A FLEXIBLE RENEWABLE:
the key role of geothermal energy
in the electricity market
WHAT IS THE ISSUE
The Electricity Market Regulation considers renewable power production only as a source of instability, due to
the variable or intermittent production of photovoltaic and wind technologies. It introduces Capacity
Remuneration Mechanisms for dispatchable or ﬂexible generation able to provide grid services to stabilize an electricity
market with high renewable penetration.
> YET, THE DEBATE ABSOLUTELY IGNORES THE POTENTIAL OF FLEXIBLE RENEWABLE ELECTRICITY PRODUCTION, SUCH AS
GEOTHERMAL, TO PROVIDE THESE GRID SERVICES.

WHY GEOTHERMAL POWER
The use of geothermal for electricity production is a century old technology, yet its tremendous potential is
far underexploited. Innovative technologies have unlocked new areas for geothermal electricity production,
but they need the right framework to be scaled up and allow the European electricity sector to be fully carbon
free. Setting the proper framework for the emergence of new ﬂexible renewable technologies is utterly necessary for a
cost-eﬃcient decarbonisation of the electricity sector, and current generation of renewables have shown that cost
reduction can happen rapidly when the conditions are right.
> Geothermal for electricity production has traditionally been a purveyor of baseload power due to a very low marginal cost,
with plants operating at capacity factors up to 100%. However, geothermal plants have proven to be able to provide grid
services that go well beyond their rated outputs.
> In some cases, they are an essential supplier of stable electricity generation for the industry. In other, they are able to ramp
up and down their output very quickly to adapt to the need for balancing the variability of other technologies.
> This is true for all geothermal electricity technologies, from more conventional steam turbines to highly innovative
binary-cycle generation. Tests in geothermal plants in Germany have shown that output can be ramped up or down by 70%
in 15 second!
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> When it comes to security of supply, geothermal is also a solution, with companies signing long terms power purchase
agreements with geothermal plants to guarantee their continued renewable electricity supply, or industries like aluminium
smelters in Iceland to keep their plant running.
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HOW CAN IT BE ACHIEVED
Geothermal power plants can provide baseload or ﬂexible generation. Their deployment, however,
presents several challenges that ﬁrst need to be overcome.
To scale up geothermal electricity generation in Europe, innovative technologies need to be demonstrated and to reach
market maturity. While several projects are being developed, they need adequate support to emerge as geothermal is a
capital-intensive technology, which presents additional challenges to other resources, notably linked to the technology
speciﬁc risk .
> FOR NEW FLEXIBLE RENEWABLE TECHNOLOGIES TO EMERGE IN THE EUROPEAN ELECTRICITY MARKET AND PROVIDE
MUCH NEEDED SERVICES TO THE GRID, THE ELECTRICITY REGULATION NEEDS TO ...

> PROVIDE FOR PRIORITY DISPATCH
OF DEMONSTRATION PROJECTS
(Article 11):
Priority dispatch is key for these
technologies in the demonstration
phase. Coupled with the possibility for feed-in tariﬀs
for demonstration projects (REDII up to 2030), it
provides a stable stream of income which lowers the
costs by lowering the cost of capital – which is
signiﬁcant in projects that require massive upfront
investments.
Even while beneﬁting from priority dispatch these
plants can still provide ancillary services due to their
ﬂexibility.

> EXPLICITLY ACKNOWLEDGE THE
ROLE OF THE FLEXIBLE RENEWABLE
GENERATION IN PROVIDING GRID
SERVICES (Article 23):
While introducing capacity
remuneration mechanisms, it must be explicitly stated
that ﬂexible renewable generation such as geothermal
is eligible to participate in such mechanisms, so that
these facilities are not only designed as a subsidy
mechanism for outgoing fossil or nuclear generation
capacity – in reverse to the rest of the European
energy policies.

In the interconnected energy
networks based on renewable
energy sources, geothermal
and underground thermal
storage play an important role
(adapted from “Vision for deep
geothermal”, European
Technology and Innovation
Platform on Deep Geothermal
(ETIP-DG))

