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A contributing study to Roadmap 2050: a practical guide to a prosperous, low carbon Europe

PREFACE
From Roadmaps to Reality is the latest report in the

1. Full decarbonisation of the power sector is a pre-

European Climate Foundation’s larger Roadmap 2050
Project. That project so far produced two studies of a

requisite for reaching the EU’s 80-95% emission
reduction economy-wide3.

technical nature, Roadmap 2050: a practical guide to
a prosperous, low-carbon Europe (2010) and Power

2. The system cost of electricity can be maintained

Perspectives 2030: on the road to a decarbonised
power sector (2011) 1.

at comparable levels over the next decades, with
or without decarbonisation, but a substantial
increase in upfront investments (Capex) is needed

Roadmap 2050, provides a practical,
independent and objective analysis of pathways to
achieve a low-carbon economy in Europe, in line with
the energy security, environmental and economic
goals of the European Union. The second report,
Power Perspectives 2030, describes the challenges
and potential solutions facing the transition to a fully
decarbonised power sector from a technical point of
view.
From Roadmaps To Reality is of a different nature.
Unlike the previous studies, this report is not a
quantitative technical analysis but a qualitative
analysis of the current legal, policy and governance
framework in the EU. Hence, it follows the shift in the
debate in Europe from long-term scenario modelling
to a conversation on real-world implementation
challenges and policy frameworks.
For reasons of consistency and continuity, From
Roadmaps To Reality refers primarily to the framing
ECF studies. Still, most of these studies’ conclusions
are echoed in the other roadmap exercises, despite
their differences in scope, assumptions and analytical
models used 2 :

to benefit from reduced operational cost (Opex)
later.
3. Decarbonisation can enhance growth and
security over the long term. While the rise in
consumption of electricity is similar to BusinessAs-Usual (BAU), due to extensive electrification
of heat and transport, the overall cost of energy
per unit of Gross Domestic Product (GDP) in the
decarbonised pathways declines substantially
(20–30%) over the period relative to BAU, due
primarily to greater energy efficiency in general
and, in particular, efficiency gains associated with
electrification.
4. Given the expectation of increased demand for
electricity in the heat and transport sectors, it is
critical to reap the full potential for cost-effective
energy efficiency.
5. Continued build-out of a large portfolio of
renewable technologies beyond 2020 is critical
in every decarbonisation scenario. Focus on
innovation and driving learning rates are important
parts of the post-2020 decarbonisation agenda.
6. Cross-border cooperation, integrating markets
and sharing of resources can significantly reduce
the overall costs of the power sector transition.

1 See Annex 1 for a more detailed overview of the key assumptions, modeling and conclusions of ECF’s Roadmap 2050 and Power Perspectives 2030 work.
2 See Annex 2 for a more detailed overview of third party roadmap reports. The reports considered are the European Commission Low-carbon economy
Roadmap 2050 and Energy Roadmap 2050; Eurelectric Power Choices and Power Choices Reloaded; and Greenpeace [R]evolution.
3 The prior analyses did not actually achieve 100% decarbonization; a de minimis level of emissions (<2% of 1990 levels) remained in 2050.
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7. As the share of variable renewable supply
grows, flexible conventional generation, demand

EU’s 2050 decarbonisation objectives4. In turning
these roadmaps into reality, the challenge lies

response (including distributed end-use energy
storage devices) and transmission infrastructure

with governments to establish a policy, legal and
governance framework that allows decarbonisation

are the most cost-effective levers to balance
the power system. Beyond 2020, transmission

trajectories to become self-sustainable in the market
while continuing to ensure affordable and secure

capacity across the EU has to double compared
to today.

supplies of electricity.

8. It is essential to make use of the time available.

The decarbonisation objective may well be the most
vulnerable of the three pillars of energy policy since it

Implementation of new policies and regulations,
orderly construction of new infrastructure,

lacks the immediacy of impact on society that security
of supply or competitiveness issues can have, and it is

and a smooth build up of technology supply
chains requires the full period about forty years.
Delaying the transition will double the investment

more recently established and arguably less securely
enshrined in the rule of law than other energy policy
objectives.

requirements in the 2020-2030 timeframe and
increase overall cost.
ECF’s Roadmap reports, as with the European
Commission’s and other roadmap studies, were
designed to explore pathways towards achieving the

This report, therefore, looks at whether the current EU
framework and direction of travel is adequate to drive
a secure and affordable transition to a decarbonized
power sector. Where it is not, the report examines

European Climate Foundation's Roadmap 2050 Project

Latest step in the project
Phase

1

Roadmap 2050: a pratical guide
to a prosperous, low carbon Europe

2010

EC Low-Carbon 2050 Roadmap
Phase

2

Power Perspectives 2030: on the
road to a decarbonised power sector

Robust technical
and economic basis

2011

EC Energy 2050 Roadmap
Phase

3
2013

From Roadmaps to Reality

Is the current framework adequate
to drive the power sector transition?

Upcoming: EC papers on 2030 Climate & Energy and Internal Energy Market

4 European Council conclusions October 2009 set the objective to reduce domestic GHG emissions of 80-95% by 2050
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framework that enables governments in the EU
to establish and stick to interim decarbonisation
targets consistent with achieving the 2050 target.

The report is not starting from a blank sheet of paper.
Climate and energy law and policy has been the
subject of intense activity at both EU and national
levels in recent decades. In particular, the introduction
of liberalised and competitive markets along with the
requirement to reduce carbon emissions has created
a complex tapestry of measures. The report starts
from this reality and looks at how policy, legal and
governance arrangements can be improved to meet
upcoming challenges.

features of the current EU framework and analyses its
adequacy in relation to delivering the decarbonisation
objective. In the second chapter, the report looks at the
In the third chapter the report examines how these
solutions can be brought together in a more robust
EU framework on climate and energy.

+++

Given the widely shared conclusion that early
decarbonisation of the power sector is achievable
and plays a central role in the decarbonisation of the
wider economy, this report has the electricity sector
at its core. Therefore, it can only bring a power-sector
such as the EU ETS and the 2030 Climate & Energy
package.
In addition, the report cannot explore in detail all
aspects relevant to the power sector transition. The
report, for example, provides a limited perspective on
the interplay with gas, heat and transport sectors, or
the role of distribution-level systems.
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EXECUTIVE

SUMMARY

The many 2050 energy roadmaps, published over recent
years, all share one conclusion: the transition towards a

action to make the integrated market function properly.
First and foremost, weak Member State compliance in the

decarbonised economy in Europe requires a fundamental
transformation of the power sector.

context of the internal energy market is undermining the
regulatory conditions necessary to stimulate investment

The challenge to policy makers is therefore to establish

and political trust in the internal energy market project.
But in addition to that, policy makers should take action to

a framework that drives this transformation, and enables
governments to remain on track to achieving the 2050

further drive adequate infrastructure, activate the demand
side, regionalise system operation, and steer investment

decarbonisation objective in a secure and affordable
manner. That leads to the central question in this report:
is the European energy framework as currently designed

from high to low carbon assets. In the meantime, and
until the core EU framework is seen to be delivering as
intended, interventions will remain an essential feature of

and implemented adequate to drive the power sector
transition in the next decades? And to the extent it is not,
what needs to be improved?

the policy landscape, in particular with regard to support

The central architecture of the EU energy framework is
comprised of on the one hand, a commitment towards
market liberalisation backed up by several Energy
Packages, and on the other hand, an EU-wide Emissions
Trading Scheme (EU ETS) intended to internalise the

The challenge for EU policy is, therefore, to seek to

costs of carbon emissions. In other words, the core EU
framework projects a market vision that relies on price
signals in an integrated, competitive energy market.

risk management potential from an integrated European
market approach, this market vision should be maintained.
Indeed, various scenario analysis have demonstrated
considerable cost savings from cross-border resource
sharing across Europe7. The recently released report
from Booz & Co prepared for the European Commission

resource adequacy.

allowing the prudent and, where possible, coordinated
use of administered interventions to achieve well-

EU than it is in an individual Member State. Therefore,
such interventions risk creating a patchwork of national
policy measures that undermine market integration
and negate the related cost savings and risk mitigation
potential.
This report proposes a suite of measures to address
these challenges outlined in the key recommendations
below. Although none of the measures proposed
require a fundamental revision of the EU’s constitutional
competence on energy as laid out in the Treaty, they

ECF’s Power Perspectives 2030 analysis calculated
potential savings from optimal resource sharing of up to

institutional arrangements.

related cost savings will not materialise without concrete

Where governance structures on the EU level are
inadequate and it is not realistic to expect an immediate
step-change in competences from national to European

in the 2020-2030 timeframe.
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level, initiatives at a regional level provide a feasible

The emerging debate on a 2030 Climate & Energy

‘stepping stone’ towards wider European market
integration. It is particularly relevant to look at the

framework offers an attractive context for this discussion
to take place. EU governments should take a fresh

Regional Groups, already established in the Energy
Infrastructure Regulations, and ACER, the EU umbrella

look at EU energy policy and work towards a stronger
EU energy framework that aligns market liberalisation

group of national regulators, to shape and formalise
regional cooperation initiatives.

and decarbonisation objectives, links targets to delivery
mechanisms and establishes robust and truly independent

To ensure consistency between market regimes,

governance structures. The timeframe between now
and 2015 provides a unique window of opportunity to

governance frameworks, climate targets and infrastructure

establish a more integrated and strengthened common
EU strategy on climate and energy issues.

example, a 4th Internal Energy Market Package) should
be considered to bring together power market reforms
and decarbonisation policies in a new, robust EU energy
framework.

Towards a Stronger and Better Integrated EU Framework
Robust governance structures on EU and regional level

Internal Energy
Market
 Implementing
    
 
  e

, Infrastructure
targets
, Competition
guidelines

2030 Climate
& Energy
 
  
  
 k
 
 k

Need for new high-profile legislative initiative,
like a 4th Internal Energy Market Package?
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OVERVIEW OF KEY
RECOMMENDATIONS
Given that the principal focus of this report is on
the power sector, the report only brings a partial

innovative aggregators of demand-side resources,
including distributed end-use energy storage

perspective on economy-wide policy initiatives like
the EU ETS, the 2030 Climate & Energy package and

services.

the related debate on high-level targets. Still, several
of the key recommendations in the report are relevant

Regionalising system operation

to this and other legislative initiatives.

5. NRAs should sharpen the quality and transparency

Ensuring Effective Implementation & Enforcement of
Core EU Energy Framework
1. It is essential that Member States deliver improved
compliance with the obligation to ensure timely
and complete compliance with the EU IEM regime;
the EU Commission must demonstrate a greater
commitment to timely enforcement of the rule of
EU energy law, including a willingness to seek the

Building adequate infrastructure:
2. The European Commission should propose
updated European infrastructure targets in the
2030 Climate & Energy package;
3. The Agency for Cooperation of Energy Regulators
(ACER) and National Regulators Authorities
(NRAs) should establish new cost-recovery
mechanisms for Transmission System operators

of intra-day energy and balancing services market
prices;
6. ACER should ensure that system-balancing
solutions are optimised regionally rather than on
a country-by-country basis, based on the physical
constraints of the power grid instead of national
borders.
Steering investments from high to low carbon
resources
7. The European Commission should propose an
ambitious and clear GHG emissions cap for
2030, delivered by the EU ETS, as part of the
2030 Climate & Energy package. For the power
sector, a plant-based Emissions Performance
Standard (EPS) could be an attractive supportive
measure to reinforce political commitment to
the decarbonisation objective and ensure timely
disinvestment from high carbon assets.
Coordinating support for renewable technologies

incentives for TSOs to deliver agreed network
plans;
Activating demand side
4. The European Commission should strengthen
the mandate for National Regulatory Authorities
to deliver demand response; National Regulating
Authorities (NRAs) should open all markets to

8. The European Commission should ensure a stable
framework for Renewable Energy Sources (RES)
as part of the 2030 Climate & Energy Package
and require RES support schemes to operate on
a cross-border basis with improved cooperation
mechanisms and incentives to respond to market
price signals.
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9. The European Commission should ensure a
the 2030 Climate & Energy Package and propose
tackle well-documented market failures.
Reviewing resource adequacy mechanisms
10.The European Commission should ensure, by
means of regular review, that resource adequacy
evaluation is done on at least a regional basis on
the basis of transparent standards and takes full
account of demand side resources. Only welldesigned regional capacity markets can play a
positive transitional role in guaranteeing resource
adequacy.
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CHAPTER 1

THE CHALLENGES
1.1. THE CURRENT DIRECTION
OF TRAVEL

introducing national measures that unjustifiably
distort competition.

EU energy law has evolved substantially in the past
twenty years to the point that it now consists of a
complex regulatory network enshrined in numerous

Directives to promote renewable energy and
energy efficiency. For renewable energy, this

legal instruments. Although this still novel regime
rests on an uneasy and untested constitutional
bargain between Member States and the EU to share

includes binding national targets up to 2020 as
well as rules requiring priority access to the grid
and priority dispatch for renewable electricity. For

competence around the energy sector, the European
Commission nevertheless has a clear constitutional
mandate for continued development of EU energy
policy and for delivering EU level oversight of national
compliance with the energy law acquis. The core
features of the EU framework as it stands now are:

energy efficiency this includes EU and national
measures to deliver the 2020 target as well as
measures designed to pave the way towards
further improvement beyond 2020.

An internal energy market framework, and
related Directives (including the establishment of
ACER and ENTSOs), that aims to ensure open and
competitive markets in energy and create a fully
integrated internal market for gas and electricity,
including coupling of both day-ahead energy
markets and balancing markets.
A pan-European GHG emission cap and trade
scheme (EU ETS) that covers emissions from a
number of sectors including the power sector.
EU-level competition law, including State Aid
under the Treaty and Commission guidelines
to prevent Member States governments from

A range of environmental and safety regulations
that govern energy infrastructure and power
generation development and regulate the
performance of power stations.
The current vision for electricity markets is
characterised by the integration of ‘energy only’9
wholesale markets underpinned by a carbon price
to drive decarbonisation10. This requires market
participants to make their own operational decisions11
based on exposure to market prices (self-balancing)
and investment decisions based on expected future
wholesale earnings from the sale of energy and
ancillary services. Until 2020, this is complemented
with a suite of policies intended to ensure that the

8 Chapters 20 and 21 of the Treaty on the Functioning of the EU (TFEU) govern the extent to which the EU institutions have the competence to act in the
context of energy and environmental policy. According to Art 194 TFEU, the European Commission has a mandate for continued development of EU energy
policy, having regard to the need to preserve and improve the environment, with the expressed aims of:

9 The term ‘energy only’ often obscures the fact that market participants trade not only in energy but also in ancillary services (e.g., operating reserves)
required to maintain moment-to-moment supply/demand balance.
10 Please see box 1 on page 12 for a more detailed explanation of the current long-term vision of electricity markets.
11 Ahead of gate closure after which the System Operator assumes balancing responsibility.
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Although the EU energy acquis comprises an extensive

their actions that, at present, they consider trust in

suite of measures, achieving its intended objectives
depends substantially on Member State willingness

the core EU framework to be too much of a gamble13.
Member States have implemented or proposed

to deliver compliance at national level. The EU energy
acquis consists primarily of Directives. Though widely

various interventions in the market, in some cases
driven by a desire for some form of electric sector

used within EU law as an instrument of harmonisation,
Directives require Member States to transpose their

national boundaries14, or by other policy objectives

terms into national legislation to be effective. Member
States have considerable discretion in deciding how

such as national industrial strategies, social policy or
public engagement and energy ownership.

best to embed Directive requirements within their
distinctive legal and regulatory systems; however, the

Although the 3rd

European Court has made clear that this does not

reinforces the institutional arrangements for market

extend to a freedom to delay implementation beyond
the deadline set down in Directives or to deliver only
partial compliance. In effect, Member States have a

governance through the creation of ACER and
strengthened independence and competences for
National Regulatory Authorities, leadership in driving
compliance with the rule of EU energy law must come

implementation of Directives in law and in practice by
the deadline set down in the measure.12

in Member State implementation of some of the
key Directives in the core EU framework. This is
particularly pronounced in the case of compliance
with the internal energy market regime despite that
being the most mature element of the EU energy
policy regime with an imminent (2014) deadline for
completed implementation.
Some policy makers and industries in a number of
Member States are sceptical about whether the
current vision for electricity markets will support ongoing investment in the portfolio of resources (new
and existing) needed to meet the currently prevailing
standards for security of supply. Despite the

It is constitutionally tasked as the ‘Guardian’ of EU
law and is the only entity with powers to apply to
sanctions on non-compliant Member State.15 While
the Commission has proved willing to make proactive
use of its powers under EU Competition Law to
regulate for competition within the energy sector,16
it has proved much more reluctant to similarly make
proactive use of its wider enforcement powers to
ensure full and timely implementation of EU internal
energy market rules. This problem is compounded by
the lengthy delays associated with obtaining rulings
from the European Court where litigation is taken17.

some Member State governments have shown by

acquis and a lack of evidence of matching
Commission enforcement action.
14 Hitherto, network development plans have often been based on this expectation and very little transmission infrastructure has been constructed with the

zero net imports over some chosen period.
15 Under Article 17 of the Treaty on European Union the Commission is required to ‘promote the general interests of the Union and shall take appropriate
16 Angus Johnston and Guy Block, EU Energy Law (Oxford University Press, 2013).
17 Further analysis on the legal framework and implementation and enforcement issues in annex - CE
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BOX 1: THE CURRENT LONG-TERM VISION FOR THE ELECTRICITY
TRADING
The current long-term vision for the electricity

costs of imbalance, as calculated and charged by

trading is one in which administered interventions
are restricted to the minimum. The physical

the SO, will be an important driver of energy trading
and, in line with economic theory, it is envisaged

nature of electricity is such that there will always
be a residual requirement for governments to

that this will be the marginal value to consumers of
the balancing resources procured by the SO after

establish statutory limits for operational parameters
(frequency, voltage) and a System Operator (SO)

gate closure to ensure system balance.

to ensure these are not violated. This will involve

Where a large proportion of electricity is produced

dispatching supply and demand in real time and
procuring a portfolio of services (e.g. operating
reserves) to maintain integrity in the face of normal
variations from forecast and of unforeseen failures.

from variable renewable sources with avoidable
generation costs close to zero, and where the
demand side of the market is largely inactive, the
prices in the markets will tend to be more volatile.
Under these circumstances, and in the absence
of a sophisticated market in options trading, there
is a heightened risk of administered interventions
acting on behalf of consumers. Improving formation

The current view is that it is appropriate for the SO
to assume control of the system one hour ahead
of real time (gate closure) with market participants
free to trade ahead of this time. (Gate closure
times vary – in some markets gate closure occurs
closer to real time). In addition to managing normal
variation and unforeseen failures, the SO will
also be required to determine the capacity of the
network to transport power and inform the market
where physical trading is possible. The SO may
transmission rights.
A second major central intervention that is
envisaged to comprise part of the enduring market
arrangements involves centrally imposed limits on
emissions: either on a plant-by-plant basis (e.g.
SOx and NOx) or on installations with trading
across a broad range of sectors.
Within these constraints, prices will be established
through trading energy on a variety of forward,
day ahead and intra-day markets as market
participants strive to achieve balance between
physical positions (production or consumption) and
contractual positions (sales or purchases). The

of scarcity pricing can mitigate this, but without
active demand participation prices in the markets
will tend to be excessively volatile.
The development of an active demand side of
the market, where a broad range of consumers
(including various forms of energy storage) are
able increase or reduce consumption according
to short term price signals, is therefore critical to
ensuring the viability of this market vision. Under
these circumstances market participants will
be active in day-ahead, intra-day and ancillary
services markets such that clearing prices for
energy and services will equal the marginal value
to consumers across various end uses. This should
tend to mitigate price collapses and extreme price
to fuller utilisation of variable renewable resources.
The extent to which the cost of carbon still feeds
into power prices at this time will depend on the role
fossil generation with CCS.
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1.2 COST AND RISK ANALYSIS
from savings in capital investments (capex), whilst the
A well-designed package of policy measures will
increase the chances to continue to meet the top-level
policy objectives going forward (security of supply,

costs (opex). That means that the bulk of the savings
come from physical interconnection and optimising

competitiveness and decarbonisation). This requires
that the policy package is robust to uncertainties and

system operation, with a smaller share attributable to
optimal siting of renewable generation assets.

is designed to effectively risk manage credible threats
to the delivery of these policy objectives.

Other analytical reports have come to similar

Numerous studies have been undertaken to model a

conclusions despite differences in scope, analytical
tools and assumptions.

sharing of resources across borders, and have

Analyses – Cost Savings of Resource Sharing Across Europe
European Climate
Foundation

Booz & Co for European
Commission

Others

ECF, Power Perspectives 2030:
on the road to a decarbonised
power sector, November 2011

Booz & Co, Imperial College
London, Benefits of an integrated
European Energy Market, September 2013

European Commission, Impact
Assessment accompanying the
legislative package on the
internal market for electricity
and gas, 2011: macro-economic
benefits of an internal market
for electricity and gas up to
0,57% GDP after 5 years
from implementation

Savings from cross-border
coordination up to €416bln in
the 2020-2030 timeframe.

Integrating the energy markets in
combination with optimal RES
build-out and sharing can deliver
savings of up to €70bln per year
by 2030.

Mott McDonald, Impact
Assessment on European
Electricity Balancing Market,
July 2013: savings of integrating
balancing markets up €3bln per
year
Siemens, Competitive energy
landscape, May 2013: savings
for cross-border coordination up
to €45bn between 2020 and 2030

demonstrated considerable cost savings related to
this approach.
Noteworthy is the recently released report from Booz
& Co.18, prepared for the European Commission. It

markets. Also ECF’s Power Perspectives 2030
analysis calculated potential savings from optimal

18 Booz & Co, and others;
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full range of risks and future uncertainty, and to
assess the robustness of different policy measures.
Therefore, this report makes a qualitative attempt to
objectives, and secondly, assess the effectiveness
of a fully integrated internal energy market and/or
the introduction of administered interventions in the
market in managing these risks. The risks are ranked
in order of importance based on an online expert

September 2013
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survey that gathered the views of a wider expert
group across the EU.19

constrained economies such as the EU and those
that choose not to constrain emissions.

1) Perception of policy uncertainty and regulatory

Positive – improves overall system

instability: The perception that the policy and
regulatory framework will change may prevent

efficiency and allows pooling of Research,
Development and Deployment costs to drive

investors from committing finance when it is not
possible to persuade the necessary investment

down costs of renewable technologies.

approval bodies that the potential return warrants
the level of risk involved. This is particularly

Administered interventions: Positive –
Beneficial in promoting deployment of

relevant where it is a common experience that
investors lose money as a result of frequent or

emerging renewable technologies.

unforeseen changes in government policy.
Positive – A pan-EU framework is less
susceptible to policy swings.
Administered interventions: Negative –
administered interventions create more policy
‘levers’ that can add to the perceived instability.
2) Lock-in of high carbon assets can arise
where the long term decarbonisation trajectory
is not sufficiently clear or compelling, leading

4) Inadequate
network
infrastructure
may
constrain the ability of low carbon generation to
trade in the system. This can result from regulators
restricting allowed investment until future need
is certain, from poorly designed planning and
permitting processes, or from project sponsors
doing a poor job of navigating the planning and
permitting processes. It can also arise due to
poor market design leading to the absence of
price signals that would reveal the value of new
infrastructure investment.

investors to commit to high carbon assets that
future Governments may be reluctant to render
uneconomic.

Positive – A more interconnected
market will allow greater system flexibility and
resource optimisation.

Positive – difficult for Member States
to insulate high carbon resources from the
market.

Administered
interventions:
Positive
–
Administratively
determined
technology
targets can be helpful in ensuring long term
network plans are developed and approved in
anticipation of need.

Administered
interventions:
Positive
–
Emissions Performance Standard regulation is
effective in reinforcing the political commitment
to the long term decarbonisation trajectory.
3) Failure to drive cost convergence between
low carbon and high carbon energy systems
will mean that there are always short term run
cost savings to be achieved through adopting
high carbon technologies. This will result in ongoing competitiveness tensions between carbon-

5) Inadequate system flexibility will drive up the
costs and risks of integrating low carbon generation,
particularly variable RES, into the system.
Investors in flexible resources (flexible generation,
storage, demand response, transmission capacity)
must be able to assess with a reasonable level
of confidence the long-term value of the mix of
energy and balancing services they will provide;
the inability to do so may constrain deployment.

19 The risks are ranked in order of importance, based on an online expert survey that was conducted in parallel to the core report development with the Core
Working Group. The Delphi study was conducted over the months August and September 2013 and gathered expert views from a total of 73 respondents
from 10 different EU countries. The full results are posted on the homepage: http://www.roadmap2050.eu/project/roadmap-to-reality
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Positive – more interconnection will
allow sharing of balancing resources and this
will reduce the overall requirement for flexibility.

Administered

interventions:

Positive

–

technology support can be used to promote
technology
diversity
where
insufficient
diversity

is

available

through

trading.

Administered interventions: Positive – growing
need for balancing resources likely to require
increased role of System Operator in procuring
and dispatching resources.
6) Planning and permitting delays can significantly
restrict the deployment of low carbon assets.
Poorly designed or non-transparent planning

effective energy efficiency opportunities will
make delivery of all policy objectives more
challenging. Cost-effective energy efficiency is,
therefore, crucial in reducing the extent of the
policy challenge.

and permitting processes, or the failure of project
sponsors to competently manage the planning and
permitting processes, can consume considerable
resources without delivering any end product.

Negative – Market integration by itself
is not effective in addressing the deeply rooted
market failures that inhibit energy efficiency.

Positive resources can be developed
where benefits are greatest, and the choice of
locations to minimise negative environmental

Administered interventions: Positive – policy
and programmes will remain critical for the
foreseeable future.

and social impacts is greater (provided local
planning procedures protect environmental
values).
Administered interventions: Uncertain –
may constrain location, thereby increasing
environmental and social impacts and leading to
challenging planning and permitting processes.
On a local level, spatial planning requirements
remain critical protect environmental values.
7) Technology specific risks arise where the
pathway has become overly dependent on the
performance of a low carbon technology that has
significant delivery, performance or cost risks.
These issues are exacerbated where there are
limited opportunities for trading between energy
markets. Particular examples include relying too
heavily on the ability to roll out CCS technology on
time, at scale and at a reasonable cost; to source
large volumes of sustainable biomass; or to
overcome concerns about nuclear cost and safety.
Positive – increases effective market
size and, thereby, increases effective diversity
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8) Failure to exploit a substantial share of cost-
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9) Supply chain constraints may restrict the
deployment of low carbon assets if supply chain
investment decisions need to be taken well in
advance of any specific orders being secured.
For example, it can take many years to develop
the necessary port and barge capacity to deploy
offshore wind or to train an appropriately skilled
workforce.
Negative – market integration does
not provide long term clarity on technology
choice or location.
Administered interventions: Positive – long term
technology targets provide greater certainty over
timescales relevant to supply chain investment .
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The qualitative risk analysis above shows that both the creation of a truly integrated pan-EU market and
the prudent use of administered interventions, are important in addressing the risks to the successful
delivery of policy objectives20.

across the entire EU than it is in an individual Member State. Therefore, such interventions risk creating
a patchwork of national policy measures, which could obstruct the process of market integration and
leave the related cost savings untapped.

1.3 THE POLICY CHALLENGE

measures are governed at EU or national levels

The policy challenge described above can be
graphically illustrated in the chart below. It sets out
the energy policy landscape and draws out two
key dimensions: (1) vertically, the extent to which

and, (2) horizontally, the extent to which outcomes
arise as a result of the decisions of an administrative
authority or through independent actions by market
participants21

The Policy Landscape
European Union
Direction of travel
Enablers
of core European
Union framework

Cost
benefits
from
resource
sharing

Administered
decisions

Desire
to define
outcomes

Desire to
optimise

Market actors’
decisions

Selfsecure
paradigm

Tendency to
control outcomes
within borders

Interventions
Member States

20 This does not mean that all potential administered interventions would be helpful. Many instruments could be introduced that are actively unhelpful. The
important conclusion is that a combination of market integration and administered intervention is required to manage policy delivery risks,
21 In this chart, the term ‘market actors decisions’ is used to describe the situation where market participants make their own investment and operational
decisions’ refers to a situation where a central authority determines the outcome.
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At a granular level the optimal balance for various policy
measures will be scattered across all four quadrants
but at an aggregate level the vision of the core EU

make the market vision in the core EU framework

framework leans toward more European integration
and a more market-based industry environment.

a viable long-term proposition. In the meantime,
until the framework is seen to be functioning as

Yet the increasing prevalence of administered
interventions on a national level is pulling the policy

intended, administered interventions are likely to
remain a key feature of the market.

environment toward the bottom left-hand quadrant
– diametrically opposed to the direction of travel

The challenge for EU policy is, therefore, to

envisaged by the core EU framework. Considering
the above cost and risk analysis, the trend away from

integration whilst allowing the coordinated use

integrated markets is particularly considering given

of administered interventions. Both of these

the importance of delivering decarbonisation in an
affordable and secure manner.

approaches will be critical in the near to medium
term to ensuring a robust framework that can
deliver the decarbonisation objective in a secure
and affordable manner.

The core EU framework is based on the principle
that administered interventions in energy market
outcomes should be restricted to the minimum level
consistent with delivery of recognised public policy
objectives22. A situation where many key outcomes
are determined by administered interventions, at
either EU, regional or national levels would represent
require fundamental reform of associated governance
require strong evidence that the current long-term
vision cannot be made to work and this evidence
does not exist at the moment. In fact, there is a
sound argument to be made that this market vision
objectives.23 However, it must be made to work as
intended.

This calls for a strategy with three key strands, all of
which require policy action.
1. Ensuring effective governance of the core
EU framework: Despite its pivotal importance to
achieving the EU’s energy objectives, governance
of the internal energy market regime is currently
substantially undermined by a lack of full and timely
Member States implementation of the IEM regime,
slow EU level enforcement, and a lack of verifiably
independent National Regulatory Authorities
(NRAs) across the EU
2. Driving market enablers: it is critical to promote
and drive the conditions that will allow the core
EU framework to robustly deliver the required
decarbonisation objective. The key market drivers
are:
- Physical infrastructure
- Demand side activation
- System operation
- (Dis)investment in high and low carbon technologies

22 See Box 1 on page 03, the current long-term vision for electricity trading.
23 Recent analysis suggests that many of the concerns expressed about the ‘energy only’ market could be addressed by improving the market’s expression
of scarcity value in the energy and ancillary services markets, combined with steady improvement in demand participation in markets. See, e.g., “Electricity
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3. Managing administered interventions: it is
equally critical to ensure that current and future
administered interventions in the market are fit for
the limited purpose intended and do not conflict with
the realisation of this long-term vision. They can be
managed by individual Member States but must
be embedded in a clearly articulated European
framework; cross-border coordination is strongly
preferred. Their raison d‘être will decrease over
time as the market enablers improve the market
functioning. The key interventions are:
- Support for low carbon technologies
- Support for energy efficiency
- Resource adequacy mechanisms

The Policy Landscape
4 enablers to drive, 3 interventions to manage

European Union

Enablers

,Improving physical
integration
,Activating
demand response
,Regionalising
system operation
,(Dis)investing in
high and low
carbon assets

Cost
benefits
from
resource
sharing

Administered
decisions

,Supporting
renewables
,Unlocking energy
efficiency
,Ensuring resource
adequacy

Desire
to define
outcomes

Desire to
optimise

Market actors’
decisions

Selfsecure
paradigm

Interventions
Member States
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CHAPTER 2

THE SOLUTIONS
Chapter 1 concluded with a proposed three strand

Despite its pivotal importance to achieving the

strategy for forging a policy, legal and governance
framework capable of enabling governments to

EU’s energy objectives, governance of the core EU
framework is currently substantially undermined by

establish and stick to interim decarbonisation targets.
The present chapter elaborates in more detail on the

three key factors:

measures that will be required to drive the strategy.

1. Lack of full and timely Member States implementa-

Given the scope for new measures, this chapter
focuses on the two latter strategy strands divided in
two parts: PART A - Measures needed to drive market
enablers; and PART B - Measures needed to manage
the administered interventions.

tion of the Internal Energy Market regime;
2. Slow EU level enforcement; and
3. Lack of verifiably independent National Regulatory
Authorities (NRAs) across the EU.

Still, it is critical for EU and Member States to deliver
governance of the core EU framework. Effective
governance means not only that the appropriate
institutional and legal mechanisms exist at national,
regional and EU levels to deliver the outcomes
required, but also that oversight of action is robust
and accountability for failure is meaningful. This
is critical since compliance creates the regulatory
stability necessary to unlock investment in new and
existing energy resources and the political conditions
necessary to build trust in the market integration
process.
Effective governance also requires that decisionto protect the credibility and legitimacy of the
decarbonisation process amongst the myriad political,
industry, regulatory and individual stakeholders
engaged in and affected by the transition. Ultimately,
it is the cornerstone for building the political solidarity,

PART A: MEASURES TO DRIVE
THE MARKET ENABLERS
A.1. PHYSICAL INTEGRATION
prerequisite to accessing the cost savings enabled
balancing and connection risks, as well as enabling
Power Perspectives 2030 report, a near-doubling
of existing electricity transmission capacity could be
required by 203024, alongside extensive investment
demand response and decentralised generation25.
The gas transmission and distribution network will
also need to be responsive to changing demand
patterns, but existing ENTSO-G26 investment plans
supply, even towards 203027.

decarbonise the European power system.
24 ECF, Power Perspectives 2030, November 2011 - http://roadmap2050.eu/project/power-perspective-2030
25 There are multiple challenges related to distribution system management, which require local solutions, outside the scope of this report. For more info
please consult Eurelectric,
, February 2013. http://www.eurelectric.org/media/74356/asm_full_report_discussion_
26 The European Network of Transmission System Operators for Gas
27 ECF, Power Perspectives 2030, November 2011 - http://roadmap2050.eu/project/power-perspective-2030
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Despite recent progress (including the Energy

policy objectives and infrastructure policy, the targets

Infrastructure Regulation and establishment of
ENTSO-E), under current conditions a lack of physical

should be set at a level that reflects objectives for the
cost effective use of renewable resources, enabling

integration is likely to remain a key constraint on the
development of the internal energy market and cost-

all countries to participate fully in European electricity
markets, and maximising system efficiency at a

effective decarbonisation.

European level28. They would provide a key input
to TSOs for the development of network plans, and

Overcoming this constraint will involve a major change
in the way that both transmission and distribution

would provide a strong steer to regulators to facilitate
approval of strategic anticipatory investment. The

networks are planned and costs are recovered. In
practice, this will mean moving away from a ‘grid

targets would supplement the existing system of
priority corridors by enabling Regional Groups

follows generation’ approach and towards a network

to agree common, quantified objectives for each

model where anticipatory network investment enables

corridor. They would replace the outmoded existing
European Council target for countries to develop
interconnections equivalent to at least 10% of national
generation capacity, which has proved ineffectual
due to the lack of implementation responsibilities
and the inappropriate nature of a single target for the
whole of Europe.

For transmission assets, it will also require sharing
some of the costs of strategic assets on a regional
the full public value of enabling an integrated energy
market among individual countries or users.
The measures set out below should be viewed as
transitional, driving the shift to a more integrated
European power market and a decarbonised power
sector. In theory, over the long run, investment signals
for new transmission should be generated within the
operation of the market itself.
Under current conditions, however, this market signal
investment: rapid, policy-induced changes in generation
may not be indicative of future needs. In the interim,
therefore, a more proactive approach is required.

Proposed measures:
1. Member states should agree updated quantified
targets for the development of a ‘core European
network’ as part of the 2030 Climate & Energy package,
with minimum transfer capacities set for key corridors.
The targets should be agreed by Regional Groups and
be validated by ACER and the European Commission.
In order to ensure alignment between 2030 energy

2. ACER and national regulators should jointly
develop adequate financial incentives to ensure
TSOs deliver agreed network plans on a timely
basis and to compensate for the increased risks
entailed through financing and developing a project
that crosses more than one jurisdiction. This could
include higher rates of regulated return for projects
that contribute to the core European network, and
should be made conditional on completion of the
projects within agreed time limits and contribution
to the wider European network. It could also include
socialising higher proportions of the cost of key
cross-border infrastructure in future through wider
utilisation of financial mechanisms through the
Connecting Europe Facility and other European
sources such as structural funds. However, if the
minimum target capacities for the core European
network are still not met through suitable project
proposals from incumbent TSOs, Regional Groups
should have the power to solicit project proposals
from third parties and enable such projects to access
regulated returns. For smart grid infrastructure at the
distribution network level, financial incentives will
be needed to support innovation and investments

28 The targets should also respect nature protection regulation and objectives
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to support demand-side flexibility and integration of

excursions, consequently diminishing the temptation

decentralised generation.

on the part of governments to intervene in the market.

3. New cost-recovery mechanisms will be needed
to support this approach - including socialisation

Enabling responsive customer loads to compete in
energy, services and (where they exist) capacity markets

of some of the costs of strategic assets. ACER’s
cost allocation rules should take into account the

as an alternative to changes in production allows scarcity
and surplus to be expressed in a more incremental and

contribution that individual projects make towards
completing the core European network, with a

reliable manner, mitigates supply-side market power and

proportion of the costs shared across all European
countries in recognition of their shared value.29

supply of resources. In other words, the issues most often
establishing capacity or resource adequacy mechanisms

4. Network investment will also be needed beyond the
‘core network’, and this will require forward visibility
on network needs. Regional Groups could play
a pivotal role, and they should be tasked with
publishing regional renewable energy delivery
plans to provide a shared view on how any new
2030 targets will be met (replacing the NREAPs in
the current package). Such plans would provide
an aggregation of national measures and plans
and help to identify opportunities for renewables
trading and prioritising the best value resources.
Elaborating the delivery plans at a regional level will
also provide a signal for flexible resource needs,
including further infrastructure development as well
as demand side opportunities (see B2 hereafter).

A.2. BUILDING THE DEMAND SIDE
market vision ultimately requires the emergence
of an active demand side to the market, whereby a
to respond to market price signals over a relatively
short timeframe. This will empower customers to
manage their own energy requirements, add valuable
supply, increase the utilisation of capital-intensive
renewable investments, increase the frequency
and reliability of scarcity pricing and mitigate the
occurrence of economically unwarranted price

in the market will largely disappear.
Building the demand side will involve the widespread
rollout of appropriate technology, development of dynamic
retail pricing options, and the emergence of new demand
aggregation business models, all of which will take time.
However as variable renewables become a larger share
of supply, enabling demand to participate in day-ahead
and intra-day markets in response to less controllable
changes in supply will be among the lowest cost options
to stabilise prices and ensure security of supply.
Demand response as used here refers primarily to loads
that are controllable (remotely or via on-site automation
of responses, by agreement with the customer) and
thus can be relied upon as system resources. It must be
response that do not appreciably interfere with customers’
enjoyment of energy services and are thus available as
needed to balance the less controllable variations in
supply that will be a regular feature of a decarbonised
power system. This form of demand response will rely on
the availability of real-time price signals.30
Demand response can be facilitated and augmented by
water, ice or in electric vehicle batteries) that allows the
delivery of energy services to be decoupled in time from
the related production of electricity with no appreciable
service disruption. This functionality is sometimes treated

29 This approach has also been adopted in the US, through FERC Order 1000.
30 System operators may compensate customers or by intermediaries for the value of the services they provide rather than being exposed directly to real-time
pricing and left to respond as best they can. This would avoid concerns about practicality, equity and reliability commonly associated with real-time retail pricing.
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as storage rather than as demand response; either way,

demand response can only be realised if, inter alia:

it represents a widely available, technically proven, lowcost alternative to grid-scale or electricity storage options.

Measurement

Activation of demand side resources faces a number

are harmonised across borders to eliminate
prohibitive administrative burdens;

of challenges in the European market, including explicit
and implicit barriers to participation in markets and

Regulators

its development. With proper market implementation

partnerships between experienced energy
service companies and non-traditional actors

demand response should be able to thrive without policy
support, however pro-active policy is required to remove

(such as car manufacturers)
participate in the market;

and

and

verification

system

procedures

operators

enable

seeking

to

barriers to active demand side participation, including the
following measures:

Proposed measures:

Barriers to participation by third-party
aggregators are removed; system operators
are incentivised to engage with promising nontraditional players; and

1. Allow new, innovative aggregators to participate:
While emergency demand response has historically
been sourced on request from large industrials, load

Minimum size criteria designed with generation
in mind should be lowered for demand resources;
aggregators should be given reasonable

aggregation by technically savvy and creditworthy
entities will be critical to tapping the vast potential
for more frequent and less intrusive load control in
smaller customer classes.31 Independent demand
aggregators must be responsible for balancing
consequences but they must also have an equitable
opportunity to meet that obligation either through
transparent arrangements with existing parties
or through an appropriate process for assuming
balancing responsibility directly. A wide range of
entities can serve this aggregation market, from
traditional suppliers to electric vehicle manufacturers
if the commercial opportunity is attractive. In many
jurisdictions, however, there are explicit or implicit
barriers to participation by non-traditional players in
energy and grid services markets.32 Such barriers
must be identified and removed. Conditions for
participation in markets should be adapted to reflect
the characteristics of qualified demand response
resources. One of the key sources of value will come
from the participation of aggregators operating at
scale across multiple markets. The full value of

discretion to replace individual loads; and
metering and telemetry requirements should be
adapted appropriately.
2. Exploit ‘end-use’ energy storage opportunities:
Energy storage opportunities are not limited to gridscale options that return electricity to the grid. Enduse options store energy in the form in which it will
be used (e.g., as hot water or in a vehicle battery)
close to the point of consumption, augmenting
the ability of demand to respond to conditions on
the grid. Options include thermal energy storage
associated with district heating Combined Heat
and Power (CHP) plants. As the share of variable
renewables increases, and as the current oversupply of firm capacity across the EU dissipates,
economic opportunities to store energy may
emerge. The decision to invest in energy storage
should be based on the market value of the services
that energy storage devices can provide. Where
market measures are introduced to drive investment
in energy storage, for instance through forward

31 See, for example, A National Assessment of Demand Response, Staff Report, Federal Energy Regulatory Commission, June 2009, page 29
32 An example is in Germany, where in the potentially lucrative secondary reserves market aggregators are prohibited from standing as obligor for the
obligations of individual sites.
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procurement of storage services, distributed storage

However, given the centrality of demand side

options must be given an opportunity to participate
either directly or via demand aggregators.

response to moderating the cost of meeting the
decarbonisation objective, new EU legislation should

3. Enhance the role of National Regulatory

also be brought forward to clarify and strengthen
the duties on actors to promote full and comparable

Authorities (NRAs) in driving demand
response: Given their pivotal role in regulating

market access for demand response in line with the
recommendations. The chances of success, in this as

energy market functioning, the EU energy regime
should more clearly prescribe the role of national

in other areas covered by this report, could be greatly
enhanced by the promotion of cooperative regional

energy regulators in building the demand side,
giving them a more formal and secure locus to

institutional arrangements.

monitor and drive compliance by Transmission and
Distribution System Operators (TSOs and DSOs)
and to sanction failure or discriminatory action. It
must be clear and enforceable that direct or indirect
discrimination in market access for comparable
demand-side resources is prohibited. At present
the traction of EU law on national energy regulators
in this context is diffuse, difficult to enforce and
will lead to fragmented engagement by regulators
across the EU.
These measures should be addressed through market
rules, regulations and grid codes. EU law provides
a framework for promoting demand response that
confers, albeit not clearly, responsibility on a range
of actors to build the demand side – primarily,
national governments, national energy regulators,
TSOs, DSOs and ACER/ENTSOE with oversight and
support from the European Commission. Hence, in

24

A.3. SYSTEM OPERATION
It is also necessary to address system operation
and the role of TSOs. System Operators are critical
changes in the operating framework will be required
the long-term vision for the internal energy market.
TSOs must be incentivised to seek options to share
resources, increase market transparency and promote

on powers they have been given on demand side
management under the existing provisions under the

balancing services, all in the interest of minimising
the overall cost of delivering reliability. This inevitably
requires TSOs to cooperate in the balancing of the
system over larger balancing areas in real time, with
capacity management based on physical constraints
on the system rather than the shape of national
borders. Therefore consolidation of the geographical
scope of balancing areas should be pursued to the
greatest extent possible.

Directive. For instance, the relevant Network Codes
currently under development must address directly
the perverse incentives and competitive barriers
embedded in national regulation and governance
of transmission and distribution system operators,
and the Codes must also address legitimate
consumer concerns about fairness and data privacy.
Forthcoming Commission guidance on demand
response in the context of electricity markets will also
be helpful to clarify expectations for action.

Through the transition period some system operators
may perceive a need for forward interventions in
the energy and services markets in order to ensure
that their security of supply obligations are met, and
such measures may undermine progress toward
fully coupled balancing markets. The mechanisms by
which balancing services are procured must not be
allowed to distort energy and services market price
formation or substitute for balancing actions that
could reasonably be taken by market participants.
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This requires not only full implementation of current

2. Move to a system of pricing zones based on

regulations – including in particular balancing market
coupling – but the adoption of additional measures set

physical system constraints rather than political
boundaries. ACER must develop and implement

out below.

a methodology to incentivise System Operators
such that they are rewarded when, and only when,

Proposed measures:

their actions minimise costs across balancing
areas defined by physical network architecture

1. Sharpen energy and services market price

rather than by national borders. These incentive
schemes must also encourage SOs to minimise

signals (scarcity pricing): Realisation of the
increasing market value of flexible resources relies

the costs of securing balancing resources to
prevent them from acquiring reserves to cater for

on energy and services market prices that too often

events that are predictable ahead of gate closure

fail to reflect true shortage conditions accurately on
the system. Market prices often do no reflect the
opportunity cost (i.e., the true value) of the marginal
measures deployed by system operators to ensure
service reliability. Resources providing needed
reserves to the system operator are paid at their
direct cost, or not at all, rather than being paid a
price that reflects the changing real-time reliability

and can be managed by market participants. In
addition, the incentive schemes must encourage
the full exploitation of the cost-effective resource
potential (including demand side resources)
across the balancing zone.

value of reserves especially during shortage
periods. As a result energy prices languish at too
low levels for much of the time only to spike to
extreme high levels once demand approaches the
limits of supply. This in turn leads to the imposition
of price caps that only exacerbate the situation.
This will become especially pronounced as the
share of variable renewables grows. The following
measures are required:
-

-

Co-optimisation of energy and reserves postgate-closure so that the price of energy fully
reflects changes in the real-time value of
providing reserves.
Incorporation of the value of all system operator
balancing actions, including load interruption
and other voluntary demand response
programs, into cash-out prices.

system operators are required to set differential
pricing for providers of ancillary services based
on the quality of the service provided.

3. Incentivise member states to develop
regionally integrated balancing authorities,
along with appropriate coordination of regulatory
activity. At the same time, ACER must develop
and implement a methodology to enable System
Operation costs to be recovered on a balancing
area basis as appropriate
4. Ensure appropriate ACER oversight of forward
balancing service procurement mechanisms
on a periodic basis, with the objective of minimising
forward procurement as demand participation
improves and market-balancing behaviour becomes
more reliable and responsive to system needs.
5. ACER must review the mechanisms used to
calculate imbalance settlement prices and
balancing services prices and recommend a
common framework to be applied to balancing
mechanisms across the EU. A key feature of
this common framework is that they accurately
reflect market scarcity including that arising from
the procurement of balancing services. It is also
important that market participants will be able to
forecast imbalance prices over timescales that are
longer than it takes to initiate a physical response
since this is a necessary enabler to allow self-
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balancing and the development of liquid intra-day

emissions reductions in other sectors of the economy.

markets. One example of a measure designed
to promote these objectives, which has been

However, experience has demonstrated that the EU

successfully deployed in some markets and is
being actively considered in others, is the adoption

and increase momentum in investment in low carbon
assets, and it is currently also falling short in supporting

of demand curves for critical services (such as
operating reserves) established several hours in

a coal to gas switch in the daily market operation.

advance of each operating interval and used in
determining settlement prices.

have been suggested to the EU ETS that will

In most cases, measures proposed above are within

stabilise or reinforce the carbon price signal33.
However, many factors determine the carbon price

ACER’s current competences and are part of already

and its effectiveness (e.g. demand, fuel costs) and

on-going processes related to network codes.
However, ACER’s roles and powers are extremely

it is, therefore, very challenging to impose ex ante

a highly complex legislative landscape. In principle,
ACER’s competences are designed to address a

In addition, and with regard to the role of the carbon

and facilitation of interoperability. It was created by
law (Regulation 713/2009/EC) and enjoys complete
legal independence from national or EU levels actors.
This Regulation should be opened for review to
expand ACER’s competences to cover the tasks on
infrastructure, demand response and system operation
described in sections below (B1, B2 and B3).

A.4 (DIS)INVESTMENT IN HIGH
AND LOW CARBON TECHNOLOGIES

potential for emission reductions through coal to
gas switching in the power sector offers a relatively
low-cost option for some time to come and would
prevent prices from escalating, even if a tight cap
were adopted. From a power sector perspective it
change in price formation under the EU ETS. Instead,
and recognising the extent of the potential for cost
effective decarbonisation of the power sector, it
is appropriate to establish an ambitious carbon
reduction cap and adjust the annual linear reduction
factor accordingly.

Investors must expect to realise clear cost advantages
by investing in and operating low carbon resources
over higher carbon resources if decarbonisation is to
become self-sustaining in the market.

Nevertheless, questions remain over the ability of the
EU ETS to drive long-term investment and disinvestment
decisions in the power sector34
today among market actors that politicians will stick to
the emissions cap, regardless of the impact on prices.

With the adoption of the EU ETS, it has been
considered the role of the carbon price to value
carbon emissions correctly and ultimately to deliver
the chosen overall emissions cap. The EU ETS also,
importantly, links the power sector decarbonisation to

into resources that would appear to be uneconomic
based on the current ETS trajectory and there is the risk
that low carbon generation resources will be retired in
favour of higher carbon resources despite the tightening
ETS cap. This suggests that for the time being supportive

33 Given that the ETS operates across sectors, it is inappropriate to recommend major reforms purely on the basis of a power sector analysis. Nevertheless,
in the absence of imminent and major technological innovation, the power sector presents the decarbonisation options and will, therefore, tend to dominate
the ETS.
34 International Energy Agency, Summing Up The Parts, December 2011; Presentation, Carbon pricing and complementary mechanisms, October 23rd
expert seminar, http://roadmap2050.eu/project/roadmap-to-reality
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measures are needed, relevant for the power sector, to

Proposed measures:

cap35.

1. An ambitious cap for the EU ETS beyond

One option would be to introduce a plant-based emissions

2020, with annual linear reduction factor adjusted
accordingly;

performance standard (EPS). This could be a very
2. EU-wide plant based emissions performance
the political robustness of the emissions cap, as it provides

standard (EPS), with built-in flexibility to allow least
cost short run decisions and an overall emissions

planning. This will ensure that momentum is maintained
in the transition towards a decarbonised power system

rate that degresses over time.

whilst reinforcing the conditions that will enable the ETS
to become the primary driver of commercial behaviour.
In other words, the EPS will determine who is allowed to
participate in the market and the ETS will determine how
they compete. However, it is important that the standard
cost short run decisions to be made in light of the overall
emissions cap. This requires that the design of the EPS
builds on the extensive experience gained in the design
of standards to control other power plant emissions
(SOx, NOx and particulates) and provides power plant
owners with alternative routes to achieve compliance and
time-limited derogations for plant that is too expensive
to refurbish. However, the overall emissions rate must
degress over time to a level that is consistent with a
largely decarbonised power market thereby eliminating
the possibility that high carbon assets can operate at
high load factors into the long term future. A carefully
designed EPS in support of a structurally reformed EU
ETS to deliver an appropriately tightened emissions cap
therefore presents an attractive policy option and creates
the conditions that will lead to an orderly transition from
high to low carbon resources36.

35 There is no consensus as yet amongst relevant stakeholder as to what these supportive measures could be, if at all any, and different ideas have been
36 It is stated in the Acknowledgment section that the report represents the conclusions drawn by the consortium of authors from E3G, RAP and ClientEarth
and that the responsibility for the content rests solely with these organisations. Core Working Group representatives and the academic panel have shared
conclusions drawn or take responsibility for the content.
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PART B: MEASURES TO MANAGE
THE INTERVENTIONS
B.1. SUPPORT FOR LOW CARBON
TECHNOLOGIES

to establish an overall volume38 target for renewable
generation at EU-level.39 Irrespective of this, it is
important that the design of this renewables policy
framework encourages deployment across regions
resource sharing is not possible. This suggests that the
post-2020 EU-framework for renewables deployment

Given the fundamental transformation the power
sector faces in light of the decarbonisation objective,

should be focused at the regional level and should be
consistent with measures to develop strategic cross-

it is likely that administered technology support
mechanisms will continue to be needed for the

border infrastructure projects.

foreseeable future. The current RES Directive imposes

The EU framework for renewables deployment also

mandatory 2020 targets for renewable energy and

has a key role in ensuring that support mechanisms are
consistent with the long-term vision for an integrated
EU market. In particular, it is important that technology
support mechanisms incentivise operators of renewable
assets to develop the capabilities to trade effectively
in the power markets. This will ensure investment in
renewable generation is sustainable into the longer
term without revenue support mechanisms. Market risks

the target is met across sectors at the national level
with the option to meet the target through trading with
other Member States (via cooperation mechanisms).
It is unlikely that the power market context (market rules,
responsive demand, physical infrastructure and EU ETS
reform) will have evolved by 2020 to the point where a

generators. Feed-in-tariff support mechanisms generally
particularly variable renewables. Therefore, renewable
support mechanisms will be needed beyond 2020
and, in the absence of a pan-EU framework, would be
established independently by Member States.
Analysis has demonstrated37
potential savings through optimising the geographical
location of renewable resources across Europe along
with the associated network infrastructure. A pan-EU
policy framework for renewable deployment beyond
2020 is, therefore, needed to enable Member States

the earnings certainty that has been largely responsible
for dramatic improvements in the cost and performance
of these technologies. However, the long-term vision
for the integrated energy market cannot function as
envisaged if a large proportion of the generation is
insulated from market price signals.
Many renewable generators do not possess the
trading skills or resources to manage market

and clear long-term growth trajectories that enable

competitive prices. Also, the magnitude of the costs
involved will be highly dependent on the extent to

There is no consensus as yet amongst relevant
stakeholder on the details of such a post-2020 EU
RES framework. Some argue that it is most effective

resource mix, in much the same way that the system
was transformed by massive investments in the
1970s and 1980s in new high-voltage transmission,
energy storage and other measures to accommodate

37 See slide on page 14 -

. According to the Booz & Co report, coordinated build-out of RES in optimal location across EU

38 It may be appropriate to allow the volume targets to be adjusted in light of progress with relative technology costs.
39 Further discussion on the role of binding targets, and the design of such targets, is needed as each design option has its merits and trade-offs, including
measurability and political acceptability. Targets should for example not support bio-energy where this increases carbon emissions. Such questions are
beyond the scope of this study and will be resolved by discussions currently on-going amongst renewable energy experts and policy makers.
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the integration of large power plants. Continued

2. RES support mechanisms should include a

support for deployment will be required throughout
the transformation period to avoid a costly hiatus

degree of market exposure and appropriate
degression rates; and should involve a cross-

in RES deployment and maturation. It is, therefore,
prudent to progressively increase exposure to market

border and/or regional dimension to encourage
efficient use of resources across a larger area.

forces to avoid exposing renewable generators to
3. Strategic Energy Technology Plan beyond
to be offset by correspondingly higher tariffs. This
will give time for market conditions to evolve and for

2020 to (1) identifies the list of eligible
technologies with appropriate review points,

renewable generators to acquire the necessary skills
and for renewable investors to adapt their business

(2) establishes cost reduction targets for these
technologies, and (3) ring-fences an appropriate

models to evolving market conditions. Some Member

amount of the EU budget to ensure delivery of

States are adopting feed-in-tariffs mechanisms that
involve exposure to market prices (e.g. CfD FiT in
UK, Market Premium FiT in Germany) and these may
provide valuable learning for the future. The post2020 EU frameworks for renewable energy should,
therefore, introduce some level of market exposure
for renewable electricity.

these targets. More consideration is required
as to how such targets should be delivered.

B.2. SUPPORT FOR ENERGY
EFFICIENCY

Irrespective of the decarbonisation objective, Member
States will continue to have clear incentives to
promote the development of new technologies, such

The ECF Roadmap 2050 analysis shows that electricity
usage in other sectors (like heat and transport) will
increase as they decarbonise. Hence it is critical to

objectives. Hence, there remains an enduring
need for technology support mechanisms for precommercial low-carbon technologies (like earlystage RES technologies and CCS) with the long

to keep the projected growth in electricity demand
manageable. In order to do so, tailored policies and
regulatory interventions are needed.40

the energy mix. It is more appropriate that support
for these technologies is implemented through a
Strategic Energy Technology plan with cost reduction
targets, rather than deployment targets.

Proposed measures:
1. EU RES framework beyond 2020. More
consideration is required as to how targets should
be allocated amongst Member States. This report
suggests that a regional approach may be more
appropriate.
40
41

The current EU framework, with the ETS as currently
structured, is unlikely to deliver these savings.
Numerous well-documented market failures and
market barriers inhibit otherwise cost-effective
41
In many cases
these market failures are fundamental and are
unlikely to be resolved by perfecting wholesale energy
markets or carbon pricing mechanisms.42
It is therefore likely that central interventions will
continue to play a key role for the foreseeable future,
primarily at the Member State level or below but with
essential impetus provided by the EU.

http://www.iea.org/newsroomandevents/pressreleases/2013/october/name,43788,en.html

(2006).
42 A recent report from the Fraunhofer Institute for Systems and Innovation’s provides a detailed bottom-up assessment of cost-effective potentials in the
different economic sectors and refers to commercially and economically available measures
ISI_ReferenceTargetSystemReport.pdf report: Analysis of a European Reference Target System for 2030.
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For these reasons, sustained progress toward a
decarbonised electricity sector is inextricably linked to
the adoption of an enforceable post-2020 framework

B.3. RESOURCE ADEQUACY
MECHANISMS

of complementary policies directly supporting cost-

In theory, energy and services markets are capable

may be needed as part of an enforceable framework
to set a clear metric against which the effectiveness

if properly designed and implemented and kept free
of political meddling. Unfortunately the current reality

measures must be assessed and to recognise the

is that there remains a considerable gap between
the theoretical ideal and real-world conditions, in part

State will drive up energy costs in neighbouring inter-

because system operation continues to be governed
largely at the national level. As interconnection

linked markets43

increases, scarcity pricing becomes more reliable

policies, measures and/or incentives will be needed

and predictable, market governance becomes more
regional in scope and the demand side of the market
develops, the requirement for capacity mechanisms
should diminish. However, until that becomes a reality,
well-designed and regional capacity markets can play
a transitional role.

barriers.

Proposed measures:
1. EU Energy Efficiency framework beyond 2020.
More consideration is required as to how targets

Some Member States may wish to retain or introduce

should be allocated amongst Member States.

mechanisms aimed at achieving a certain margin of

2. Obligate regulators and system operators at all
levels to factor delivery of Member State energy
efficiency policies into demand forecasts used,
e.g., to administer capacity mechanisms.

in order to ensure security of supply (often referred to

3. A range of targeted standards, regulations and
finance initiatives to overcome the barriers to
cost-effective investment in the efficiency use of
electricity, such as:
- Expanding the scope and tightening standards
for electrical apparatus in the Eco-design
Directive;
- Dedicated funding sources and innovative
financing schemes;
- Measures related to energy usage in Industrial
processes and buildings.

not be compatible with the current EU framework and
could undermine market integration. Therefore, such
mechanisms must be subject to regular review against
development of the conditions that will enable energymust not restrict the free trade of electricity across the
EU.44 In order to achieve the desired security of supply
at the lowest cost such mechanisms must include all
and demand-side, both new and existing, including the
based on transparent and non-discriminatory statistical
analysis, and they must allow all capacity resources
with access to the market an equal opportunity to
participate regardless of where they are located.

43 Further discussion on the role of binding targets, and the design of such targets, is needed as each design option has its merits and trade-offs, including
measurability and political acceptability. Such questions are beyond the scope of this study and will be resolved by discussions currently on-going amongst
44 As recommended above, the EU should introduce a EU emissions performance standard for existing and new power stations. If introduced, such a
standard would automatically apply to any capacity covered by capacity mechanisms. In the absence of a legislative standard, EU supervision of proposed
national mechanisms should ensure application of an equivalent standard to ensure alignment between and integration of EU policy goals (internal energy
market and environmental protection (i.e., decarbonisation).
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In justifying the need for such intervention it should

- Value capacity differentially based on the demand

be mandatory that the security of supply assessment
be done on at least a regional rather than national

for critical resource capabilities to ensure that
security of supply can be maintained at least cost

basis. Also, it is increasingly apparent that capabilities

at all moments in time and not simply at the system
peak (gross) demand.

to market conditions, will be equally important in
delivering resource adequacy at a reasonable
of variable supply on the system. Therefore it is
important that resource adequacy mechanisms,
if adopted, encourage not simply a given quantity
capabilities by ensuring that capacity resources are
differentially compensated based on the differential
value they provide.

Proposed measure:
1. Member States to assess any mechanisms
against need, competition and IEM guidelines.
2. The European Commission to review existing
mechanisms on a regular basis.
Mechanisms must:
- Positively accommodate demand side resources
(both efficiency and demand response), which
means that auctions, procurement mechanisms,
qualification standards, measurement and
verification procedures must be designed with
a view to capturing cost-effective demand side
resources.
- Fully account for the contribution to security
provided by interconnectors.
- Fully account for the contribution to security provided
by renewable resources based on transparent,
non-discriminatory statistical analyses.
- Assess security of supply on a regional rather than
national basis.
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CHAPTER 3

TOWARDS A STRONGER
EUROPEAN FRAMEWORK
3.1. STRENGTHENING EU
GOVERNANCE

To this end, the European Commission could consider
bringing forward proposals for a cohesive 4th Internal
Energy Market Package. Whilst the measures

framework that enables governments in the EU to
remain on track to achieving the 2050 decarbonisation
objective. To that effect, the measures proposed
in this report aim to improve the legal, policy and
governance framework towards delivering this
objective in a secure and affordable manner.
While some of these proposals imply new legislative
and non-legislative initiatives, the European
Commission is considered to have the authority and
competence under the existing framework, based on
the new energy chapter in The Lisbon Treaty (Article

proposed in this report could also be introduced via a
set of amendments to the 3rd Package, a 4th package
would have the merit of avoiding a piecemeal or
fragmented approach to reform.
This would send a clear signal to investors of the
political commitment to advance a framework that
is capable of driving energy market integration and
ensure alignment of the EU’s market liberalisation and
decarbonisation agendas, establishing clear linkage
between targets and delivery mechanisms and
strengthened arrangements for market governance
– including the evolution of regional governance
mechanisms (see 3.2 below).

proposals put forward. Similarly the Commission’s
it to make substantial progress towards delivering
the necessary improvements in EU level oversight
and enforcement of Member State compliance with
the rule of energy law; as well as clarifying and
recalibrating of ACER’s role and competences.
not a pre-condition to either implementing effectively
the recommendations made in this report, or the
decarbonisation of the power sector.
Notwithstanding the above, the plethora of measures
proposed in this report indicates that the current
framework is not functioning as intended and that
governance and institutional arrangements should be
strengthened.
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Towards a Stronger and Better Integrated EU Framework
Robust governance structures on EU and regional level
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Need for new high-profile legislative initiative,
like a 4th Internal Energy Market Package?

3.2. FORMALISING REGIONAL
GOVERNANCE
The report repeatedly refers to the role of the regional
level as a ‘stepping stone’ to wider European market
integration, especially where governance structures
are weak or competences are limited. This is based on
a recurrent hypothesis that regional-level approaches
offer opportunities to capture much of the value of
cross-border resource sharing while still managing to

In some cases, such approaches may sidestep
avoid such questions entirely, particularly if regionallevel initiatives are endowed with powers previously
exercised by member states individually. Equally,
from the EU perspective, if regional initiatives seek
to exercise adjudication or law-making powers
and thereby supplant or circumvent competences
allocated to the EU, there is a high likelihood the
Commission would challenge them.

There are currently a large number of regional initiatives
longstanding regional market integration platforms such
as Nordel and Mibel to more ad-hoc initiatives such
as the North Seas Countries Offshore Grid Initiative,
the Baltic Energy Market Integration Plan, and market
coupling groups such as the Pentalateral Forum and the
5 Market Coupling initiative. But despite the number of
regional initiatives, there is not yet a consistent regional
layer of governance within Europe. Most of the initiatives
are largely bottom-up collaboration processes without a
formal status in European law.
Optimising the value of regional co-operation will
therefore inevitably require a move away from the
informal arrangements that currently characterise this
process. Although the question remains as to whether
a shift towards formalising those arrangements is best
achieved through a ‘bottom up’ or ‘top down’ approach,
the risks of compounding an already highly fragmented
this process is embedded within the European energy
framework.
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There is a strong bias away from formalised

and better-resourced institutional arrangements for

regional governance as a tool for achieving the
EU’s objectives in areas of shared competence.

cross-border collaboration would be needed given
the expansion of activities envisaged, for example

Although the Commission has signalled its support
for regional initiatives, its proposals in this regard

through European budget funding to support
dedicated secretariats for each Regional Group.

do not indicate an immediate willingness to create
formalised arrangements in this regard 45. However,

Extending competences to allow collaboration on

the model of regional governance created by the
Energy Infrastructure Regulation potentially provides

renewables trading. There remains limited political
appetite amongst member states for moving to a

a valuable model for rolling out the process of
regional governance to other contexts 46. Given that

single renewable renewables support mechanism,
and the flexibility mechanisms in the current

the Commission has already indicated its support

Renewables Directive are under-used. Developing

for regional initiatives as a tool for accelerating
implementation of the IEM2 and IEM3 and
Network Codes, it is certainly arguable that serious
consideration should be given to developing proposals
for formalised regional structures to support these
implementation processes.

cooperation mechanisms on renewables trading at
a regional level could avoid problems associated
with implementing a Europe-wide scheme while
still enabling a considerable degree of cost savings.
However this would require the relevant initiative to
have a clear mandate for decision-making as well
as sufficient resources to navigate the complexities
that combining national regulatory processes

It is therefore especially relevant to look at the Regional
Groups, established in the Energy Infrastructure
Regulations, which may provide a model for future
regional cooperation. Also ACER plays a critical
role in formalising the regional governance levels.
In several places the report proposes to expand the
competences of both these institutions:

Regional Groups:
Extending competences to facilitate cross-border
collaboration and identifying regional priorities,
including through validating capacity targets for the
‘core European network’ and developing regional
renewable deployment and flexibility resource
assessments. To achieve this, more permanent

inevitably present.

ACER:
ACER should incentivise System Operators
to ensure that system-balancing solutions are
optimized regionally rather than on a country-bycountry basis, based on the physical constraints of
the power network. This is essential to facilitate
cross border resource sharing and minimise the
overall cost of delivering reliability. To achieve this,
ACER should develop a methodology to enable
System Operation costs to be recovered on a
balancing area basis as appropriate, and member
states should establish arrangements to enable

45
appears to create a potential legal basis for embedding ‘bottom up’ proposals for further regional governance arrangements within the EU framework
where a coalition of (at least nine) willing Member States exists. However, while Article 20 also creates a framework for the adoption of binding acts for
participating Member States, thus further mitigating some of the weaknesses associated with purely informal regional arrangements, the Council’s powers
to sanction enhanced co-operation under Article 20 are explicitly described as being those of ‘last resort’. Article 20(2) provides these powers can only
be used as a legal basis for enhanced cooperation where it has been established that the objectives of such cooperation cannot be attained ‘within a
reasonable period by the Union as a whole’.
46 First and foremost, it creates a framework for delegating the power to adopt binding measures agreed within these groups. Although decision making
powers rest exclusively with the Commission and Member States, and the Commission’s delegated powers to permit the inclusion of agreements reached
in the regional groups in the Annex to the Regulation and thus acquire binding status is time limited (for 5 years) and subject to unilateral revocation by the
Council or Parliament, these arrangements nevertheless create a valuable model for exploring how regional governance arrangements could be created
in the legally complex context of powers shared between the EU and Member States. Equally, the conferral of new powers to the Commission to designate
(in agreement with Member States concerned) ‘a European coordinator’ for a period of up to 3 years to provide more dedicated monitoring, supervision
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a move towards regionally integrated balancing
authorities, along with appropriate coordination of
regulatory activity.
Importantly, a corollary of expanded responsibilities
to regional governance approaches is an increased
need for greater transparency and accountability.
The two approaches considered in this chapter
(strengthening EU-level governance structures and
formalising regional governance structures) appear to
be both feasible and important steps toward a more
effective integration and decarbonisation framework
for the power sector. As such they are deserving of
further analysis and consideration as a matter of
urgency.
+++
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