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Introduction
The EU decarbonisation strategy is based, inter alia, on a massive penetration of renewable energies. In the
electricity sector, this requires the system to become more flexible, to accommodate the greater variability of
renewable-based generation. Technological development is enabling new sources of flexibility – such as, for
example, demand response and electricity storage; additionally, it seems clear that the gas sector could also
contribute to the decarbonisation process in this respect. Therefore, while natural gas, as a fossil fuel and at
least in its non-decarbonised form, is bound to play a shrinking role in the energy mix in the long run, in the
short and medium run gas-based generation could represent an important source of the necessary flexibility
for the electricity system.
Moreover, gas is easier to store and cheaper to transport over long distances. Therefore, gas and gas
infrastructure can also play a role in providing an alternative to electricity storage and transmission.
(Electricity and gas) sector coupling is meant to promote the synergies between the two sectors. Such
synergies might, for instance, be achieved through power-to-gas transformation and the storage of the
resulting gas. Power to gas through electrolysis results in hydrogen which can be stored, used as such – in
industry, transport or, in the future, in power generation – or further transformed into methane. Hydrogen can
also be blended, up to a certain extent, with natural gas and thus used in the existing gas infrastructure.
Technological development is likely to change the landscape here as well, with greater percentages of
hydrogen blending being permissible in gas infrastructure and in many gas uses, including electricity
generation in existing power plants.

Renewable and decarbonised gases will also have to play a greater role in the future. Biogas, for instance, is
still produced in very limited volumes in the EU (covering less than 5% of total EU demand for gas), but can
easily be upgraded into “biomethane”, whose use and physics do not differ much from natural gas’. Hydrogen
is also another promising resource and can be produced by curtailed renewable electricity via electrolysis
(green hydrogen); it can also be produced from natural gas (grey and blue hydrogen) with release or
capture/sequestration of CO2.
All these developments depict a future in which different types of gases will co-exist, to a greater extent than
today. From a system operation perspective, one of the main questions is to what extent these different gases
will be able to use the same (existing) infrastructure or whether they would need to be segregated in different
networks. For instance, each EU country has set its own limitations and regulatory provisions for the injection
of hydrogen – which can differ significantly even between neighbouring countries. From a market perspective,
the main question is how many different markets will be needed in order to promote the efficient use of the
different gas types and the optimal resource allocation. It is clear that trading in the same market requires a
degree of homogeneity of the products and this is likely to imply the fact that the products could use the same
infrastructure.
Therefore, the operational and market dimensions are linked and they both need to refer to a taxonomy of the
different types of gases that has to recognise the different chemical compositions, but also the potential for
transformation. Following the Madrid Forum in June 2019, the Florence School of Regulation has been
working on developing such a taxonomy, bringing together the work and contribution of stakeholders.
Once this taxonomy is established, the future market structure for “gases” could be addressed. In this respect,
it is important to note that, even if the conclusion of this assessment were, as it is likely to be the case, that
different markets are needed to cover the full spectrum of gases in the future, some of these markets would be
linked through the transformation potential between the corresponding gases. These transformations and the
arbitrage opportunities that they create will determine the extent to which prices in the “linked” markets will
be able to diverge and which forces will operate towards price convergence.
Against this background, the Workshop will explore the future technological and market landscape for gases,
used as energy media and as feedstock for industrial processes. Starting from a future-proof taxonomy, it will
assess to which extent different gases will be able to share the same infrastructure, and under which
conditions (e.g. retrofitting). It will then go on to identify the implications for market design.
To address these and other related issues, the Workshop will be structured in two sessions:
Session 1 will investigate the technological and system operation dimension of the future gas sector, in
its widest notion (i.e. including all types of gases and their uses as energy media and feedstock). In
particular, it will explore to what extent different gases could share the same infrastructure and under
which conditions, and where, instead, different networks are needed to transport different types of
gases. It will also aim at recognising the technical links between these networks and the transformation
processes linking them.
Session 2 will look at the market implications of the results of Session 1, and in particular how many
markets will be required to cover the whole spectrum of gases in the future and the opportunities for
coupling them, and for coupling these with the electricity market in its different timeframes.
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