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INTRODUCTION
The European Union has committed to decarbonising its economy, aiming to achieve a 80-95%
reduction in greenhouse gas (GHG) emissions by 2050, with an intermediate target of a 40% reduction
in 2030. Such goals are based on increased energy efficiency – with a 32.5% target in 2030 – and a
greater penetration of renewable energy sources – with a 32% target by the same date.
While renewable gases and carbon-capture technologies can definitely play a role in the
decarbonisation strategy, electrification will also be a key component, as it will allow the use of
renewable-based, GHG emission-free energy in a wider spectrum of economic activities. However, the
generation profile of some renewable-based technologies (e.g. wind and solar PV) is more intermittent
in nature and less predictable than conventional generation. Moreover, the geographical distribution
of primary renewable energies does not typically coincide with the consumption centres.
The opportunity of transforming electricity into gas might provide a way to deal with both these
challenges, by using the existing gas infrastructure to store energy and to transport it over longer
distances than is efficiently possible with electricity. Addressing the above-mentioned challenges will

also significantly expand the potential of renewable energies.
At present, gas-to-power technologies are not economically viable, especially at network scale, but it is
likely that their costs will reduce in the future. The widespread deployment of these technologies
might enable a closer integration of the gas and electricity sectors through “sector coupling”.
In October 2018, the Florence School of Regulation organised a first Workshop on “Coupling the
Sectors”, as part of this Regulatory Policy Workshop Series. On that occasion, the discussion not only
covered the coupling of the electricity and gas sectors and markets, but it was also broadly agreed
that power-to-gas could be a game changer in allowing sector coupling. However, the regulatory and
market design implications of power-to-gas technologies at network scale becoming economically
viable were not explored.
This Workshop will therefore focus on the implications of the deployment of power-to-gas technologies
for sector coupling and the appropriate regulatory and market design responses.
Against this background, it is important to reflect on whether power-to-gas facilities should be
considered as part of the gas or electricity networks (and therefore their ownership and operation
reserved to transmission owners or transmission system operators), or instead they can be considered
as performing an activity open to competition. In the former case, third party access should be
guaranteed while in the latter case competition law would apply. In reality, it might well be that a
combination of the two regimes might be the best approach to support the development of the new
technologies, especially at an initial stage.
Another important aspect worth considering is to what extent the development of power-to-gas
facilities might be promoted by the coordination of spot and forward markets in electricity and gas, so
that such facilities (together with the gas networks and the gas-fired power stations) could be used for
swaps (virtual electricity storage) and arbitrage (spark spread and “reversed” spark spread).
Power-to-gas technologies could also produce hydrogen and synthetic methane that can be used as
energy for those processes which are not suitable for electrification or as chemical feedstock. If the
electricity fed into the power-to-gas transformation is renewable-based, this process will contribute to
the decarbonisation of the gas sector.
To address these and other related issues, the Workshop will be structured in two sessions:
Session 1 will review the power-to-gas technological landscape, identifying the potentials for the
different technologies and their future economic viability;
Session 2 will discuss how power-to-gas could enable sector coupling, and deliver benefits in terms
of greater temporal and geographical flexibility of the energy system, thus making the best use of a
greater penetration of renewables to deliver the EU decarbonisation objectives. The regulatory and
market design implications of such developments will also be explored.
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