, which is considered the point of no return.
According to the forecasts of the International Energy Agency (IEA), in 2020 the
economic crisis caused by the pandemic will have led to around an 8% drop in
CO₂ emissions, exactly the annual level required to achieve the climate objectives
set in Paris in 2015. However, the IEA warns that this reduction was inevitable and
is expected to be temporary, so there is little to celebrate.
Indeed, the Covid emergency has shown that the climate challenge cannot be
won by halting everything. What is in fact needed is far-reaching, planet-wide
structural decarbonization, with a supranational and transversal approach in all
energy sectors, which at the same time can promote work and economic activities as well as improve standards of living.
In this context, hydrogen, together with renewable electricity, can be the best candidate for guaranteeing development and prosperity in a zero-emissions world.
While until a few years ago its costs were deemed unsustainable, today hydrogen
has finally broadened the technological horizon of available options: in 2000 the
price of hydrogen from renewable sources was forty times higher than the cost
of oil. Today, we estimate that within the next five years it will be able to compete
with the price of some of today’s fuels.
Hydrogen can contribute to solving the three-fold energy paradox: quickly and
significantly reducing emissions to zero (above all in road, sea and air transport,
in some industries that are hard to electrify and in heating in cold climates), guaranteeing energy security and supplying cheap energy to those who need it but
cannot afford it.
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The hydrogen economy is therefore finally within reach, and will also have a significant impact for Italy, in the context of the EU’s 2050 climate-neutrality target. As this study promoted by Snam and conducted by The European House
- Ambrosetti confirms, Italy can play a leading role. First of all, benefiting from its
geographical position it is a prime candidate as a natural hub, acting as an infrastructural bridge between Europe and North Africa and capitalizing on its far-reaching gas transport network, one of the first in the world to experiment the increasing consumption of hydrogen.
Furthermore, thanks to its status as Europe’s second largest manufacturing country, Italy will be able to consolidate a supply chain in which today it is one of the
continent’s two major producers of thermal and mechanical technologies, as well
as plants and components that can potentially be used for hydrogen.
The study points to some significant prospects, with a potential cumulated production
value for the period 2020-2050 of €1,500 billion and the potential creation of over
100,000 jobs by 2030 and 500,000 by 2050. The impact on GDP by 2050 could reach almost €40 billion. In environmental terms, moreover, by 2050 hydrogen can help
Italy to reduce its CO₂ emissions by almost one third compared to 2018.
Clean hydrogen is a priority for energy transition, and Europe will play a guiding
role, as demonstrated by the Hydrogen Strategy presented on July 8 by the Commission. This strategy will be an important part of the Green Deal, involving €1,000
billion of investment in ten years. Together with the Recovery Fund, this strategy
will lead to a kind of Marshall Plan for energy transition, blending the economic
recovery objectives with those of the environment.
For Italy, this is an extraordinary opportunity: this study suggests a plan with six
key actions – from the drafting of a national strategy to the creation of a supply
chain, from the promotion of decarbonized hydrogen production to its increased
penetration in final uses, from the development of specialist skills to raising awareness among public opinion - to relaunch the hydrogen economy in Italy and reap
the full economic benefits of this new climate leadership.

Marco Alverà
CEO, Snam
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Contributions of the
scientific committee
Today, the decarbonization of the economy is the main priority of the political and
corporate agendas worldwide and decarbonisation inevitably involves a transformation of the energy system. The European Commission has for years expressed
a strong commitment to the need of achieving a fully decarbonised European economy by 2050, a commitment that culminated in the Green Deal launched last December 2019. The plan envisages an extraordinary investment effort worth €1,000
billion to achieve carbon neutrality by 2050, aiming to make Europe a world leader
in the production of green technologies.
Since then, the European and global scenario has certainly changed, finding itself
overwhelmed by an unprecedented shock caused by the Covid-19 pandemic.
However, the pandemic has not shifted the focus to the need for decarbonisation,
on the contrary, it has highlighted even more the fragility of the economic system in
which we live and the environmental impacts that human activity generates. Precisely for these reasons, national governments and the European Union itself have
persevered and continued in recent months to develop lines of action and strategies to increase the sustainability of ecosystems.
In particular, on July 8, 2020, the European Commission launched the European
hydrogen strategy, a plan with two-fold objective: on one hand, it aims to extend the
use of hydrogen to replace fossil fuels, and on the other to decarbonize production,
giving priority not only to green hydrogen but also to other low carbon production
processes. Contributing to the implementation of the plan and fostering the construction of a solid chain of investments to ensure Europe’s leadership position in
this field, the Commission has also presented the European Clean Hydrogen Alliance, a public-private initiative joining industrial leaders, civil society, national and
regional ministers and the European Investment Bank, aiming to identify the technological needs, investment opportunities and enabling factors of hydrogen.
Thus, to achieve a decarbonised economy by 2050, the European Commission
has focused, among other energy carriers, also on hydrogen, foreseeing a pene-
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tration in the European final energy demand of almost 20% by 2050. But for what
reason? Hydrogen has three key characteristics that make it a promising energy
carrier for the future:
•

It allows decarbonization: hydrogen, on the one hand, generates zero emissions in the end uses and, on the other hand, can be produced through totally decarbonised processes (so-called green hydrogen) or with very limited
emissions (so-called blue hydrogen).

•

It can guarantee flexibility and resilience for the energy system, flattening production peaks of electricity from renewable sources and thus supporting the
increasing spread of non-programmable renewables.

•

It can easily be transported through the existing gas network allowing to connect poles of production and demand, thus reducing supply costs and guaranteeing supply safety and continuity.

Therefore, the environmental benefits of using hydrogen as an energy carrier are
shared and supported also by the Institutions, which foresee an increasing demand in the coming years. However, the question is whether the industrial system
in Europe wants to play this game as a spectator or as a striker. In fact, together with
the development of the hydrogen supply chain functional to its use in end uses, it
will be necessary to proceed with a technological and industrial transformation.
The European manufacturing fabric and the education and research system have
excellent conditions to make the continent a world leader in hydrogen technology
and manufacturing. In order to achieve this objective, it is important that the industrial systems of the European countries team up, leveraging on the distinctive
characteristics of each one. For example, this study highlights the important Italian experience in the natural gas supply chain and in the production of some key
technologies (e.g. thermal and mechanical) for the development of hydrogen. By
putting together all the pieces and ambitions of European governments, I believe
that Europe can really become an international reference point for the hydrogen
industrial value chain. Reading this study, you will find interesting food for thought
able to accompany Europe and Italy along this path of affirmation.

Esko Aho
Former Prime Minister of Finland and innovation expert
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Contributions of the
scientific committee
More and more regions, countries, and industries have decided to get on the
path towards a low-carbon future. This global shift towards cleaner energy and
technologies brings challenges but also opportunities for global economies.
Europe is taking the lead and is aiming to become the first carbon-neutral continent by 2050. Reaching this target whilst also producing economic development and growth will be a challenge. One of the most promising solutions to
achieve this goal is clean hydrogen.
Due to its versatility, it will play a key role in achieving a low carbon future – it
even has the potential to transform our world.
With leading positions and technologies in the fields of hydrogen mobility, clean
hydrogen and carbon capture, Linde is uniquely positioned to support the transition to a clean hydrogen economy. We have one of the largest liquid hydrogen
capacity and distribution systems in the world. We also operate the world's first
high-purity hydrogen storage cavern which is coupled with an unrivaled pipeline network to reliably supply our customers.
In mobility, we are at the forefront in the transition to clean hydrogen and have
installed over 200 hydrogen fueling stations worldwide. Through our newly
formed joint venture ITM Linde Electrolysis we are also a leading provider of
electrolysis technology.
The regulatory framework, however, needs to be further developed to fully support clean hydrogen as one of the key pillars of the new energy ecosystem. As
more and more governments acknowledge the role that clean hydrogen can
play in enabling a low-carbon future, they are also realizing that the political and
regulatory frameworks need to be adapted. They will have to support the rampup of hydrogen technologies and encourage stakeholders to engage.
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The initiative being undertaken by the The European House – Ambrosetti is very timely. It makes the right proposals and recommendations for such
a framework by highlighting Italy’s important role as a link between Europe
and Northern Africa, as well as emphasizing hydrogen’s role in the transition
towards a low-carbon future.
The potential for clean hydrogen is huge and this is clearly reflected in the results of this work. It is now incumbent upon governments to shape the future
framework and prepare the ground for the hydrogen economy to fully develop.
The study is a very valuable first step towards a clean hydrogen economy in Italy
and the wider European region.
Linde is proud to be a member of the Advisory Board for this initiative and to be
able to share our perspective. We are strongly committed to being at the forefront of the clean hydrogen economy.

Steve Angel
CEO, Linde; Co-Chair, Hydrogen Council
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Contributions of the
scientific committee
In the last years, the European Union is profiling itself as a global leader in climate action acting in order to improve its energy independence from fossil fuels:
the need to decarbonize activities passes through the implementation of sustainable and cutting-edge solutions on a large scale and at a rapid pace. To
this end the transport sector has been relentlessly working on technological
developments that will allow the sector to meet the ambitious climate goals as
soon as possible.
In this context, hydrogen is a key vector in the short and medium term. The transport sector has the potential to embrace a rapid penetration of hydrogen in
large volumes, especially in heavy-duty transport. Hydrogen offers important
opportunities to complement other energy alternatives with zero environmental
impact, offering advantages in terms of performance, energy storage and use
of materials.
While aiming in the long run to a large volume production of green hydrogen,
in the short-medium run grey and blue hydrogen, as well as natural gas, represent the main enablers and springboards towards a consumption of hydrogen
produced through sustainable process. It is important to start now to invest in
hydrogen in order to create a strong industrial chain and prepare the conditions
for a greater penetration of hydrogen in final energy consumption. The “bridge”
solutions represented by blue and grey hydrogen can allow Europe to start a
positioning path as an industrial leader in the hydrogen field even today, useful
to structure a value chain prone to switch to green hydrogen in a gradual way.
In this phase of transition to green hydrogen the cost of hydrogen production is
an important component to consider. When comparing blue, grey and green hydrogen but especially hydrogen with other energy vectors, one should not only
look at the production cost, but also at the social cost of their use. This means
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paying attention to the externalities generated on society particularly in terms of
CO2 emissions. Balancing the production cost with that of social cost, hydrogen
(especially the green one) becomes much more advantageous and competitive
even in economic terms much faster. The evidence must be taken into account
by national governments and European institutions. This advantage can also be
reflected in a very positive way in terms of increased investments, generating a
multiplier effect on the potential growth of the hydrogen economy.
From an industrial and infrastructural point of view, the technological level to
start this transition in Europe, and in particular in some countries – including
Italy – is already high. The country has a well-developed infrastructural base and
important skills to start an adaptation path oriented towards hydrogen. The European (and Italian) gas transport and distribution infrastructure network is very
extensive and can allow, with technological conversion, a growing blending and
dual use between gas and hydrogen hopefully leading to a complete logistics
dedicated to hydrogen. Also in terms of skills, the current industrial and innovation ecosystem holds important distinctiveness in the energy and hydrogen field
in these areas, where in recent years have arisen state-of-the-art platforms and
activities for the development of new solutions.
Hydrogen is therefore a technological opportunity that can bring great advantages to the EU manufacturing system as a whole. The technological challenge
needs to be tackled in a very structured way with the support of governments
and institutions. Thanks to the heritage of the gas infrastructure network and
the manufacturing vocation, there is a strong potential to drive the change in
Europe for the deployment of an hydrogen economy.

Suzanne Heywood
Chair and Acting CEO, CNH Industrial
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Contributions of the
scientific committee
* Extract from the Position Paper
H2IT “Italian Hydrogen and Fuel
Cell Strategy” – Italian Hydrogen
and Fuel Cell Association.

* The European Commission has identified hydrogen as one of the key sectors for
achieving the 2050 decarbonization objectives, as outlined in the European Hydrogen Strategy published on July 8, 2020. The development of the hydrogen sector is
driven by a series of advantageous, positive factors: high energy density per mass
unit; zero carbon and polluting emissions thanks to the production by electrolysis;
various long-term storage possibilities (gaseous, liquefied and in organic liquids)
and safety of the storage systems; as well as transport methods that can use existing transport and distribution infrastructures with sustainable adaptation costs.
For an equal amount of transported energy, the costs of hydrogen are lower than
those of electrical lines; shorter fuel cell vehicle charging time than that required
for battery-operated vehicles, while guaranteeing longer autonomy; various production methods, from steam methane reforming, to solutions using electrolyzers,
direct solar conversion or biomasses; and the ability to couple different energy
sectors with efficient conversions, using both electrolysis and the reverse fuel cell
method. However, hydrogen requires strategy support actions in order to achieve
the economic sustainability of the proposed solutions. The main barriers to hydrogen development that still have to be overcome include: the high costs of technologies that have not yet reached full technological maturity; limited implementation of
demonstrative projects throughout the supply chain and the lack of a clear regulatory and normative framework covering key aspects. The central focus of this study
is the identification of industrial opportunities for Italy deriving from the further development of hydrogen in the coming years. The analysis empirically confirms that
the country can obtain a strategic positioning in all the sectors involved in the hydrogen supply chain: production, logistics and transport, final uses in the transport,
industrial and residential sectors. Major operators and businesses in the national
context play a key role in opening the market. Like innovative start-ups, SMEs can
also play an important role in developing the business and attracting capital. Major
Italian companies are investing to open the market, and can guarantee the Italian
leadership in the European and international markets. Start-ups and SMEs in the
energy field, and in particular in the production of green hydrogen are able to attract
significant foreign investments in the hydrogen sector. Italian industry is supported
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by internationally recognized research centers with the expertise required to cover
all aspects from research to innovation, supporting the experimental development
right up to the production of commercial products. These companies are just a part
of those which would potentially be involved if hydrogen was used in all sectors. The
development of a hydrogen economy affects many energy and non-energy sectors, which would help to create value and jobs in all sectors: industrial, residential,
transport and services. The production of components for hydrogen production,
transport, distribution and storage, for example, will contribute to creating value and
know-how in Italy. It is necessary to include an initial strategic guideline for the implementation of a coordinated program that, in line with the European energy sector
decarbonization and sustainability commitments, sees hydrogen as an important
element of the national strategy for the development of the industrial supply chain.
It is deemed important for the program to cover issues to ensure that local and political interventions are specifically focused. An incremental approach is required, in
terms of both implementation and time frame, considering a series of component
actions: establishing the role of hydrogen for Italy on a long-term strategic base; developing a clear framework of regulations, laws and technical standards, to enable
investments and validate applications; maximizing the involvement of competence centers, universities, laboratories, businesses and economic and technological
players, with a strategy for developing the supply chain and attracting key stakeholders to ensure international positioning; identifying technological priorities (e.g. on industrial uses and some forms of mobility, including rail) that can be enhanced by the
strategic decarbonization action; assessing the opportunity of hydrogen to manage
the excess production of energy from renewable sources; within current expertise
and the rules in force, standardizing the existing barriers in the sector, maintaining
an equal level of standard adoption and safety regulations; maintaining an international - and particularly European - engagement in the scientific community and the
business world; supporting research and innovation throughout the supply chain,
from basic research to technological design, demonstration and implementation;
stimulating progressive development leading to the construction of a sustainable
ecosystem; cooperating in two dimensions connecting with the sector boundaries:
international stakeholders and electricity and gas energy network operators; and
establishing strategic cooperation between the projects in the hydrogen valleys.

Francesco Profumo
President, Compagnia di San Paolo; former Italian Minister of Education,
Instruction and Research
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The study in 10 points
Despite the increasing international
commitment, global CO2 emissions
continue to rise
Today, energy transition and the decarbonization of the economy are two priorities of the political and
corporate agendas worldwide. For years, most institutions have been striving to define policies and guidelines to steer the choices of governments and businesses towards behavior aiming to achieve a decarbonized
and more sustainable economy. In fact, in December 2019 the European Commission launched the Green
Deal, an investment plan to achieve carbon neutrality by 2050, aiming to make Europe a world leader in the
production of green technologies, an effort supported also by the recent Recovery Fund. Despite this, in
recent years global CO2 emissions have continued to record growth trends, and in 2018 reached a new
historical peak of 33.2 giga-tons, a value that has remained stable in 2019, also due to a non-alignment with
the sustainability objectives of certain geographical areas of the world outside Europe.

Hydrogen represents an indispensable enabler
for achieving a climatically neutral economy
Hydrogen lies at the center of the political, industrial and energy debate as it represents a key link for the global
sustainability and functionality of future decarbonized energy systems. The advantages deriving from increased hydrogen penetration as a green energy carrier lie in its intrinsic characteristics, first of all its versatility and integrability
with other clean technologies for energy production and consumption. In particular hydrogen is used to:
•

Decarbonize end uses, as it is an energy carrier with a zero emission factor that can be generated using
processes with zero greenhouse gas emissions. In this way, complementary to other technologies, hydrogen can accelerate decarbonization processes, above all in the so-called hard to abate sectors such
as heavy industry (e.g. chemical and steel industry), long-distance and heavy goods transport (e.g. heavy
commercial vehicles and buses), non-electrified rail transport and residential sector, exploiting the flexibility
and competitiveness of hydrogen transport and storage to meet the challenges of electrification;

•

Guarantee flexibility and resilience for the energy system, flattening production peaks of electricity
from renewable sources and thus supporting the increasing spread of non-programmable renewables
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also through its distinctive ability of sector coupling between the gas and electricity sectors;
•

Leverage the natural gas network infrastructure to accelerate the process of hydrogen penetration
and connect poles of production and demand, thus reducing supply costs and guaranteeing at the same
time security and continuity of supplies through the development of an international market.

Finally, the development of green hydrogen production technologies and the increasing availability of renewable
electricity will, in the coming years, lead to a significant reduction in prices for the production of hydrogen, which
will reach competitive cost levels compared to other alternatives.

The advantages of hydrogen as a widespread,
low-carbon energy carrier are increasingly
attracting the attention and interest
of governments
Today, an increasing number of countries are considering hydrogen as an energy carrier able to play an important
and far-reaching role in the future of energy. In important world economies, this interest is demonstrated by the
definition of specific national hydrogen strategies, also aiming to identify and concretize the enabling factors for
the development of the related industrial supply chains. Consequently, a steadily increasing number of countries
worldwide are adopting policies directly supporting investments in the development of hydrogen-related technologies and services: in the first half of 2019, there were around 50 objectives, mandates and political incentives for
hydrogen globally. The development of hydrogen is also strongly supported by the European institutions: on July
8, 2020, the European Commission launched the European hydrogen strategy, setting the target of installing at
least 40 GW of electrolyzers and producing 10 million tons of green hydrogen by 2030. Worldwide, penetration
scenarios estimate that by 2050 hydrogen will count for a quarter of the final energy demand, a share that also
corresponds to European levels, with a penetration percentage varying between 18% and 24%.

Considering the penetration potential in Italy,
hydrogen can entail significant benefits in the
fight against climate change
In Italy, hydrogen development scenario considers an estimated hydrogen penetration level of 23% by 2050.
According to the penetration scenario, the sector that will most benefit from the introduction of hydrogen is
the transport sector, which is forecast to use 39% of the entire hydrogen demand by 2050. Great potential is
also envisaged for the residential sector, which is expected to consume 32% of hydrogen demand in Italy by
2050. In this case, the blending of hydrogen with gas in existing transport and distribution networks will offer
23

an immediately usable solution. Overall, it is estimated that this increase in the share of hydrogen in final energy
consumption will lead Italy to reduce emissions by 97.5 million tons of CO2eq, corresponding to a reduction of
around 28% compared to Italian greenhouse gas emissions in 2018.

Thanks to its important national network and
interconnection with other countries, Italy
can be a candidate to become the European
hydrogen hub and act as a "bridge" between
Europe and the African continent
The presence of a widespread gas transport network, including connections with North Africa, is a key factor in
Italy’s candidature as the European hydrogen hub. Exploiting the existing infrastructure, Italy could in fact import
hydrogen produced in North Africa from solar energy at a cost 10-15% lower than domestic production, enhancing the greater availability of land and high irradiation for the production of renewables and, at the same time,
reducing seasonal variability. In this way, the country will become the “infrastructural bridge” between Europe and
the African continent, thus enabling a greater hydrogen penetration also in other European countries. Furthermore, the Italian gas infrastructure network - one of the Europe’s largest - can become the basis to allow increasing
percentages of hydrogen in the network through a series of targeted investments. It is emphasized that investments in the network would allow a higher level of penetration with greater economic sustainability than alternative solutions. The possibility, in the future, to add also an infrastructure dedicated exclusively to hydrogen transport
could eventually enable a further scale-up in the use of hydrogen in the country and in the rest of Europe.

The development of the hydrogen supply chain
concerns a wide range of technologies, with
different levels of industrial maturity
The growing integration of hydrogen into the national energy mix requires the simultaneous progress and strengthening of an industrial supply chain able to respond to future market demands. To assess the potential impacts
on the Italian industry associated with hydrogen development, the whole value chain of technologies, components
and equipment was reconstructed, analyzing the role of hydrogen in each phase: renewable electricity generation,
green and blue hydrogen production, self-production systems, hydrogen transport through mains infrastructures and through dedicated logistics, storage, final uses (industrial feedstock, transport, industrial heating, residential uses, hydrogen-to-power) and finally the provision of services linked to the design, installation, operation and
maintenance of plants and systems. From this process, consisting of over 100,000 observations, 90 technolo24
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gies linked to the hydrogen supply chain were identified, some already existing and usable for hydrogen, others
“adjacent”, i.e. existing technologies used in different applications but which can be converted for hydrogen, and
others again which do not currently exist on the market but which will be developed in the near future.

Italy has many manufacturing, technological
and scientific competencies which can act as
drivers for the development of the hydrogen
supply chain
The Italian manufacturing industry, the second largest in Europe, together with major national research, innovation and energy players can play an important role in technological reconversion and the consolidation
of the hydrogen supply chain in the coming years, also considering the strong positioning of some clusters:
•

Europe’s leading manufacturer of thermal technologies potentially linked to the hydrogen supply chain,
with a production value worth around one quarter of the European total.

•

Europe’s second largest manufacturer of mechanical technologies which could potentially be used in
the hydrogen supply chain, with a 19.3% market share. The country holds European leadership in specific technologies in this segment, of fundamental importance for hydrogen systems, including those for
pressurized gas management.

•

Europe’s second largest manufacturer of systems and components that can be adapted for the production of green and blue hydrogen, with around one quarter of the market share, but for which significant technological and industrial scale-ups are required in order to meet the future demand for hydrogen.

In other segments in the value chain, such as the fuel cell or control systems cluster, Italy must instead strengthen
its position in order to support the growth of the sector, and maintain competitiveness in the international scenario.

The hydrogen value chain involves multiple
industrial and service supply chains, with
significant potential in terms of production
value, added value and employment
Taking into account the Italian production value of hydrogen supply chain technologies, it has been estimated that
in the different development scenarios hypothesized, a production value could be activated of between €4.5 and
€7.5 billion by 2030 and between €21 and €35 billion by 2050. By activating supply and sub-supply chains
and thanks to the induced effect on consumption, the hydrogen value chain could reach a total production value
of between €14 and €24 billion by 2030 and between €64 and €111 billion by 2050.
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The cumulative value of production in the hydrogen supply chains, considering direct, indirect and induced
effects, in the period 2020-2050 is between €890 and €1,500 billion.
In terms of contribution to GDP, an added value (direct, indirect and induced) has been estimated of between
€5 and €7.5 billion by 2030 and between €22 and €37 billion by 2050. The contribution to the economy
also concerns the creation of a significant number of new jobs, reaching between direct, indirect and induced
impacts a value between 70,000 and 115,000 jobs by 2030, which will further increase by 2050, to between 320,000 and 540,000 new jobs generated.

Italy has the potential to become a focal point
in the European hydrogen strategy, playing the
role of “enabler” of the whole European strategy
Aiming to develop a national strategy that places the country in the center of the European hydrogen strategy,
Italy must work with its international peers, striving to play the role of “enabler” in the overall European strategy
thanks to three key characteristics: the presence of a extensive and widespread gas transport infrastructure, the
ability to innovate and competitiveness of the national manufacturing sector and the ability to integrate hydrogen
into the energy system characterized by an important role of renewables and distinctive expertise on biomethane.. Playing this role means defining an ambitious, long-term strategy and vision which must be shared among
all countries involved, starting from the European countries, and which can lead to actions useful for creating a
competitive advantage for the national industrial chains. In this role, Italy must strive to become an enabler, through the implementation of “infrastructural bridges” driving a hydrogen-based economy throughout Europe, and
thanks to its ability to study, produce, integrate and use technologies and systems linked to hydrogen.

To exploit the opportunities offered by hydrogen
and obtain full benefits, the action plan for Italy
should focus on 6 key actions
1.

Supporting the role of Italy as the “conductor” of a European strategy on hydrogen, leveraging on Italy's
unique competences along the hydrogen value chain, and through the elaboration of an incisive industrial
development vision and a national hydrogen strategy, drafted by the government with the widespread
involvement of institutional, energy, manufacturing and academic stakeholders. This must start with the definition of a long-term energy vision on which the updating and expansion of the Integrated National Energy
and Climate Plan is based. Furthermore, Italy must aim to obtain a front-line position in the European Clean
Hydrogen Alliance, to promote the establishment of a European project that is consistent with national needs
and favorable for the development of the Italian supply chains.

26

THE STUDY IN 10 POINTS

2.

Supporting the creation of an innovation ecosystem and accelerating the development of an industrial hydrogen supply chain in Italy that enhances the scientific skills and know-how of the productive, technological and research organizations already present in the national territory, involving: the creation of partnerships of SME networks and “group leader” companies in the energy world to implement pilot projects
able to stimulate innovation in the supply chain; the establishment of regulatory sandboxes to develop
policies facilitating technology transfer and of know-how among energy and industrial supply chains; the
enhancement of the ability to facilitate the cross-sector integration in national production (system integration) chains to incentivize technological conversion in companies linked to the production of ancillary technologies; support to the implementation of a national supply chain for the production of core technologies;
the use of European and national funds available for pilot projects in the supply chain; support to Italy’s role
in the European Committee for Standardization.

3.

Supporting the production of decarbonized hydrogen at national level, consistently with what stated at
European level in terms of recovery plan and economic recovery, through: the elimination of tariff distorsions for companies involved in the production of hydrogen considering exclusively the actual cost of the
consumed resource; the extension of incentive mechanisms such as the release of biomethane for consumption also to the production of hydrogen; the strengthening of the European Guarantee of Origin certification mechanisms; the adoption of Contracts for Difference to recognize the initial extra-cost of hydrogen
and dedicated forms of financing for business reconversion.

4.

Promoting the widespread use of hydrogen in final consumption sectors, as a priority in those fields in
which the greatest and most immediate advantages deriving from its use can be obtained, such as heavy
duty transport and some industrial applications through: the definition of a regulatory framework and incentive schemes focusing on sustainable mobility and on the dedicated supply network; the recognition of
increasing levels of obligatory blending of hydrogen into the gas mains and in industrial energy mixes, also
through the creation of usage certificate markets; the introduction of supporting schemes and incentives
for using hydrogen and alternative fuels, according to the commercial availability, in heavy industry, in close
synergy with the Emissions Trading System.

5.

Developing specific competencies linked to the hydrogen supply chain, to guarantee Italy’s competitive
position on the international economic and industrial chessboard, supporting the transfer of know-how
to industry through the delivery of specific training, both via the introduction of new educational programs and by running specifically designed training programs to workers in the sectors most affected
by the spread of hydrogen.

6.

Guided by the government and with the involvement of industry, promoting an integrated and coordinated
awareness raising, education and information action on the importance of hydrogen and the opportunities arising from Italy’s position as a hydrogen hub, targeting public opinion and industrial stakeholders.
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Executive Summary
Decarbonization, a global challenge

1

Climate change is the key challenge of our time, a global challenge that
knows no national borders and directly concerns the lives of every one of
us. The increase in energy consumption and global CO2 emissions caused
by human activity are reflected in the rapid increase of global temperatures
recorded in recent years. Without a strong intervention aiming to reduce
greenhouse gas emissions, by the end of the century global warming could
exceed the 2°C threshold and even reach 4°C, with catastrophic consequences for the environment and for humans.

2

In recent years, increased energy consumption and lower fossil fuel prices
have led global CO2 emissions of the energy sector to continue to record
growth trends, which in 2018 reached a new historical peak of 33.2 giga-tons, a share that has remained unchanged in 2019, also due to a
non-alignment with the sustainability objectives of certain geographical
areas of the world outside Europe.

33.2 Gton

+2.7%
(CAGR)

Figure I – Global CO2 emissions from 1900 to 2019 (giga-tons) and compound annual growth rate (CAGR).
Source: The European House - Ambrosetti elaboration of CDIAC, GCP and IEA data, 2020.
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To achieve the objective defined by the Intergovernmental Panel on Climate Change (IPCC), i.e. to limit the temperature increase to below 2°C,
rapid and radical changes are required in many aspects of our society, not

3

only in terms of energy and transport. For all these reasons, today, energy
transition and the decarbonization of the economy are two priorities of
the political and corporate agendas worldwide. For years, most institutions have been striving to define policies and guidelines to steer the choices of governments and businesses towards behavior aiming to achieve
a decarbonized and more sustainable economy. The Paris Agreement,
signed in 2015 by 195 countries aiming to limit the increase in average
global temperature to below the 2°C threshold, is the first legally binding
universal climate agreement. But to see progress in the international road
map we will have to wait until 2021.
In this context, the European Union has always played a guiding role at
international level, adopting policies to reduce greenhouse gas emissions and defining even highly ambitious targets. The Renewable Ener-

4

gy Directive 2018/2001 provides for the achievement of 32% of final
energy consumption from renewable sources by 2030, and a 40% reduction in greenhouse gas emissions compared to 1990. Subsequent
measures and regulations will be aligned to the new objectives defined
in the Green Deal, the investment plan worth €1,000 billion launched in
December 2019 by the European Commission to achieve carbon neutrality by 2050, which aims to make the continent a world leader in the
production of green technologies.
In Italy, the European targets have been transposed in a series of sector-specific objectives, by updating the National Energy Strategy. However,
in terms of renewables, the new 2030 Integrated National Energy and Cli-

5

mate Plan exceeds the objectives of the previous National Energy Strategy
increasing the objective defined for the share of renewables in gross final
consumption by 2030 to 30%, also setting a 40% reduction in greenhouse gas emissions compared to 1990 levels. These objectives can only be
achieved through highly integrated energy development.
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6

Although the Covid-19 epidemic has significantly changed the reference
scenario, it has also further underlined the need for a strong and resilient
economic system, oriented to long-term sustainable development. Today
the need to adopt a long-term political approach is clearer than ever: one
that is driven not merely by a sense of emergency, and taking into account
above all a broader vision to respond to the key challenges for the future
of the planet, the effects of climate change and global warming.

Why it is important to talk about hydrogen

7

In the energy sector, past transformations have never been as quick and
as explosive as the energy transition in progress today. It is now clear that
the traditional energy paradigm, is no longer applicable. In the global energy sector transformation from fossil to zero carbon emissions, hydrogen is
considered one of the most promising carriers for the future of decarbonized energy. Hydrogen has key characteristics that make it a strategic option for enabling energy transition in some sectors and rapidly accelerating
it in others. Hydrogen is:
•

Clean: it is a huge opportunity for the decarbonized economy, as it
has a zero emissions factor in final uses and can be produced directly
from renewables and biomethane.

•

Versatile: it can be easily stored, transported and used, often adapting
even to existing infrastructure and also acting as a coupling between
gas and electric infrastructures and sectors.

•

Synergic: facing the growing need for stability and flexibility in the
integrated electricity network, it allows renewable energies to offer an
even greater contribution, above all thanks to its ability to be stored,
which allow peaks in supply and demand to be managed (power to
gas and sector coupling).

•

Innovative: the development of the hydrogen supply chain is a unique
opportunity for industry, offering many possibilities for technological
innovation.

•

Functional: it can be used in many sectors for different purposes.

•

Interconnected: hydrogen can be produced locally to exploit any intermittence and imbalance of available renewable energy sources, but
above all it can be exploited to transport renewable energy produced in
regions with higher renewable potential to the demand poles in a more
efficient and economic way.
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Finally, the development of hydrogen production technologies and the increasing availability of renewable electricity will, in the coming years, lead
to a significant reduction in prices for the production of hydrogen, which

8

will reach competitive cost levels compared to other energy sources.
Hydrogen offers many advantages in terms of stability, efficiency and versatility, but its main strength lies in the decarbonization potential. Hydrogen in fact can become a strong ally for energy transition, in some sectors

9

– transport, heavy industry and in some cases the residential sector – that
today represent the main causes of pollution and in which it is is more
difficult to use other clean energy carriers.

PRODUCTION

TRANSPORT
AND STORAGE

Enable large-scale
renewables integration
through the production
of green hydrogen

Distribute energy
between sectors and regions

Decarbonize natural gas
through blue hydrogen

Act as a storage medium

END-USE SECTORS

Decarbonize
the transport sector
Decarbonize
industrial sectors
Decarbonize
the building heat
Be exploited
as a renewable feedstock

DIFFUSION OF RENEWABLE ENERGY

DECARBONIZE THE END-USAGE

Figure II – The hydrogen value chain and its impact on decarbonization in the different phases.
Source: The European House – Ambrosetti elaboration of Hydrogen Council and Snam data, 2020.
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10
1. The impact of the spread of hydrogen would also be fundamental
in this sub-sector, as goods transport counts for over 40% of the

In the mobility sector, hydrogen is the most promising decarbonization option for heavy transport1 (trucks, lorries and heavy duty commercial vehicles) and for public transport on roads (buses), thanks to some competitive
advantages it has over electric batteries:
•

total consumption of liquid fuels

It can provide enough energy for long periods and high loads, thanks to
the greater density of energy in terms of both volume and weight. With

for road use, with huge impacts

equal weight, in compressed form in cylinders, it has twice the auto-

in terms of the greenhouse gas
emissions generated.

nomy of batteries;
•

The refueling infrastructure offers advantages in terms of less congestion and occupied space, as hydrogen refueling takes one tenth/one
fifteenth of the time needed to charge an electric vehicle, thus implying
also less space required to meet a similar demand. Furthermore, suppliers can make hydrogen available flexibly and without huge interventions on the infrastructural network.

11

In addition to heavy transport on roads, hydrogen can also be a valid solution for trains, representing the primary alternative for non-electrified
infrastructure stretches thanks to its maturity, convenience and zero environmental impact, as well as for ships and for the aviation sector, thanks
to the use of hydrogen-based synthetic fuels.

12

Industry is the most energy-consuming sector, after electricity production.
In this field, hydrogen has the potential to become the energy carrier of the
future, able to decarbonize the sector with the highest emissions and environmental impacts, replacing the use of fossil fuels to generate high-temperature heat (above 650°C) and in other industrial processes to reducing
polluting emissions, such as in steel production.

13

In Italy, the most energy-consuming industries in terms of heat consumption – and consequently those which could benefit in environmental terms
from an increase in the use of hydrogen – are mainly chemicals, paper, steel and metal processing, Food&Beverage, textiles, automotive and rubber
and plastics, which together count for 63% of the total consumption of
natural gas in the Italian industrial sector. Other sectors that require large
amounts of energy to run equipment like boilers, steam generators and furnaces are refineries and aluminum and cement production.
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Industrial decarbonization through hydrogen can also apply to sectors in
which it is used as feedstock, i.e. a raw material in production processes. In
this field, decarbonization is a two-fold challenge: replacing the grey hydro-

14

gen currently used with decarbonized hydrogen; and introducing hydrogen
into processes which toady use carbon coke, as in some processes in the
steel industry.
The three main sectors in which hydrogen is used as feedstock are: chemicals, in which it has the potential to reduce the environmental footprint of
the production chain of ammonia and methanol; refining, in which it is used

15

to produce greener fuel by reducing sulfur emissions; steel-making, in which it is used to reduce polluting emissions in blast furnaces.
Finally, in the urban heating sector, hydrogen can be a valid option for decarbonizing heating, particularly in the coldest regions, considering that this
sector is responsible for 23% of global CO2 emissions, above all due to the

16

poor performance of the oldest buildings. Buildings require large amounts
of energy for heating (around 60% of domestic energy is used for heating)
and the use of hydrogen as a heating fuel enables the reduction of such
massive polluting emissions.
Furthermore, hydrogen can provide many other advantages for the whole energy system, offering greater stability and resilience, through its production, storage and transport. Hydrogen is in fact a “bridge” between the

17

gas and electricity value chains, thus offering a connection between different sectors in the energy system. Indeed, hydrogen makes it possible to
exploit the gas transmission network to cope with the increasing challenges on the electrical system. One example is the electrification of some
sectors: the growing availability of hydrogen also reduces the need for the
electrification of some final uses and allows for a more efficient exploitation
of network resources and investments.

What are the prospects for hydrogen?
The national strategies of some leading countries, and the national and
international policy objectives, place hydrogen at the center of the energy
and industrial debate of the future.

18
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19

A steadily increasing number of countries worldwide are adopting policies
directly supporting investments in the development of hydrogen-related
technologies and services: in the first half of 2019, there were around 50
objectives, mandates and political incentives for hydrogen globally.

5
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Figure III – Number of countries worldwide that have activated policies to directly support the development of hydrogen, divided by field of application.
Source: The European House – Ambrosetti elaboration of IEA data, 2020.

2016
BELGIUM
Publication
of an action plan
for the refueling
network for
hydrogen
mobility

2017

2018

JAPAN
First country
to adopt a
structured strategy
to promote
the hydrogen
economy

2019

2020

FRANCE
Launch of a
national plan for
the deployment
of hydrogen in the
energy transition

CANADA
Launch of the strategy
"Hydrogen Pathways",
12 new pathways
to enhance the
end use of hydrogen

CHINA
Launch of the “China
Hydrogen Alliance”
to sustain the
national hydrogen
value chain

SOUTH KOREA
Launch of a national
roadmap for the
development of the
hydrogen value chain

GERMANY
Launch of a national
hydrogen strategy
PORTUGAL
Launch of a €7 billion
"hydrogen plan"
AUSTRALIA
Creation of an ad hoc fund
dedicated to the production
of hydrogen and the
development of a dedicated
industrial value chain
NETHERLANDS
Definition of national policies
in support of hydrogen and
construction of the largest
green hydrogen plant in the world

Figure IV – The hydrogen policies of international benchmarks and their years of launch.
Source: The European House - Ambrosetti elaboration based on various sources, 2020

34

EXECUTIVE SUMMARY

Beyond the policy objectives, some countries are already developing specific national strategies for hydrogen. To understand the strategies implemented by the most advanced countries to promote hydrogen, an interna-

20

tional-level benchmark analysis was performed. The analysis studies the
visions of individual countries for the development and implementation of
the hydrogen value chain, with the relative investments and any strengths
that make the country a potential key player. The understanding of the various strategies and policies implemented nationally aims to identify any
useful points for reflection that can inspire the choices made in Italy.
Although with different timing and methods, most governments in the countries analyzed have defined a medium-long term vision, identifying targets in
terms of the installed capacity of electrolyzers and establishing investment

21

plans for the construction of the required infrastructure and to stimulate final uses. For example, Germany has set the target to achieve a production
capacity of 5 GW by electrolysis by 2030 and of 10 GW by 2040 with an
investment plan worth €9 billion, South Korea that of achieving a capacity of
15 GW by 2040 and Portugal that of installing a capacity of 1 GW of electrolyzers by 2030, allocating specific, both public and private, worth €7 billion.
While in many countries, efforts have been made only very recently to create
a hydrogen-based economy, other countries have implemented pioneering
initiatives, as in the case of Japan. For over 10 years, the Land of the Rising

22

Sun has been running experiments and pilot projects not only for transport
(where the country aims to make hydrogen the main energy carrier) but
also in the residential sector, while since 2014 it has been supporting the
production of low-cost, zero-emissions hydrogen with public funds. In 2017,
with the publication of the “Basic Hydrogen Strategy”, Japan was the first
country in the world to apply a structured strategy to promote the hydrogen
economy. Above all in Asia, many national strategies see mobility as one
of the cornerstones for developing the hydrogen economy: particularly as
concerns the production of fuel-cell powered electric cars, these countries
can count on the presence of large car manufacturers, which have been
working on major research and development plans for some time.
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EUROPEAN UNION COUNTRIES

INVESTMENT
PLAN
DISTINCTIVE
COMPETENCES
IMPORTANT NATIONAL INDUSTRIAL
PLAYER
PROPOENSITY
TO GAS
CONSUMPTION
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NETHERLANDS

PORTUGAL

GERMANY

FRANCE

Publication of an
implementation plan for
the hydrogen mobility
refuelling system (2016)

Elaboration and launch
of the national strategy
"Outlines of a Hydrogen
Roadmap" (2017)

Publication of a
government-approved
strategy (2018)

Launch of the
"Klimaatakoord"
(National Climate
Agreement) roadmap
(2019)

The country aims to
install a widespread
network of hydrogen
refuelling stations as part
of a plan to support the
spread of alternative fuels

The Netherlands intends
to use a "single starting
position" in the gas value
chain to become a world
leader in the production
and use of green
hydrogen

Thanks to Portugal's access
to abundant and affordable
renewable energy, the country
plans to become Europe's
largest producer of green
hydrogen

Germany has set the
goal of becoming world
leader in hydrogen related
technologies

France's ambition is to become
a world leader in hydrogen
energy production to support its
sustainable mobility plans

Transport
• 22 HRS at 2020

Production
• 500-800 MW installed
capacity of electrolysers
by 2025 and 3-4 GW in
2030

Production
• 1 GW of installed capacity of
electrolysers by 2030

Production
• 5 GW of installed
capacity of electrolysers
by 2030 and 10 GW by
2040

Industry
• 10% use of decarbonised
hydrogen in industry by 2023 and
20-40% by 2028

Transport
• 15,000 FCEV, 3,000
hydrogen heavy duty
vehicles and 50 HRS at
2025; 300,000 FCEV at
2030

TARGET

LOMG-TERM
VISION

NATIONAL
STRATEGIES

BELGIUM

Elaboration and launch of the
"National Hydrogen Strategy"
(2020)

Elaboration and launch
of the "German National
Hydrogen Strategy"
(2020)

Elaboration and launch of the
national strategy "Plan de
déploiement de l'hydrogène pour la
transition énergétique" (2018)
Publication of the Report "Pour un
Plan National Hydrogène ambitieux
& cohérent" by the French
Association for Hydrogen and Fuel
Cells (AFHyPaC) (2020)

• Reduce natural gas imports by
€300-600 million per year

Transport
• 100 HRS at 2020 and
400 at 2025

Transport
• 5,000 FECV at 2023 and 20,00050,000 at 2028
• 200 hydrogen trucks at 2023 and
800-2,000 at 2028
• 100 HRS at 2023 and 400-1,000
at 2028

50 million Euro investment
plan dedicated to the
power-to-gas sector

Government and
companies in the
Northern Netherlands
have announced an
investment of €2.8
billion for the large-scale
application of sustainably
generated hydrogen by
2030

Investment plan of €7 billion
to 2030

As part of the
government's €130
billion economic stimulus
package to be used
between 2020 and 2021,
the German government
has allocated €9 billion to
stimulate green hydrogen
production, of which €2
billion for international
supply partnerships

Investment fund to be used from
2019 of 100 million Euro

Belgium is working on the
world's first commercialscale hydrogen plant using
surplus wind energy

• The country will host the
largest green hydrogen
plant in the world, directly
connected to the new
North Sea offshore wind
capacity

Portugal can take advantage of
privileged access to low-cost
renewable energy (especially
solar energy)

The country is working
on the largest hydrogen
network in the world,
which could cover about
5,900 km

The technologies and industrial
fabric have the level of maturity
needed for France to take the lead
in the hydrogen revolution

• Galp, a company operating in
the oil and gas sector

• Linde, a pioneer in the
construction of plants
for the production of
hydrogen for industrial use,
is now active in the entire
hydrogen chain

• Air Liquide, world leader in the
production of gases, technologies
and services for industry and
healthcare, is completing
its technology portfolio and
strengthening its ability to produce
green hydrogen competitively and
on a large scale

• The project could be
further extended to
create a true "European
Hydrogen Valley"
n.a.

Gasunie, the natural
gas distribution and
transportation company
that owns the Dutch gas
infrastructure

• Amnis Pura, one of the first
companies dedicated to the
development and marketing of
hydrogen technologies

• Siemens, for the
realization of solutions
dedicated to the production • Alstom, a group involved in the
• AFS – Advanced Fuel Solutions of green hydrogen
construction of trains and railway
infrastructure and the testing of
• CaetanoBus
• Bosch, engaged in large- hydrogen solutions
scale production of fuel cell
batteries
• Energias de Portugal

• Daimler, car manufacturer
committed to the study of
hydrogen mobility solutions
• 674,400 TJ per year
(7° in EU)

• 1.4 EJ per year
(4° in EU)

• 59.1 TJ per 1,000
inhabitants (2° in EU)

• 84.4 TJ per 1,000
inhabitants (1° in EU)

• 234,100 TJ per year (12° in EU)

• 3.3 EJ per year (1° in EU)

• 1.7 EJ per year (3° in EU)

• 22.7 TJ per 1,000 inhabitants
(16° in EU)

• 39.9 TJ per 1,000
inhabitants (5° in EU)

• 25.4 TJ per 1,000 inhabitants
(14° in EU)
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NON-EU COUNTRIES

LOMG-TERM
VISION

NATIONAL
STRATEGIES

JAPAN
Elaboration and launch
of "The Basic Hydrogen
Strategy" (2017)

CANADA

Elaboration and launch of the
national strategy "Roadmap
for the Revitalization of the
Hydrogen Economy". (2019)

Elaboration and launch of the
"National Hydrogen Roadmap"
(2018) and launch of an ad hoc
investment fund for hydrogen
(2020)

Japan's vision is to achieve
a "hydrogen-based
society", starting with the
complete decarbonisation
of the national transport
sector

After taking the lead
in the electric vehicle
market, China intends
to achieve a leading
position in the hydrogen
fuel cell sector

Canada aims to strengthen
the diffusion of hydrogen
in end uses, exploiting the
potential of its innovative
technologies, with the
ultimate goal of enabling
a "clean growth future for
Canadians"

Korea's goal is to become the
world's leading producer of
hydrogen and fuel cell cars in
2030

The ultimate goal of Australia is
to achieve a competitive price
positioning on the basis of which
to build a strong economic
sector (2-3 €/kg), becoming the
world's leading producer and
exporter

Production
• 300,000 tonnes/year by
2030

Produzione
• 10% of the energy
needs covered by
hydrogen in 2050 and a
production of 60 million
tonnes

n.a.

Production
• 0.47 million tH2/year by 2022,
1.94 million tH2/year by 2030
and 5.26 million tH2/year by
2040

n.a.

Publication of the report
"Strategic Roadmap for
Hydrogen and Fuel Cells"
(2019)

• 1.5 GW capacity by 2022

Transport
• 10,000 HRS at 2050

• 15 GW of combined production
(7 GW of exports, 8 GW on the
domestic market) by 2040

Residential sector
• 5.3 million cumulative
sales of Fuel Cells
Combined Heat and Power
(micro-CHP) by 2030

Residential sector
• 50 MW Fuel Cells Combined
Heat and Power (micro-CHP) by
2022 and 2,1 GW by 2040

Transport
• 200,000 FCEV at 2025
and 800,000 at 2030

Transport
• 80,000 hydrogen taxis, 4,000
buses and 3,000 trucks at
2040

• 10,000 hydrogen forklifts
at 2030

• 81,000 FCEV at 2022 and 2.9
million at 2040 (plus 3.3 million
exported)

• 320 HRS at 2025 and
900 at 2030

• 310 HRS by 2022 and 1,200
by 2040
To boost the
development of the
domestic hydrogenpowered automotive
industry, China invested
$17 billion in the first six
months of 2019

n.a.

The government's vision is
shared and supported by its
world-leading automotive
industry (e.g. Toyota,
Nissan). In addition, Japan
is a pioneer in experimental
projects, undertaken since
2009.

To become the reference
market for new hydrogen
vehicles, China intends
to leverage the expertise
and assets of the
domestic automotive
industry and leverage
the investments made
in recent years in the
development of fuel cell
vehicles

Canada is home to large
local companies that today
represent the market leaders
in the production of hydrogen
generators and fuel cells

• Automotive companies
including Toyota, Nissan,
Honda

• Beijing SinoHytec, fuel
cell manufacturer

DISTINCTIVE
COMPETENCES

INVESTMENT
PLAN

n.a.

IMPORTANT NATIONAL
INDUSTRIAL PLAYER

AUSTRALIA

Development and launch
of the national "Hydrogen
Pathways" strategy,
containing 12 new pathways
to enhance the end use of
hydrogen (2019)

• 1,200 hydrogen buses
at 2030

PROPOENSITY
TO GAS
CONSUMPTION

SOUTH KOREA

Launch of the "China
Hydrogen Alliance" by
China Energy together
with 17 other strategic
national players (2018)

• Reduce the cost of
hydrogen production by
at least 90% by 2050,
to make it cheaper than
natural gas

TARGET

CHINA

Financial support for the
establishment of a hydrogen
vehicle refuelling infrastructure
(n.a. value)

• Between 2015 and 2019, the
Australian government has
committed over A$146 million to
hydrogen projects along the supply
chain
• Creation of an ad hoc A$300
million fund to support hydrogen
research and pilot projects

The ambition to increase
the production and use
of hydrogen vehicles, to
expand fuel cell production
and to build a system for the
production and distribution
of hydrogen can draw on the
strong technological skills and
cognitive knowledge of its
companies

In relation to export markets,
Australia has over time
developed good skills
for generating economic
opportunities through the export
of its natural resources

• Oil & gas companies that
support the development
of a hydrogen supply
chain including Osaka
Gas Company, Cosmo
Oil Company, Tokyo Gas
Company, etc.

• Ballard Power Systems, world Hyundai Group, the first car
leader in fuel cell manufacturing manufacturer to launch a
hydrogen-powered electric
• Automotive companies • Hydrogenics Corporation, the vehicle on the market, has long
involved in the testing
world's leading manufacturer of been involved in the production
of hydrogen solutions,
hydrogen generators, fuel cells of fuel cells
including FAW, Dongfeng and energy storage solutions
Motor, Guangzhou
Automobile Group,
• Enbridge, MagPower, Loop
Beijing Automotive
Energy, ...
Group, etc.

• Jemena, a company that
operates and manages the
largest gas distribution network
in the country, is experimenting
with a power-to-gas solution
with hydrogen

• 3.9 EJ per year

• 10.19 EJ per year

• 4.3 EJ per year

• 2.1 EJ per year

• 1.9 EJ per year

• 30.7 TJ per 1,000
inhabitants

• 7.3 TJ per 1,000
inhabitants

• 114.4 TJ per 1,000 inhabitants

• 40.3 TJ per 1,000 inhabitants

• 75.7 TJ per 1,000 inhabitants

• H2X, recently launched
start-up for the development of
hydrogen vehicles

Figure V – Synoptic view of the measures adopted in the countries analyzed to support the development of the hydrogen supply chain.
Legend: FCEV = Fuel Cell Electric Vehicles; HRS = Hydrogen Refueling Stations. Source: The European House - Ambrosetti elaboration, 2020.
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Hydrogen is also strongly supported in the European supranational agenda:
on July 8, 2020, the European Commission launched the European hydrogen strategy, setting the target of installing at least 40 GW of electrolyzers
and producing 10 million tons of green hydrogen by 2030. The Plan has
a two-fold objective: on one hand, it aims to extend the use of this carrier
to replace fossil fuels, and on the other to decarbonize production, giving
priority not only to green hydrogen but also to other low carbon production
processes. Contributing to the implementation of the plan and fostering the
construction of a solid chain of investments to ensure Europe’s leadership
position in this field, the Commission has also presented the European Clean Hydrogen Alliance, a public-private initiative joining industrial leaders,
civil society, national and regional ministers and the European Investment
Bank, aiming to identify the technological needs, investment opportunities
and enabling factors of hydrogen.
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In view of the role of hydrogen in energy transition and the international
policies supporting this, in the coming years we expect to see a significant
increase in global demand for this energy carrier, and this is confirmed by
the hydrogen penetration scenarios published by several international institutions and organizations. Worldwide, the estimates of Bloomberg New
Energy Finance (BNEF) indicate by 2050 a demand of around 27,000 TWh
of hydrogen, around 24% of the total energy mix. In this scenario, the main
role is played by the transport sector (which will count for 43% of total hydrogen consumption), followed by the energy sector. An alternative scenario, presented by the Hydrogen Council, estimates, again by 2050, a hydrogen penetration of around 18% (equal to 21,389 TWh) with a tenfold growth
compared to current production. Also in this case, the transport sector is
that which will benefit most from the use of hydrogen.
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Also at European level, the shares by 2050 are estimated at around 18-24%.
The most optimistic estimate is that published by the Fuel Cell and Hydrogen
Joint Undertaking (FCH JU), which by 2050 expects a hydrogen penetration
on final consumption of 24% (corresponding to 2,251 TWh) in the ambitious
scenario and of 8% in the “business as usual” scenario. The estimate of the
European Commission on the other hand indicates a penetration of 19.8%
(1,847 TWh) in the ambitious scenario, with a substantially equal distribution
between the transport, residential and industrial sectors (equal to 30%).
Finally, the scenario published by Gas for Climate is the most conservative
of the three and expects a penetration of 18.3% by 2050, equal to around
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1,711 TWh, in which 15% of the final demand for hydrogen is represented by
the transport sector (the lowest of the presented estimates) while the greatest weight is that of the energy sector (hydrogen to power), worth 45%.
Also in Italy, hydrogen has a great potential for development in 2050. In
line with the international scenarios, in 2050 hydrogen could play a significant role, until reaching a potential penetration level of 23% of the final
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energy demand, with a contribution of more than 200 TWh. The sector
that will probably benefit most from the introduction of hydrogen will be
the transport sector, which is assumed to cover 39% of the entire hydrogen demand by 2050. Moreover hydrogen will be able to play a fundamental role in balancing the electrical system and provide support for
balancing the network.

2050

218
29

2030

2017

H2 AS
FEEDSTOCK

16

23%

2%

1%

INDUSTRY
FEEDSTOCK

INDUSTRY
ENERGY

BUILDINGS

TRANSPORTATION

HYDROGEN
TO POWER

Figure VI – Hydrogen in final energy demand in Italy (TWh and percentage values out of total consumption), 2017, 2030 and 2050.
Source: The European House – Ambrosetti elaboration on "The Hydrogen Challenge" data, 2020.

Hydrogen may therefore play a key, enabling role in the current decarbonization process. To quantify the potential contribution of this carrier in the fight against climate change, hypothesizing a 23% share of hydrogen in final
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uses, the impact on the reduction of CO2 emissions in Italy was estimated.
The use of hydrogen in final sectors, replacing fossil fuels, would lead Italy to
reduce emissions by 97.5 million tons of CO2eq, corresponding to a reduction
of around 28% compared to Italian greenhouse gas emissions in 2018.
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To produce these scenarios, Italy can count on some unique characteristics
that can make it the reference point for the spread of hydrogen in Europe.
Specifically, there are three distinctive aspects:
•

Italy leads the field in the production and use of renewable energy. In
2018, renewable energy counted for 17.8% of the total national energy
mix, and renewable electricity alone covered almost 34% of total electricity consumption in Italy. The further expansion of renewable energy
sources can count on the availability of - above all solar energy - natural
resources, as well as on the distinctive competencies on biomethane.

•

Italy is a country historically based heavily on natural gas, and these
assets are strategic for the development of hydrogen-based logistics.

•

Italy can count on one of the most extensive and structured gas infrastructure networks in Europe. Furthermore, Italy’s position in the center
of the Mediterranean makes it an “infrastructural bridge” between Europe,
the future pole of consumption, and the African continent, the production
of renewable electicity is eased thanks to lower seasonality and more constant flows during the year and would make hydrogen the ideal carrier for
long-distance transport. Moreover, this solution would allow Italy to make
use of a centralized production system, making the connection between
different plants scattered throughout the country less necessary.
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Hydrogen would represent a strategic choice for the country, not only in
energy terms, because - as described above - it would be able to generate benefits due to the decarbonization of the system, but also in terms of
creating value for the national industry, and more generally for the Italian
economy. To be able to exploit this potential and all the related benefits,
Italy however requires an ambitious national long-term hydrogen vision and
strategy, also able to support from a political and institutional standpoint the
strategic choices of the energy and industrial sectors.
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Although some steps have been taken in Italy to define guidelines to support hydrogen, such as the National Energy and Climate Plan and which
includes it as a contributor to achieving renewable targets in transport
and the recent Covid-19 crisis relaunch plan, the lack of a national vision
hinders the pursuit of the proposed scenarios.
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In particular, the current objective defined in the National Energy and Climate Plan is limited both in terms of the share of hydrogen in transport
(1%) and in terms of the potential sectors of use (in addition to transport,

EXECUTIVE SUMMARY

the industrial and residential sectors). Compared to the hydrogen penetration scenarios that see the increasing role of this energy carrier also
in sectors other than transport, it is clear that a more challenging vision
is needed to guide the spread of hydrogen, in line with the new European
guidelines. Furthermore, the 2030 deadline is too short to allow an appropriate deployment of resources to ensure a greater and more widespread
use of hydrogen in the following years.

The hydrogen industrial supply chain and economic
opportunities for italy by 2050
The growing integration of hydrogen into the national energy mix, as laid
down in the development scenarios described above, requires the simultaneous progress and strengthening of an industrial supply chain able to
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respond to future market demands. In addition to the existing infrastructure
and the energy management oriented to natural gas, thanks to its manufacturing vocation, Italy has significant strengths for being able to welcome
the industrial opportunities deriving from the greater use of hydrogen at national and international level, and can aspire to play a key role in production
and in the research and development of related technologies.
To analyze this potential and quantify it in terms of production value, contribution to GDP and employment, The European House – Ambrosetti has developed an innovative model for assessing the country’s competitiveness, first and
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foremost by reconstructing the phases in the hydrogen technological chain:
•

Production. While currently the production of hydrogen is mostly marked by the use of fossil sources in the steam reforming process (so-called grey hydrogen), future scenarios show how these processes will be
gradually replaced by decarbonized forms of hydrogen production, i.e.
green hydrogen, which derives from an electrolysis process exploiting
electricity from renewable sources (solar, wind), and blue hydrogen,
produced in the Carbon Capture & Storage process, performed after
reforming, which captures the emissions produced by the combustion
of carbon compounds. Another valid green alternative is the use of biomethane in hydrogen production through steam reforming.

•

Transport and storage. Hydrogen, used as a carrier, is able to transport
in an efficient and versatile way energy produced from renewables far
from where it is actually consumed. Hydrogen can be transported in
two ways: through existing gas transport and distribution networks,
41

without the need for any significant infrastructural changes, a solution
considered as an effective accelerator of hydrogen penetration in the
energy system; in its pure form, with a specific infrastructural system
according to storage and consumption needs and methods (specific
networks or existing adapted ones, carrier ships over long distances
and cylinder trucks at local level). Hydrogen can be stored in different,
more or less conventional forms, the most frequent are in gaseous
form in special pressurized cylinders and through centralized forms
such as salt caves, depleted reserves of natural gas and oil etc. or in
liquid form in low-temperature tanks.
•

Final uses. Hydrogen can be used in two ways: as a feedstock, i.e. a
raw material in chemical, refining and steel production processes; as
an energy carrier to be transformed into electricity or thermal energy in
strategic sectors to be decarbonized, including industry, transport and
residential sectors. These applications represent the real challenge for
the future development of the hydrogen value chain.

•

Supply chain-related services. The design, installation and maintenance of technologies by companies supporting the different manufacturing activities, not only in ESCos (Energy Service Companies),
but also in broader sectors in the engineering, construction, professional, administrative and technical services fields.

ENERGY PRODUCTION FROM RENEWABLE SOURCES

PRODUCERS OF ENABLING INPUT AND TECHNOLOGIES IN THE DEVELOPMENT OF THE SUPPLY CHAIN
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SERVICES RELATED TO THE HYDROGEN SUPPLY CHAIN
Figure VII – The hydrogen supply chain.
Source: The European House – Ambrosetti elaboration based on various sources, 2020.
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Starting from this mapping, all 3,745 technologies present in the ProdCom
database, the largest European database containing statistics on the manufacturing production of companies in the national territories, were analy-
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zed to select only the industrial production activities, currently or potentially related to the various hydrogen supply chain phases. From this process,
composed of over 100,000 observations and integrated with a review of
existing literature and discussions with the panel of experts involved in the
initiative, 90 technologies related to the hydrogen supply chain were mapped, divided into: already available in hydrogen-related applications; “adjacent”, i.e. existing technologies used in different sectors but which can be
converted to a future use of hydrogen; not yet mature or currently on the
market but which will be developed in the near future.
The technologies identified were also classified according to their degree
of correlation with hydrogen-related processes, in particular: core technologies, the function of which is exclusively linked to applications related
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to hydrogen, such as electrolyzers and fuel cells; ancillary technologies
(such as pressurized gas transport systems or electrical systems downstream from fuel cells), which can be transversally applied to the use of
hydrogen as well as other industrial sectors.
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Figure VIII – Technological clusters belonging to the hydrogen value chain.
Source: The European House – Ambrosetti elaboration, 2020.
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This division led to the identification of reference technological clusters, useful
for analyzing the unique expertise and industrial positioning of Italy in the EU
in the whole hydrogen value chain, which produced the following evidence:
•

Italy is well positioned in the production of technologies related to the
production of green hydrogen, in particular electrolyzers and ancillary components for the production process, with a share of 25.2%
of the total EU production, second only to Germany. This production
however is not intended for the production of high volumes of hydrogen today, as this requires technical modifications that are not easy
to implement (electrolyzers with a capacity of 10-100 MW). Currently
there is no production in Italy of a size and technological level that
could satisfy the envisaged hydrogen market: in this area, the country
needs to develop an ambitious project blending advanced research,
technology transfer capacities and industrial scale-up.

•

Also for the related (or potentially related) technologies for the production
of blue hydrogen, mainly plants for reforming processes and Carbon Capture and Storage, the country has a strong manufacturing base and is the
second largest producer in the EU with one quarter of total production.
Also in this case, these plants must achieve greater technological maturity to be able to produce greater volumes of hydrogen.

•

Fuel cells are one of the key technologies for the use of hydrogen. In this
cluster, the country can count on the presence of important companies
and research centers working on development plans on advanced technologies but it will face a huge challenge in the near future, in order not to
waste a significant opportunity for the development of an industry.

•

Within the cluster of thermal technologies that can potentially be used in
the hydrogen supply chain, Italy is the leading manufacturer in Europe, with
a share of 24.4% of the total EU production. The national industry holds
particularly distinctive skills in the production of evaporators and condensers (not for domestic use), burners, parts of auxiliary equipment for boilers
and mixed steam boilers, all plants and components that will be particularly
important for the future development of the hydrogen supply chain.

•

The country is the second largest producer in the EU also in the mechanical technologies cluster, with a 19.3% share of the total European production value. In this segment, the national industry holds a
leadership position in the production of special components and equipment, including valves, pumps, compressors and pressure converters.
Mechanical technologies are also of huge importance to the transport,
distribution and storage of hydrogen, in which Italy holds a distinctive
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position both in Europe and worldwide also thanks to the existing widespread gas pipeline infrastructure, in which it will be possible to mix increasing shares of hydrogen with natural gas and in which investments
will be able to stimulate the supply chain.
•

In the segment of electrical technologies potentially linked to the hydrogen supply chain, Italy holds a weaker position, with a 10.9% share of
the total European production, behind Germany and France. In particular, in the production of technologies for renewable electricity generation
(mainly wind turbines and photovoltaic panels) the country has not been
able to achieve a particularly competitive position. Consequently, this industry depends greatly on imports, especially from Asian countries (particularly from the market leader China).

•

In the control systems cluster, the country has an even weaker position,
and is the fourth European player with a 6.7% share of the total production value, after the German, British and French industries.

•

Finally, as concerns the cluster of technologies related to the use of hydrogen as feedstock, national companies hold a mid-level position, third
place in the EU with an 11.8% share of the total production value.

Starting from this positioning analysis, it is clear that targeted investments
are required in strategic sectors for the future development of the hydrogen
value chain which will consist, on one hand, of conventional players in the
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Italian industry who will have welcomed the opportunity for conversion to
hydrogen and, on the other, of new players in the hydrogen industry. It will
also be important to create districts to foster technology transfer and the
cross-contamination of unique expertise at all levels, with a view to opening
up to foreign operators, with a significant involvement of the academic, research and innovation world, leveraging the capacity of large energy producers to act as group leaders for the development of concrete projects.
Today already 130 Research and Development organizations in Italy are
working on projects and activities linked to hydrogen. On the public-private
research platform FCH JU, the most important hydrogen-related innovation
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ecosystem in Europe, 140 projects and 28 demonstration activities in the
field have been implemented in Italy in the last decade, with an economic
contribution of around €140 million and 150 beneficiaries.
Starting from this reconstruction of the technological hydrogen supply chain
and mapping of the distinctive competences of Italy, the potential impacts on
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Italian industry by 2050 deriving from the greater use of hydrogen were calculated, according to the penetration scenarios at 2030 and 2050 in Italy, in
the rest of Europe and in the rest of the world, in terms of production value,
added value (contribution to GDP) and employment. To do this, two potential
scenarios were considered:
Development scenario, in which the current market shares and industrial

•

skills in Italy are considered to be maintained;
Accelerated development scenario, in which an increase in the competitive-

•

ness of Italy in the global scenario for hydrogen technologies is considered,
estimating to achieve the market shares of the best performing countries in
the relative analytical dimensions through the definition of farsighted industrial policies that stimulate investments in research and production assets.
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The overall impact of a development of the hydrogen supply chain in all its
phases reaches a significant value in 2030 and in 2050, thus translating
into concrete terms the industrial competitiveness the country could reach at European and international level.
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Figure IX – Summary impact of the development of the hydrogen supply chain in Italy in terms of production value, Development scenario (euros), 2030 and 2050.
Source: The European House – Ambrosetti elaboration of ProdCom and Comext data and other sources, 2020.
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The total value of the hydrogen supply chain in the Development scenario
is €4.5 billion in 2030 and €21 billion in 2050 (equal to the current value of
the textile industry and 1.6 times that of aircraft production), accumulating
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a total value for the period 2020-2050 of €285 billion.
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Figure X – Summary impact of the development of the hydrogen supply chain in Italy in terms of production value, Accelerated development scenario (euros), 2030 and 2050.
Source: The European House – Ambrosetti elaboration of ProdCom and Comext data and other sources, 2020.

These impacts are even more significant if we analyze the Accelerated development scenario, in which the total value of the supply chain reaches
€7.5 billion in 2030 and €35 billion in 2050 (1.1 times the current value of
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the national pharmaceutical industry and 1.5 times that of the paper sector),
with an accumulated value for the period 2020-2050 of over €475 billion.
The Accelerated development scenario shows a production value of around
67% greater than that of the Development one: this differential value highlights the potential that can be achieved by the Italian manufacturing indu-
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stry if supported by an appropriate industrial policy.
The economic contribution of the hydrogen value chain can be measured
not only in direct terms but also in indirect and induced terms, linked to the
activation of the procurement and sub-supply chains.
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Direct activities in the Italian hydrogen supply chain will generate a total
production value (direct, indirect and induced) in the related supply chains
of €14 billion in 2030 and €64 billion in 2050 in the Development scenario
(multiplier 3.1, greater than steel making and the extended clothing and furnishing supply chains) and of €24 billion in 2030 and €111 billion in 2050
in the Accelerated development scenario (multiplier 3.2, equal to that of
the Food&Beverage industry). The accumulated value in the period 20202050 will exceed €890 billion in the Development scenario and €1,500
billion in the Accelerated development scenario.
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Figure XI – Direct, indirect and induced production values in the Italian hydrogen supply chain, Development scenario (billions of euros), 2030 and 2050.
Source: The European House – Ambrosetti elaboration of Prodcom data and Istat sector inter-dependence tables 2020.
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Figure XII – Direct, indirect and induced production values in the Italian hydrogen supply chain, Accelerated development scenario (billions of euros), 2030 and 2050.
Source: The European House – Ambrosetti elaboration of Prodcom data and Istat sector inter-dependence tables 2020.
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Using sectoral interdependence models, it is also possible to calculate the
multiplier effect of the activation of Value Added, in order to estimate the
total contribution of the hydrogen supply chain to GDP. In the development
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scenario, the activities in the hydrogen supply chain produce a total contribution to GDP of €5 billion in 2030 and €22 billion in 2050 (equal to 8.3%
of the current national manufacturing added value), with a multiplier effect of
3.6. In the Accelerated development scenario, the total contribution to national GDP is €7.5 billion in 2030 and €37 billion in 2050 (equal to 14% of the
current national manufacturing added value), with a multiplier effect of 3.7.
Finally, from the analyses of the activated industries, it is possible to estimate the employment generated in the hydrogen supply chain (direct, indirect andinduced). In the development scenario, the direct, indirect and
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induced effects of the hydrogen value chain contribute to national employment with 70,000 jobs in 2030 and 320,000 in 2050, a share of 8% of
the total manufacturing workforce today. In the Accelerated development
scenario, the activation of the hydrogen supply chains generates in Italy a
total of 115,000 jobs in 2030 and 540,000 in 2050, an equivalent workforce of 13.6% of the total national manufacturing workers.
From the overall vision of these impacts, it is even clearer how the creation
and development of an extensive hydrogen value chain in Italy can produce
significant economic and employment effects in Italy in future in the same
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way as other industrial sectors that are already very competitive for the
country, both at direct level with the activities of the businesses involved, as
well as indirectly and as a induced effect, through the activation of systems
for the purchase of goods and services from other related supply chains.

How to concretize the opportunities offered by hydrogen:
the Agenda for Italy
Hydrogen represents a strategic choice for the energy sector of the country
as it is able to generate benefits both in terms of the decarbonization of the
system and in terms of creating value for the national industry, and more
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generally the Italian economy. To be able to exploit this potential and all the
related benefits, Italy requires an ambitious long-term national hydrogen
vision and strategy in both energy and industrial terms.
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To do so, Italy must dialog with its international peers, aiming to play the
role of “enabler” within the whole European strategy. Playing this role means holding a leading position in the definition of a joint medium-long term
vision and strategy for all the countries involved, starting from Europe, leading to actions that help create a competitive advantage for the national
industrial supply chains, in which the leadership role in the design and implementation of new systems and technologies shall constitute an enabling
factor. Within this strategy, it is important for Italy to play a leading role both
in terms of the use of hydrogen and of its related infrastructure and, above all, in terms of the skills and the production of some key technologies
across the supply chain, to avoid distortions similar to those which have occurred on other occasions in the energy sector (e.g. electrical renewables).
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Italy has three distinctive characteristics that make it a candidate for the
“enabler” role in the European hydrogen strategy:
•

With the presence of a widespread gas transport network, the country
can become the “infrastructural bridge” between Europe and the African continent, a position that can also incentivize hydrogen exports to
other European countries. In fact, thanks to the existing connections,
Italy can import hydrogen produced in North Africa from solar energy at a cost 10-15% lower than domestic production, enhancing the
greater availability of land for the production energy from renewables,
high irradiation and at the same time reducing seasonal variability.
Furthermore, the Italian gas network can be the basis - one of the
Europe’s largest - to allow increasing percentages of hydrogen in the
network through a series of targeted investments. It is emphasized
that investments in the network would allow a higher level of penetration with greater economic sustainability than alternative solutions.

•

Italy is the second European country for added value of the manufacturing sector and first for the number of small and medium manufacturing enterprises, an economic and industrial fabric that covers
some of the unique expertise in the production of technologies applied
to the supply chain, as in the case of thermal technologies potentially
applicable to hydrogen, where Italy is the top producer in Europe, or
some mechanical technologies sectors intended for the management
of pressurized gas. Although the positioning in some technological
and production fields still needs to be improved, Italy can also count
on its major national players in research and energy which can act as
group leaders in large technology transfer and innovation processes.
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•

Italy can exploit its ability to integrate hydrogen into the energy system,
thanks to its distinctive characteristics. The country’s predisposition to
the use of gas and the availability of specific related infrastructures can
facilitate Italy’s transition to hydrogen. Furthermore, as concerns the production of green hydrogen, Italy can count not only on its positioning as
one of the most virtuous European countries for the share of renewables
in electricity production (17.8%), but thanks to its geographical position
can also exploit production in neighboring regions, such as in North Africa.
Finally, in view of the Italian skills in biomethane production – the world’s
4th largest producer of biogas, and 2nd in Europe – the country can count
on the use of biomethane for the production of renewable hydrogen.

To enhance the opportunities offered by hydrogen and
obtain the maximum benefits from its deployment, the
action plan for Italy should focus on 6 key actions
POLICY PROPOSAL 1 • The role of italy as "conductor"
of a European hydrogen strategy
Since hydrogen represents a huge opportunity for the country`s energy
transition, a national strategy with clear, long-term objectives for its production use would be welcomed. The Integrated National Energy and Cli-
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mate Plan of December 2019 in fact only mentions hydrogen with reference
to the transport sector, without fully describing the role of this energy carrier in different contexts.
Generally, the National Plan includes only a short-medium term vision to
2030, which does not integrate hydrogen objectives and targets, also with
reference to its role supporting and complementing other energy sources.
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This refers firstly to the generation of electricity from renewable sources,
closely linked to hydrogen for two processes: the production of green hydrogen through electrolysis and the storage of hydrogen for increasing the
efficiency of production from renewable sources.
The first proposal thus concerns the formulation of a commonly agreed
national hydrogen economy vision, in preparation for the definition of a medium-long term strategy, able to make Italy the Euoropean “conductor” on
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hydrogen, leveraging on its unique competences along the hydrogen value
chain. In particular, the strategy should include:
51

•

The updating of the Integrated National Energy and Climate Plan with
the forecast of specific shares of hydrogen contributions in the various final uses (including the function of seasonal storage) and with
the adoption of a long-term perspective (for example, to 2050) acting
as a basis for the formulation of a national vision. The review of the
plan must be consistent with the vision and political orientations of the
new European Commission (which took office on December 1, 2019)
as well as with the hydrogen vision of other EU countries and with the
infrastructure forecasts of the main operators. The plan must therefore
present a consistent 360° vision, which considers both the scenarios
of energy production from renewable sources and the role of blue hydrogen as a bridge solution in the early transition phases where green
hydrogen from renewable sources becomes progressively more available along with the gradual lowering of its production costs.

•

Government coordination of integrated tables involving the various public
and private stakeholders in the definition of the national energy and industrial strategy and its subsequent implementation, aiming to strengthen a
complex supply chain in which Italy can play a leading role. In particular,
at the same time it is necessary to involve players in the energy sector,
and those in the manufacturing sectors in which industrial developments
must be promoted with a view to accelerating the energy transition.

•

The definition of strategies for international cooperation functional
to Italy’s positioning as a potential international hydrogen hub which,
exploiting the country’s geographical position and the connection via
the gas transport network infrastructure with North Africa, allowing the
efficient use of energy from renewable sources enhancing the greater
availability of land and high irradiation for the production of renewables
and, at the same time, reducing seasonal variability. This field also includes: the promotion of a front-line positioning within the European
Clean Hydrogen Alliance in order to facilitate the establishment of a
European project consistent with national needs and favorable to the
development of the Italian supply chains and to exploit the funds made
available by the Europoean Union; the promotion of internationalization
projects for research and experimentation, involving scientific cooperation and technology exchanges with partner countries with complementary skills to those held by Italy.
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POLICY PROPOSAL 2 • Innovation ecosystem and
support to the industrial value chain
Today, Italy already has unique expertise in some of the reference clusters
in the hydrogen supply chain. In particular, the Italian industry is a manufacturing leader in the field of the production of thermal and mechanical
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technologies potentially related to hydrogen and counts for one quarter
of the EU market in the production of plants and components that potentially can be adapted to the future production of green and blue hydrogen.
However, the Italian production fabric is highly fragmented: over 99% of
companies in the country are SMEs, which, overall, count for 68% of the
total turnover and 79% of employment, compared to a European average
respectively of 56% and 67%. Furthermore, hydrogen-related technology manufacturers need first and foremost the skills and resources for
sophisticated R&D activities, and secondly they need to scale up their
productions to become truly competitive in the reference technological
scenario for the production and use of hydrogen (e.g. electrolyzers).
Fostering the full development of a national hydrogen supply chain thus
requires support for strengthening the production, technologies and research already present in the Italian territories, considering the characte-
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ristics of the national production fabric and leveraging its unique expertise. In particular, the following actions must be taken:
•

Facilitation of the creation of an innovation ecosystem, oriented to strengthening Italian companies and to enabling the positive cross-fertilization of skills and know-how, on one hand by exploiting the ability to produce system integration in the national production chains to incentivize
the technological conversion of companies related to the production of
ancillary technologies, and on the other by supporting the production of
core technologies also through the attraction of foreign investments to
Italy. At the moment, the possibility to implement full-scale pilot projects
can also be considered a sure driver for attracting the interest of already
positioned foreign companies and/or leaders in the production of key
technologies such as electrolyzers and fuel cells.

•

Promotion of synergies and groupings aiming to create partnerships
among the various SME networks and “group leader” companies to foster the development of systems of unique and cross-complementary
expertise, implemented on a regional and district basis throughout the
supply chain, oriented to the implementation of pilot projects, including
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on a full scale, involving the participation of manufacturing companies
and major energy players. If possible, a specific national hydrogen
cluster, functional to the vision defined in Italy, could be established.
In this sense, especially in the initial phase, preparatory to the structuring of the hydrogen market, it is possible to foresee the start of temporary regulatory regimes to support the market kick-off phase.
•

Creation of regulatory sandboxes for experimentation to stimulate the
creation of an ecosystem of innovation. In this context the regulatory
bodies have a key role in defyining the legislative framework, offering
clear references on technological standards and supporting investments and the realization of large scale projects.

•

Enhancement of technology transfer in the different areas of the supply
chain, with specific policies and the use of funds (starting from European funds) to incentivize Research & Development projects by companies, aiming to consolidate and strengthen Italy’s position in technological fields related to the current growth and future development of
the supply chain. The creation of a national innovation fund specific to
hydrogen and a technology transfer laboratory may be envisaged, with
the mission of facilitating the supply chain innovation process and fostering links between universities and research centers and the market.

•

Support to Italy’s role within the European Committee for Standardization for the definition of technical specifications potentially related to the
hydrogen supply chain, in order to avoid the risk of decisions that penalize the country and support to the role of national technologies, thus
promoting European standards that are functional to national interests.

POLICY PROPOSAL 3 • Incentive mechanisms for the
production of decarbonized hydrogen
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In the long term, the development of an extended hydrogen supply chain
is linked to the production of green hydrogen in Italy and in the countries
that can be connected via a pipeline. To support the production of green
hydrogen, consistently with what has been announced by the European
Commission in relation to the recovery plan to reboot Europe’s economy
following the damage caused by the Covid-19 pandemic, the following proposal implies the definition of a series of support measures, in particular:
•

The application of an electricity (or methane/biomethane) tariff system
produced and used locally for the production that considers exclusively
the actual cost of the resource consumed without considering the ap-
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plication of system charges and duties. The feasibility of this point depends on the possibility to classify Power-to-Gas facilities in a different
category to end users, thus freeing them from system charges.
•

The adoption of Contracts for Difference, similar to those used in the
renewable electricity sector, and the allocation of specific loans to
companies deciding to invest in the construction or reconversion of
their plants for the production of green hydrogen.

•

The strengthening of the Guarantee of Origin (GO) certification mechanisms, as provided for in the European hydrogen strategy, through
the definition (also at European level) of sustainability criteria ensuring a common classification, functional to the negotiation of the “clean” component of green and blue hydrogen. The new GO certificates
can be integrated with those provided for in the electrical field, confirming the renewable origin of the sources used for energy production,
and become a transversal tool that can also be used in the European
Emissions Trading Scheme (EU ETS).

•

The extension of incentive schemes for the production and release
for consumption of biomethane also to the production of hydrogen,
which is currently applicable only to the transport sector.

POLICY PROPOSAL 4 • Regulatory basis and incentive
scheme for widespread use in final consumption sectors
As a priority, promoting the use of hydrogen concerns the areas in which the greatest advantages can be obtained, i.e. the residential sector,
mobility and heavy industry. Hydrogen in fact has the potential to con-
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tribute significantly: to the reduction of emissions generated by domestic
heating, to cleaner and more sustainable industrial processes and to the
implementation of zero-emissions mobility.
In many practical cases, the use of renewable hydrogen as an energy carrier is already technically feasible: its wide-scale adoption depends mainly
on economic convenience, an element on which a supporting regulatory
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context can have a decisive impact.
To promote and accelerate the wide-scale use of hydrogen, three priority
lines of action have been identified:
•

The definition of a regulatory framework and incentive measures focu-
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sing on sustainable hydrogen-powered mobility, promoting the use of hy55

drogen both in heavy transport and local public transport (i.e. exemption
from tolls and coverage of the costs for the purchase of vehicles). Similar
incentives must be provided for the related charging infrastructure.
•

The definition of an operational base and a legal framework that,
following an analysis of the necessary safety requirements, recognize increasing levels of obligatory blending of hydrogen into the gas
network also assuming penetration in some industrial sectors or clusters aiming to reduce CO2 emissions, fostering opportunities for dialog and debate between transmission system operators (TSOs) and
distribution system operators (DSOs). Moreover, in those industrial
sectors able to maximize the advantages offered by the use of hydrogen, aiming to reduce CO2 emissions, requirements to increase
the penetration of hydrogen in the overall energy mix at company level may be adopted. The blending levels may refer to a virtual variable enabling the exchange of hydrogen usage certificates between
players in the regulated sectors and unbound users.

•

The introduction of supporting schemes and incentives for using hydrogen and other alternative fuels, according to the commercial availability,
in heavy industry (e.g. steel works, cement works, refineries) as a green
replacement of fossil fuels, also through the adoption of complementary
mechanisms such as the Carbon Contracts for Difference (CCfD).

POLICY PROPOSAL 5 • Specific education and training
paths at all stages of the supply chain
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The creation of specific expertise to appropriately manage the energy
transition currently underway and, particularly, the integration of hydrogen as a carrier, represent one of the basic conditions to ensure that Italy
is prepared for the future challenges in the energy context and can be
assured a competitive position in the hydrogen field on the international
economic and industrial chessboard.
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The proposal thus aims to identify and anticipate the skills required to foster the development of a national hydrogen supply chain and, thereafter,
guarantee the provision of specific training at all stages. In particular, this
can be achieved through:
•

The introduction of new educational programs (such as university
courses, degrees and Masters programs) to equip the professionals
of tomorrow with technical and scientific skills in the fields most clo-
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sely related to the world of hydrogen and the integrated activities.
•

The delivery of specific training programs to workers in the sectors
that can obtain most benefits from the spread of hydrogen (e.g. technicians providing installation and repair services in residential or industrial fields), also with a view to promoting a lifelong learning culture
through upskilling and reskilling activities.

POLICY PROPOSAL 6 • Integrated awareness raising and
information plan targeting public opinion and the business
world on the value of hydrogen
Despite the advantages that potentially can be obtained from the growth
and development of a hydrogen economy in Italy and in Europe, public
opinion generally suffers from a lack of information on this issue.
An integrated and coordinated awareness raising and information action
among industry and consumers is an enabling condition to foster the
acceptance of the hydrogen carrier and support demand, building and
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reinforcing trust among public opinion.
The creation of a widespread hydrogen culture requires intervention on
two fronts:
•

The promotion of greater awareness among the population on the
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advantages associated with the use of hydrogen in high-emissions
sectors (starting from transport and residential heating) in terms of
lower environmental impact and better performance, overcoming
some prejudices that are particularly deep-rooted in the public opinion. Special attention must be paid on the safety, which can often be
an obstacle to hydrogen use by consumers. It must be supervised by
a continuous research and technological development activity able to
offer all the information and conditions for a greater use of the energy
carrier in all sectors.
•

The understanding and welcoming by businesses of the industrial
and development potential of the hydrogen supply chain, functional
to the wide-scale implementation and marketing of hydrogen-based
technologies and solutions. This can also foster opportunities for positive debate, creating a common vision of competitive growth in the
sector (both on the domestic market and abroad).
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