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This vision is ENTSO-E’s response to the Energy Union Communication
ENTSO-E’s ‘Vision package’ includes four executive papers on an augmented market design, on regional co-operation to
c omplete the Internal Energy Market, on better regulation for energy in the EU and on the interaction of security of supply and
European markets. These papers, launched at the Annual Conference of ENTSO-E on 20 November 2015, formulate high-level
recommendations accompanying the Energy Union implementation, ‘from promise to practice’.

Where Markets Meet
Security of Supply

Electricity security of supply:
reliability in a regional and pan-European context
Ensuring security of supply at the lowest cost is a crucial societal objective and
lies in the center of TSOs’ mission and daily work.
The transition to a distributed and variable power
system creates new challenges for the real-time and
long-term balancing of demand and supply, for system
operations, and for the overall management of the
power system. In parallel, dependency on electricity has increased to the point at which our societies
would be paralysed if the power system failed.
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Unlike in the gas industry, in which the main threat
is disruptions from monopoly suppliers, threats to
electricity security are foremost related to real-time
power system balancing. Impacts are in many cases
not national alone, but regional and European, and
thus require coordinated solutions at regional and/or
pan-European level.

European Network of
Transmission System Operators
for Electricity

Ensuring security of supply requires the commitment and smooth cooperation
of all actors in a system that is increasingly characterised by the co-existence of
large, central and smaller decentralized generation. A new focus on TSO-DSO
interactions is particularly needed, as is a fast roll-out of smart solutions on the
consumers’ side.
MARKETS ARE THE MOST EFFICIENT SOLUTION FOR SECURITY OF SUPPLY
IN ELECTRICITY. They have to provide appropriate incentives for participants
to contribute actively to balancing and flexibility solutions, to ensure that the
system is in balance and to preserve security of supply. However, when markets
end, rules are needed to manage scarcity situations at the least cost, safely, and
to the benefit of all European customers.1)
THE ELECTRICITY SECURITY OF SUPPLY DIRECTIVE 2005/89/EC IS OUTDATED
AND THEREFORE RIGHTLY DUE FOR REVIEW. It ignores a decade of fast changes, was adopted before the Lisbon Treaty, but also before the Third IEM Package.
It misses out on the existence of ACER and the ENTSOs, the regional dimension,
the shift from generation adequacy to system adequacy, the new flexibility challenges and the increasing share of RES.
WITH THIS POLICY PAPER, ENTSO-E SHARES ITS RECOMMENDATIONS TO BE
INCLUDED IN THE FORTHCOMING LEGISLATION. This paper proposes how to
address security of supply in electricity in a market environment first, but also in
a non-market environment where there is no other choice left.

1)

See ENTSO-E Vision paper “Markets and Innovation Deliver the Energy Union” and the definition of
scarcity below.

WHAT IS SCARCITY?
Scarcity is the inability to maintain security of supply standards through available resources and u
 sing
existing market mechanisms and operational procedures, leading to constraints for customer s upply or
quality of electricity supply.
Scarcity situations may occur because of unexpected peaks of demand or the simultaneous
unavailability of several transmission lines or power plants, e. g., due to extreme weather events.
Simultaneous scarcity situations occur when scarcity is present simultaneously in two or more
neighboring price/market zones.
The definition of emergency state, in the Emergency & Restoration Network Code, is different and
focuses mainly on operational emergency situations and procedures.
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1 SCARCITY SITUATIONS AND CHALLENGES
TO POWER SYSTEM ADEQUACY

There are two dimensions to security of supply: the first is related to investment
cycles and thus medium and long-term system adequacy, and the second to
real-time operations and sufficient operational reserves and technical resilience.
Both are affected by flexibility of supply and demand and by the level of interconnections between Member States.
Four main timeframes are therefore relevant to
manage scarcity situations:

•

from minutes up to a week ahead
(system operation),

•

from a week ahead up to one year ahead
(operational planning),

•

from one to five years ahead (generation planning – decommissioning/peak power plants, DSR
development), and

•

from five to 10 years ahead (generation planning)
and up to 15 years ahead (grid planning, investment cycles).

In the two shorter timeframes, scarcity is managed
through measures and solutions found in wellfunctioning markets and coordinated TSO actions
in simultaneous scarcity situations and emergency
situations.
Well-designed markets are essential to address scarcities in all time frames. Prices that reflect scarcities
should provide the right signals for market parties to
contribute to system adequacy (i.e., capacity, flexibility and system services). Furthermore, price volatility
is expected to increase with larger penetration of fluc-

tuating renewable energy sources and will activate
consumer flexibility and peak capacity. Better reflection of the actual costs of the power system in the
prices will allow the emergence of new business models and services, which would in turn decrease the
occurrence of extreme load spikes and bring overall
cost and security of supply benefits to European consumers. In addition, the market needs to provide corresponding risk-hedging products and instruments to
manage financial risks for market participants and to
incentivise them to contribute to resolving scarcity
situations.
Long-term scarcity is addressed by system operators
and market participants by planning mid- and longer
term investment decisions. Infrastructures are a prerequisite to well-functioning electricity markets. To
meet the challenge of balancing supply and demand
on a continuous basis, adequate investments are required in transmission and generation infrastructure
in the long run. Market design will play a key role in
delivering appropriate price signals to enable such
investments in the long run.1)

1)

For further details, refer to the ENTSO-E Vision paper “Markets and
Innovation deliver the Energy Union”.
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2 How to prevent and manage
scarcity situations

Scarcity situations can lead to power cuts that impact the daily activities of
EU citizens and industries and even put lives at risk. The Security of Supply
Directive, which the European Commission intends to review, must make place
for a renewed set of measures to mitigate the impact of scarcity situations and to
ensure the supply of protected customers, especially in extreme circumstances.
Five key dimensions and their interaction at the regional and at the pan-EU level need to be considered:

•
•
•
•
•
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market incentives to deliver efficient outcomes;
robust adequacy forecasting;
risk preparedness plans;
clear cross-border support responsibilities and solidarity measures; and
a clear governance framework.
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Use market instruments for the prevention and management
of scarcity situations
Market design plays an increasing role for secure system operations as markets
and system operations become more interdependent; with potentially shorter
gate closure times in the future, they would move even closer together, while still
preserving the time needed to operate the system securely.
TSOs play a crucial role in developing adequacy
methodologies and delivering adequacy assessments
that increase transparency and allow the market to
contribute to security of supply. Cross-border synergies can only be enabled via the close cooperation of
TSOs and market participants within a well-defined
framework.
Prices reflecting scarcities in terms of time and location are key to enabling the future market design to
deliver power system adequacy, efficiency and resil-

ience 1). Market participants should be given stronger
incentives to contribute to system adequacy through
rewards when they help address scarcity concerns.
With dynamic prices and improved hedging products,
market mechanisms can be expected to address scarcity situations better and better: demand becomes
more flexible, and customers will be able to choose
among different contract types.

1)

see ENTSO-E’s vision paper on “Markets and Innovation Deliver the
Energy Union”

Recommendations
1.

ACER and NRAs should put full financial balance responsibility on all market participants to expose
market parties to system adequacy price signals. To mitigate the risks for market participants and
improve investment price signals, new risk hedging products have to be developed through an
appropriate regulatory framework if they are not developed by the market.

2.

ENTSO-E, ACER, TSOs, and NRAs should cooperate to ensure that in moments of scarcity, TSOs
can obtain emergency assistance from neighbouring systems to avoid disconnection of customers.

3.

TSOs, by implementing relevant coordination of cross-border capacity calculation and allocation
processes, should ensure that coordination of cross-border capacity calculation and allocation
processes also gives the correct outcomes in scarcity situations. NRAs should cooperate to provide
the right preconditions and framework for this.

4. TSOs, Member States, and NRAs should coordinate cross-border trade (FB MC) to ensure the
management of unscheduled flows in the context of Multilateral Remedial Actions.
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The calculation of limits to cross-border measures
and the management of simultaneous scarcity situations remain particularly challenging. The degree to
which cross-border support is available to manage
scarcity situations is dependent on the relative levels
of scarcity on both sides of the border as well as on
the availability of cross-border capacity (in terms of
volume and certainty). Properly functioning market
mechanisms should ensure that cross-border trade

is correctly coordinated (minimising unscheduled
flows) and the power flows to the adequacy-short
market from other non-affected zones. However, such
cross-border adequacy measures should not result in
interconnector capacity being removed from the market because this would interfere with normal market
functioning. That is why coordinated capacity calculation and allocation processes will be applicable also
for scarcity situations.

ENTSO-E adequacy assessment and forecasting as a key
element for European security of supply
ENTSO-E has developed a “Target Methodology for Adequacy Assessment” 1) in
close cooperation with the Commission, Member States, the Electricity Coordination Group and stakeholders, covering in particular the stochastic aspects of
high shares of RES in power systems.
This state-of-the-art methodology should be used on
the pan-EU level as the ‘best practice’ methodology,
providing common definitions of adequacy indicators
and enabling the consistent comparison of adequacy
levels across Europe.
The ENTSO-E methodology provides reliable and harmonised indicators for adequacy assessments across
Europe and will include flexibility assessments, common definitions of indicators and common methodologies, modelling the role of cross-border exchanges
using probabilistic methods. The methodology will
therefore provide a realistic hour-by-hour simulation
of load variations, forced outages, cross-border flows
and fluctuations of external factors such as hydrology,
wind, sun, and temperatures based on a European
climate database. Based on the hourly simulations,
the adequacy methodology will provide in particular
a much more detailed view of cross-border contribu-

1)
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tions to each Member State’s system adequacy, especially in moments of scarcity, as well as information
about the needs for flexibility in the respective power
systems.
The use of this common ENTSO-E methodology for
regional and pan-European adequacy assessments
will ensure that common definitions, indicators and
consistent adequacy indices’ calculations, based on
ENTSO-E’s modelling tools, will provide for the first
time a harmonized ground for Member States to
discuss their chosen national adequacy indices and
security of supply targets, both regionally and across
Europe. ENTSO-E hopes that this tool will enable
Member States to discuss cross-border support during widespread scarcities and identify and address
simultaneous scarcity situations and cross-border effects of energy mix in a much more informed manner.

Target Methodology for Adequacy Assessment.
https://www.entsoe.eu/Documents/SDC%20documents/SOAF/141014_Target_Methodology_for_Adequacy_Assessment_after_Consultation.pdf
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Depending on the specific type of adequacy risks and
needs, the geographic scope of the common adequacy
methodology will vary to take into account the specificities of geographical distribution of resources
(regional, national, local level) and their links to grid
constraints and planning. Some level of details and
sensitivities will and should be better accounted for at
the national or regional level, especially with regard to
decisions about measures to ensure security of supply.
ENTSO-E’s regional and EU-wide adequacy assessments would thus be used to identify adequacy
risks and improve the European market design. The
regional adequacy assessment would serve as a basis
for regional measures to ensure security of supply, e. g.,
market design adaptations. National adequacy assessments would be used as a basis for local market design
adaptations to ensure that energy policy objectives are
met. The application of consistent methodologies between the national and the regional levels would allow
for accounting realistically for cross-border support
being available under the many different scenarios
simulated. The methodology should be common and
shared between these three levels, taking into account
national sensitivities and specificities. However, the
decision to implement measures to ensure security

of supply at the national level is directly connected to
the responsibility for security of supply. Only the entity
responsible for security of supply can make the decision to implement or not measures to ensure security
of supply. Indeed, this should be done in coordination
with neighbouring Member States and TSOs.

Recommendations
5.

ENTSO-E’s system adequacy methodology
should become the basis for enhancements of the market design, security
of supply and market integration at a
regional and European level.

6.

ENTSO-E’s regional and European adequacy methodology should be adapted by
and used across Member States to guide
their decisions on capacity mechanisms,
support schemes, and security of supply
on the basis of their national sensitivities
and specificities.
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Risk identification, assessment and preparedness
to prevent scarcity situations
Regional or cross-regional adequacy assessments are needed to identify
adequacy risks while accounting for the structural heterogeneity of European
power systems. Risk preparedness for electricity is deeply rooted in delivering
system adequacy and ensuring system security in operational planning and
system operation (e. g., in the form of adequacy planning, defence and restoration plans). Regionally coordinated risk preparedness plans will be crucially
important to managing scarcity situations and preserving security of supply.

8
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ENTSO-E recommends a common template for each
of the types of risk-preparedness plan, with common
definitions at EU level provided in addition to a clear
common definition of the concept of ‘risk preparedness plan’ across Europe. Such common templates
and definitions should not, however, preclude Member States from taking into account their national
sensitivities and specificities.

cient and consistent approach across the national, regional and EU level. Without prejudging each Member
State’s ability to fix its own level of security of supply,
there should be common definitions of indicators and
common methodologies for risk assessment. Risks of
local supply disruption can be addressed best at the
national level, in close cooperation with DSOs when
needed.

The common template can be integrated into ENTSO-E
adequacy reports’ structure and serve as a guide to
Member States’ further actions by ensuring an effi-

ENTSO-E has developed early on, with its members,
regional cooperation and coordination as to improve
system adequacy. Stronger regional coordination of
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risk preparedness should now be encouraged. Risk
preparedness plans should be prepared at the national level and strongly coordinated at the regional and
European levels. TSOs should prepare risk preparedness plans and use RSCIs to assist in the preparation
of plans at the regional level.1)
A European overview on anticipated decommissioning of power plants is needed to improve the quality of
the data and accuracy of the adequacy assessments.
Further rules at the EU level with regard to obligations
for reporting decommissioning/mothballing plans
by owners of large (> 100 MW) and “system-relevant”
generators on a rolling basis to the relevant TSOs can
further help provide a pan-EU view on generation
adequacy and expectations and input to ENTSO-E’s
adequacy forecasts.

1)

Remedial actions can be taken on the basis of identified risks, and the adequacy assessments will facilitate
the identification of relevant solutions. Adaptations of
the market design can be necessary to guarantee the
desired level of security of supply. Those actions can
be market-wide and complement the energy market
or targeted to specific power plants identified as “system relevant.”
In addition, the Electricity Coordination Group (ECG)
provides a cooperation framework for TSOs, NRAs
and Member States, ACER, EC and ENTSO-E to interact at the relevant technical level regarding regional
assessments of security of supply and common definitions, as well as the definition of ‘risk preparedness
plans’ itself.

See the paper “Where the Energy Union Starts: Regions”

Recommendations
7.

TSOs should establish a common definition of risk preparedness plans at the EU level and
should develop a common template for risk preparedness plans, to be discussed at the Electricity
Coordination Group and approved by the relevant NRAs.

8.

DSOs and market parties (Generators, Consumers, PXs, etc.) should be consulted by TSOs when
drafting each national risk preparedness plan.

9.

RSCIs together with TSOs will ensure regional coordination on risk preparedness plans so that
plans are consistent with each other and coherent at the regional level and maximise the benefits
of regional coordination (through Multilateral Remedial Actions).

10. The common template should be integrated into ENTSO-E adequacy reports’ structure to serve
as a guide for Member States’ further actions.

ENTSO-E Vision: »Where Markets meet Security of Supply« Policy Paper
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Where markets end
Markets can still function properly even in situations of prolonged scarcity.
Supply and demand balance and grid capacities will, however, be limiting factors
when it comes to resolving scarcity situations.
Should the market be suspended, justification is
needed, and rules have to be transparent and clear, efficient and protecting Europe’s customers from major
supply disruptions. The rules and conditions for market suspension have to be defined at the national level
based on the framework provided by the European
Network Codes. With regard to emergency situations,
the draft network code on Emergency and Restoration
sets up the framework for the development of defence
and restoration plans and the minimum requirements for their elaboration, including the actions and
measures to be taken in emergency situations and the
framework for the suspension of market activities in
emergency situations.
The rare but possible simultaneous scarcity situations
in several neighbouring Member States represent a
huge challenge. How to address these efficiently? Multilateral agreements aligning the concerned Member
States, regulators and transmission system operators
are needed.
There is a need for rules on where to curtail load
and to whom, in a transparent and effective manner.
Functioning of intraday markets in simultaneous
scarcity situations will have to be investigated, but in
some situations, it may be necessary to freeze or curtail intraday cross-border trading. TSOs have already
developed the so-called multilateral remedial actions
(MRAs) which they use to address jointly, throughout
a region, such an extreme situation, to the benefits of
the customers.
Article 194 of the Lisbon Treaty, refers to ‘a spirit of
solidarity’ which should underpin the European Union policy on energy. Solidarity means in the end a
seamless interaction between EU Member States for
ensuring security of supply for all at least cost and

10 |
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thus through an optimal use of resources. The scope
of solidarity should be clearly defined and enhanced
between Member States.
When markets end, further governance instruments are needed to ensure that security of supply
is preserved. To address such situations, Multilateral
Agreements (MLAs) between Member States should
include clear divisions of the responsibilities in each
case and measures for each situation. MLAs will have
to comply with principles of interoperability across
different regions and/or Member States and include
proper tools to assess scarcity problems at national

Recommendations
10. The EC and Member States should

adopt the European Network Code on
Emergency and Restoration as soon as
possible. The code would provide Member States, TSOs, DSOs, and NRAs with
a set of common processes to follow in
case of emergency.

11. Member States should prepare their

risk preparedness plans and coordinate
them with neighboring countries on the
basis of the network codes and ENTSOE’s common adequacy methodology
indicators.

12. Multilateral Agreements should be used
for management of scarcity situations
in close cooperation between Member
States, TSOs, and NRAs.

and regional levels, depending on their geographical
scope and the specific challenges. In this context,
ENTSO-E’s adequacy assessment methodology can
provide a valuable tool for policy-makers to assess
scarcity problems at both national and regional levels
on the basis of its reliable and comparable system
adequacy indicators. These common indicators will
allow governments to discuss national adequacy
indices in an objective, reliable, and consistent way
across Europe. In this way, Member States can better coordinate their energy mix decisions, capacity

mechanisms’ needs and RES support schemes relative
to each other by taking into account cross-border
impacts, and they can coordinate cross-border and
regional solutions to ensure adequacy. ENTSO-E’s
adequacy assessments can further support the design
of MLAs for management of scarcity situations by
pointing out the impacts, opportunities and risks of
different policy options, and can help Member States
better exploit the possibilities for neighbouring countries to contribute to the generation/demand balance
in critical situations and to ensure security of supply.

Governance framework for security of supply
The governance framework for security of supply has to detail responsibilities at
a national, regional and European level.
Within the current governance framework, Member
States and NRAs are responsible for generation adequacy based on the expertise of TSOs, while TSOs
are responsible for the operational security of the
power system (Reg. 714/2009). The operational network codes provide the rules and tools to preserve
security of supply and manage system operations, and
should be implemented as quickly as possible. TSOs
have set up RSCIs to facilitate regional coordination
of operational security 1) through the provision of
services for short/mid-term adequacy forecasts and
coordinated actions, allowing TSOs to deploy the
most robust solutions during real-time operation. The

1)

full decision-making responsibility in system operation, however, needs to remain with the TSOs and is
exercised according to national regulations. ENTSO-E
provides a consistent framework, harmonisation of
processes, and common definitions at the pan-EU
level and ensures interoperability between RSCIs.
National decisions should remain consistent with the
integrated market and should recognise the key role
of market-based initiatives and regional coordination
and co-operation, in line with subsidiarity and the
EU framework. Coordination through the Electricity
Coordination Group and regional initiatives such as
the Pentalateral Forum offer an additional platform
for enhancing cooperation between Member States.

see parallel paper “Where the Energy Union starts: regions”
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Reporting of short- and medium-term regional resilience and adequacy assessments performed by TSOs
within ENTSO-E forecasts provides an efficient and
consistent approach, so that market parties are informed of the risks and can take actions to balance
the energy system. In terms of governance, each
Member State has to ensure that a legal framework

is provided to ensure its own security of supply and
its contribution to European adequacy. Principles for
coordination between TSOs, DSOs and market parties
in case of anticipated simultaneous scarcity situations
should be defined. Such principles should also be part
of the national and the regionally-coordinated risk
preparedness plans.

Recommendations
13. Multilateral Remedial Actions and Multilateral Agreements: Clear roles and responsibilities of all

parties should be defined to enable management of scarcity situations in all relevant timeframes:

• R egional cooperation of Member States to ensure generation adequacy based on TSO expertise
(Dir. 2005/89 or revise to serve new needs) within the framework of ECG, PLEF and others;

• R egional cooperation of TSOs within RSCIs to ensure operational security (Reg. 714/2009).
Related network codes should be implemented as soon as possible; and

• R isk Preparedness Plans based on a common template, definitions and concepts, as developed
by TSOs and coordinated at the regional level through the RSCIs.

14. Political agreements and solidarity principles should be developed between Member States
within a pan-EU framework.

15. Multilateral Agreements for the management of simultaneous scarcity situations should be
developed by TSOs and NRAs together with Member States.

16. MRA agreements among TSOs, with NRA approval of the agreements, should provide the basis/
rules for the management of scarcity situations.
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