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STORING POWER:
Market Structure Matte

The transition to a low carbon economy will require grid-scale elec-

tricity storage to facilitate the integration of intermittent renewable

energy generation. Moreover, investments in electricity storage have

the potential to boost productive and investment efficiency, leading

to lower consumer prices. However, David Andrés-Cerezo and Natalia
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The energy transition is underway.
Not even crises as serious as the current
one will stop the ambitions to reduce
carbon emissions. Most developed
countries have committed to policies to
decarbonize their economies, and the
economic stimulus packages to fight
the pandemic will likely accelerate their
implementation. An example of this is
the European Green Deal, which puts
Europe on track to achieve climate neu-
trality no later than 2050. Beyond the
environmental benefits, the Green Deal
is seen as a lever for the recovery of the
European economy.

The potential of electricity
storage

It is beyond dispute that this process
will require heavy investments in
renewable energy. Renewables provide
substantialeconomicandenvironmental
benefits, but their massive deployment

the share of renewables in the power
sector requires investing in flexible
resources able to counteract the
volatility of renewable output.

Energy storage facilities are called
to play that role. By storing electricity
when renewables’ availability is high and
releasing it when it is low, storage will be

key to balancing renewa-
bles-dominated electri-
city systems. In addition
to tackling intermittency,
electricity storage has
further potential bene-
fits. First, by smoothing
production over time, it
reduces generation costs
and flattens the price cur-
ve, which translates into
improved production effi-
ciency and lower prices
for consumers. Second,
storage often prevents re-
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is not free of obstacles. In particular, the
intermittency of renewables poses a
challenge for power systems. Increasing

newable energy spills in periods of high
renewables availability, thus allowing for
a better use of the available resources.
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Third, because storage improves securi-
ty of supply, it reduces the need to invest
in oil-fired or natural gas generators. In
sum, storage facilitates the integration
of renewables, has the potential to im-
prove market efficiency, and provides an
environment-friendly alternative to tradi-
tional back-up capacity.

The potential benefits of electrici-
ty storage, coupled with the fact that
their costs have declined over the past
few years (and are expected to decline
further), have created high expectations
about their future prospects. However,
do the current market arrangements
provide adequate incentives to pro-
mote investments in energy storage
by the necessary amount? And even if
such investments take place, will firms
use the storage facilities efficiently?

Under the market rules currently in
place in most countries, storage owners
make profits by arbitrating price diffe-
rences over time (through the day, the
week, or the seasons of the year, depen-
ding on the type of storage technology).
Thus, they store electricity in periods
of low prices (and high renewable avai-
lability) to release it in periods of high

prices (and low renewable availability).
Increased demand when prices are low
and increased supply when prices are
high lead to a flattening of the price cur-
ve. This effect which will be greater with
higher penetration of storage.

This raises a key question: if increa-
sing storage capacity reduces the be-
nefits of arbitrating price differences
over time, will the incentives to invest
in storage also decrease” How will this
depend on the type of storage tech-
nologies - batteries, hydro pumping,
electric vehicles - and on the type of
owner who carries out the investments
— stand-alone or vertically integrated
companies that are also present in the
generation segment?

The first objective of David and
Natalia’s research project is to answer
these questions, a necessary first step
to understand whether additional regula-
tory measures are needed to support the
deployment and efficient use of energy
storage facilities. The second objective of
their project is to identify the best regu-
latory solutions to push in this direction.

They will tackle these issues through
two approaches. First, David and Natalia
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are already working to build up a model
of wholesale market competition that
captures the key drivers of investment
decisions in energy storage capacity. In
theirmodel,generationfirmswithvarying
degrees of market power undertake
production decisions across periods.
In turn, storage firms decide whether
to invest in storage capacity, and if so,
how to use it. Market structure —both in
generation as well as in storage— are
likely to be crucial to determine firms’
incentives. On the one hand, market
power in generation tends to make the
price curve steeper, thus giving rise to
wider arbitrage profits. On the other
hand, market power in storage tends to
smooth the usage of storage facilities
over time in order to avoid strong price
effects that would make storing more
expensive and releasing less profitable.
To analyze these incentives in detail,
Natalia and David will consider four
different cases that differ in the storage
ownership structure: storage owned
by a benevolent system operator; by a
fringe of competitive storage owners;
by an independent storage monopolist;
and by a vertically integrated storage

monopolist. Under each scenario, they
will characterize equilibrium prices,
costs and storage investment decisions,
and will then compare the outcomes
across scenarios in terms of productive
efficiency and total welfare.

Second, to complement the theoreti-
cal analysis, David and Natalia plan to
simulate the Spanish electricity market
in order to provide some orders of mag-
nitude about the value of storage for so-
ciety (in the form of lower costs of ge-
neration) as well as for individual agents
(in the form of arbitration profits). The
ultimate goal is to understand whether
it is profitable to invest in storage capa-
city in the Spanish wholesale electricity
market, and whether the private and the
social incentives to do so are aligned



