Ref. Ares(2017)1218323 - 08/03/2017

Review of future electricity market options
Authors: Ruben Verhaegen (3E) and Carlos Dierckxsens (3E)
Co-Authors: Fabian Pause (Stiftung Umweltenergierecht), Stefanie Wizinger
(Stiftung Umweltenergierecht), Georg Lettner (TUW-EEG) and Andreas
Fleischhacker (TUW-EEG)

March, 2017
www.bestres.eu
This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N° 691689.

Review of future electricity market options

2

Acknowledgement
This report has been produced within the BestRES project “Best practices and
implementation of innovative business models for Renewable Energy
aggregators”.
The logos of the partners cooperating in this project are shown below and
information about them is available in this report and at the website:
www.bestres.eu
This report has been written by Ruben Verhaegen (3E) and Carlos Dierckxsens
(3E). The authors thankfully acknowledge the valuable contributions from all
project partners, especially from: Fabian Pause (Stiftung Umweltenergierecht),
Stefanie Wizinger (Stiftung Umweltenergierecht), Georg Lettner (TUW-EEG) and
Andreas Fleischhacker (TUW-EEG) to complete this report.

Disclaimer
This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No. 691689. The sole
responsibility for the content of this report lies with the authors. It does not
necessarily reflect the opinion of the European Union. Neither INEA nor the
European Commission are responsible for any use that may be made of the
information contained therein. While this publication has been prepared with
care, the authors and their employers provide no warranty with regards to the
content and shall not be liable for any direct, incidental or consequential
damages that may result from the use of the information or the data contained
therein. Reproduction is authorized providing the material is unabridged and the
source is acknowledged.

This project has received funding from the European Union’s Horizon
2020 research and innovation programme under grant agreement
N°691689.

Review of future electricity market options

Contacts
Project coordinator
Silvia Caneva, Ingrid Weiss & Pablo Alonso
WIP – Renewable Energies
Sylvensteinstrasse 2, Munich, Germany
Email: silvia.caneva@wip-munich.de
Email: Ingrid.weiss@wip-munich.de
Email: pablo.alonso@wip-munich.de
Author(s)
Ruben Verhaegen (3E) and Carlos Dierckxsens (3E)
Address:
Kalkkaai 6 Quai à la Chaux
1000 Brussels, Belgium
Email: info@3E.eu

This project has received funding from the European Union’s Horizon
2020 research and innovation programme under grant agreement
N°691689.

3

Review of future electricity market options

4

Table of Contents
Table of Contents ................................................. 4
List of Figures ...................................................... 6
List of Tables....................................................... 7
Abbreviations ...................................................... 8
Executive Summary .............................................. 10
Key observations..................................................................... 11
Policy recommendations ........................................................... 13

1. Introduction .................................................... 14
1.1 The BestRES project ........................................................... 15
1.2 Structure of the document ................................................... 20

2. Methodology ................................................... 21
3. Key power market design elements for aggregation .... 22
3.1 Opening of markets ............................................................ 25
3.1.1 Wholesale electricity markets ............................................. 26
3.1.2 Reserve power markets and balancing .................................. 26
3.1.3 Capacity markets ........................................................... 27
3.2 Cost reflective network tariffs ............................................... 28
3.3 Optimised self-consumption .................................................. 29
3.4 Relationships between market actors in the field of aggregation .... 29
3.5 More European flexibility ..................................................... 30
3.5.1 Merging support schemes ................................................... 31
3.5.2 Merging balancing areas and reserve power markets .................. 31
3.5.3 Regional Operational Centres .............................................. 32
3.6 Rules to deal with congestion management and micro grids........... 33
3.7 Set carbon emission reduction/renewable energy targets for 2030.. 35

4. The evolution of different market design elements in the
countries covered by the consortium ......................... 36
4.1 Market opening in the countries covered by the consortium .......... 37
4.1.1 Wholesale electricity markets ............................................. 38
4.1.2 Reserve power markets and balancing ................................... 43
4.1.3 Capacity market ............................................................. 46
4.2 Network tariffs in the countries covered by the consortium .......... 47
4.3 The state of self-consumption in the countries covered by the
consortium ............................................................................ 49

This project has received funding from the European Union’s Horizon
2020 research and innovation programme under grant agreement
N°691689.

Review of future electricity market options

5

4.4 Relationships between market actors in the countries covered by the
consortium ............................................................................ 51
4.4.1 Relationships between aggregator and BRP/supplier .................. 51
4.4.2 Relationships between aggregator and providers of flexibility ....... 53
4.5 Europeanisation in the countries covered by the consortium ......... 53
4.5.1 Convergence of support schemes in the countries covered by the
consortium ........................................................................... 54
4.5.2 Merging balancing areas and reserve power markets in the countries
that are covered by the consortium ............................................. 56
4.6 Congestion management and micro grids in the countries covered by
the consortium ....................................................................... 57
4.6.1 Congestion management.................................................... 57
4.6.2 Micro grids .................................................................... 58
4.7 Carbon emission reduction/renewable energy targets for 2030 in the
countries covered by the consortium ........................................... 60

5. Key observations and recommendations .................. 62
5.1 Key observations................................................................ 62
5.1.1 Markets that are opening up for aggregators ............................ 65
5.1.2 An unclear framework for relationships between aggregators and other
market actors ....................................................................... 65
5.1.3 More focus on capacity and flexibility in tariff design ................. 65
5.1.4 A lack of long-term national targets for RE .............................. 65
5.1.5 Evolving support mechanisms to improve RE market integration and to
respond to EC design needs ....................................................... 65
5.2 Recommendations .............................................................. 66
5.2.1 Progress on the opening of various markets for aggregated loads in
different markets ................................................................... 66
5.2.2 Only apply standardized frameworks when a bilateral agreement
cannot be reached .................................................................. 66
5.2.3 Progress on the merging of balancing areas ............................. 66
5.2.4 Further investigate the opportunities related to flexible tariffs ..... 66
5.2.5 Set ambitious national targets for RE in 2030 ........................... 67
5.2.6 Transform support mechanisms and deal with negative prices ....... 67

Annexes ............................................................ 68
Annex 1: Questionnaire with respect to power market design aspects for
Renewable Energy Aggregators ................................................... 68

Technical References ............................................ 71

This project has received funding from the European Union’s Horizon
2020 research and innovation programme under grant agreement
N°691689.

Review of future electricity market options

6

List of Figures
Figure 1: Countries covered by the consortium of the BestRES project ......... 10
Figure 2: Opening of markets and setting of 2030 carbon/RE targets in the
countries covered by the consortium ............................................ 12
Figure 3: Recommendations for facilitating market entry aggregators .......... 13
Figure 4: Benefits from and barriers for aggregation ............................... 23
Figure 5: Key power market design aspects for aggregation ...................... 24
Figure 6: EU countries with household and/or industrial ToU Capacity and/or
Energy Distribution Network Tariffs.............................................. 28
Figure 7: Imbalance settlement period across the European Union ............. 32
Figure 8: Wind penetration and curtailment levels in different countries in the
European Union and China......................................................... 34
Figure 9: Countries covered by the consortium...................................... 36
Figure 10: Importance of power market design aspects for each of the
aggregators (1= least important, 7= most important) ......................... 37
Figure 11: Bidding zones and generation capacity in Italy (2014, source GME) . 39
Figure 12: Yearly average prices on the day ahead market in the Italian market
zones.................................................................................. 39
Figure 13: Intraday market price evolution in different countries over the period
2010-2014 ............................................................................ 40
Figure 14: Evolution spot market prices Belgium after the announced outages of
nuclear power plants in France ................................................... 41
Figure 15: Evolution spot market prices France after the announced outages of
nuclear power plants in France ................................................... 41
Figure 16: Capacity remuneration as a part of the feed-in premium (market
premium model) in France ........................................................ 47

This project has received funding from the European Union’s Horizon
2020 research and innovation programme under grant agreement
N°691689.

Review of future electricity market options

7

List of Tables
Table 1: Key power market design aspects........................................... 11
Table 2: Key power market design aspects for aggregators within the consortium
........................................................................................ 11
Table 3: Opening of wholesale electricity markets (intraday) in the countries
covered by the consortium ........................................................ 38
Table 4: Negative prices on wholesale electricity markets (day-ahead) in the
countries covered by the consortium ............................................ 42
Table 5: Opening up of reserve power markets in the countries covered by the
consortium ........................................................................... 43
Table 6: Organisation of imbalance settlement in the countries covered by the
consortium ........................................................................... 45
Table 7: Design of network tariffs for households/larger clients in the countries
covered by the consortium ....................................................... 48
Table 8: Self-consumption of commercial/industrial customers with a focus on
PV in the countries covered by the consortium ............................... 50
Table 9: Relationships between aggregators and BRP/suppliers in the countries
covered by the consortium ........................................................ 52
Table 10: Evolution of support schemes in the countries covered by the
consortium ........................................................................... 55
Table 11: 2030 emission reduction targets in the countries covered by the
consortium ........................................................................... 60
Table 12: Market design elements relevant for aggregation in the countries
covered by the consortium ........................................................ 62

This project has received funding from the European Union’s Horizon
2020 research and innovation programme under grant agreement
N°691689.

Review of future electricity market options

8

Abbreviations
ACER

Agency for the Cooperation of Energy Regulators

BM

Business Model

BRP

Balancing Responsibility Provider

CAPEX

Capital Expenditures

CfD

Contracts for Difference

CHP

Combined Heat and Power

CM

Capacity Mechanisms

CWE

Central Western Europe

DR

Demand Response

DSO

Distribution System Operator

NC EB

Network Code on Electricity Balancing

EAC

Electricity Authority of Cyprus

EEAG

Environmental and Energy State Aid Guidelines

EPC

Engineering, Procurement, Construction

ESCO

Energy Service company

ENTSO-E

European Network of Transmission System Operators
for Electricity

EV

Electric Vehicles

FCR

Frequency Containment Reserve

FiP

Feed-in-Premium

FiT

Feed-in-Tariff

ICT

Information and Communication Technology

IEA PVPS

The International Energy Agency Photovoltaic Power
Systems Programme

IEM

Internal Electricity Market

LCA

Life Cycle Analysis

OPEX

Operational Expenditures

MIBEL

Iberian Electricity Market

NC EB

Network Code on Electricity Balancing

This project has received funding from the European Union’s Horizon
2020 research and innovation programme under grant agreement
N°691689.

Review of future electricity market options

PCR

Primary control reserve requirements

PCR

Price Coupling of Regions

PHS

Pumped Hydro Storage

PPA

Power Purchase Agreement

R1

Primary Reserve Market

R2

Secondary Reserve Market

R3

Tertiary Reserve Market

RE

Renewable Energy

RED

Renewable Energy Directive

RES

Renewable Energy Sources

ROC

Regional Operational Centres

SEDC

Smart Energy Demand Coalition

SLP

Synthetic Load Profiles

ToU

Time-of-Use

TSO

Transmission System Operator

VPP

Virtual Power Plant

VRE

Variable Renewable Energy

WP

Work Package

This project has received funding from the European Union’s Horizon
2020 research and innovation programme under grant agreement
N°691689.

9

Review of future electricity market options

10

Executive Summary
In a changing electricity market landscape, where the share of intermittent
renewable energy in the energy mix is increasing, system flexibility becomes
crucial. As part of the solution, the aggregation of renewable energy can
significantly accelerate the integration of intermittent electricity sources,
complement demand flexibility and decrease the reliance on renewable energy
support schemes. Aggregators of demand and/or generation are therefore
expected to have an increasingly important role to play in the future.
The BestRES project investigates the current barriers for aggregators and
suggests ways of improving the role of aggregators in future electricity market
designs. As a part of the project, key power market design elements for
facilitating the market entry of renewable energy aggregators have been
analysed by means of interviews with project partners in the countries covered
by the BestRES consortium: The United Kingdom (UK), Germany (DE), Belgium
(BE), France (FR), Austria (AT), Italy (IT), Portugal (PT), Spain (ES) and Cyprus
(CY) (Figure 1). To complement these interviews, an extensive literature study
was performed and results of the previous project activities were equally used
as input.

Figure 1: Countries covered by the consortium of the BestRES project
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Key observations
As a starting point of the analysis, key power market design aspects for
facilitating market entry of aggregators in general have been identified (Table
1).
Table 1: Key power market design aspects
Power market design aspect

Relevance for aggregation

1. Opening of markets

*Market actors are the users of flexibility (flex)

2. Cost reflective network tariffs

*Offering flex can be incentivised through flexible
capacity/energy tariffs

3. Optimised self-consumption

*More self-consumption can provide more
sources of flex whereas less system flex is
sometimes needed (because the own production
is optimised)

4. Relationships between market actors

*Clear relationships between market actors can
help to exploit the full flex potential

5. More European flexibility

*Can speed up market entry aggregators

6. Rules for micro grids and congestion
management

*Solutions when flex system is not available or
very expensive

7. 2030 targets for carbon emission
reductions/renewable energy

* Can speed up market entry aggregators because
higher targets increase the need for flex

For the aggregators within the consortium, opening of markets and setting
carbon emission reductions/RE targets for 2030 have the highest impact. Each
of the aggregators, with the exception of Good Energy in the UK, indicates one
or both of those aspects to be most crucial as Table 2 highlights.
Table 2: Key power market design aspects for aggregators within the consortium

With respect to market opening, we looked into wholesale electricity spot
markets, reserve power markets and the imbalance settlement. Our analysis
illustrates that UK, DE, BE and AT are more advanced compared to the other
countries covered by the consortium (Figure 2).
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Figure 2: Opening of markets and setting of 2030 carbon/RE targets in the countries
covered by the consortium

The design of the support mechanism for RE will be crucial since it highly impacts
investments in RE and encourages market participation of aggregators. We found
that, at the beginning of 2017, UK, DE and FR have support mechanisms that
encourage market integration whereas BE, IT and ES only partly encourage it.
AT and CY do not encourage market integration of RE through support
mechanisms. In PT, no scheme is in place for new projects.
Our study equally reveals that optimising self-consumption (3th most important),
the relationship between market actors (4th most important) and cost reflective
network tariffs (5th most important) have an impact worth mentioning. Selfconsumption (with focus on larger consumers) is only actively encouraged in UK,
DE, IT, PT and CY. The framework for relationships between aggregators and
other market actors (suppliers/BRP’s and providers of flexibility) highly varies
between countries and standardization is unlikely to capture the exact revenue
model of the aggregator. Finally, with respect to network tariffs, we identified
that all countries have both capacity and energy tariffs and that flexible network
(and commodity) tariffs are expected to become more important.
The Europeanisation of flexibility and rules for micro grids and congestion
management has significantly less impact on the activities of aggregators.
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Policy recommendations
From our discussions with aggregators and through the literature study, several
measures were identified that may be used to further facilitate the market entry
of renewable energy aggregators. Those measures are summarized in Figure 3.

Figure 3: Recommendations for facilitating market entry aggregators

Progress on the (further) opening of markets and lowering imbalance costs is
especially required in FR, IT, PT, ES and CY by merging bidding zones, increasing
trading intervals, decreasing gate-closure times and bid sizes and changing
technical requirements. However, TSOs should always evaluate if it is really
necessary due to high costs.
There is also an urgent need to set national RE targets for 2030. In order to reach
such targets, existing support mechanisms should be transformed (especially in
PT, AT, CY, ES, BE) to improve market integration and deal with negative spot
prices.
Standardized frameworks for the relationship between market actors should
furthermore only be applied when bilateral agreements cannot be reached
because such frameworks could become extremely complex and costly. Finally,
flexible capacity and energy tariffs should be investigated in the short to medium
term with a focus on medium-sized electricity consumers.
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1. Introduction
In the past, European electricity markets were designed around centralized
fossil-fuel generation along national or regional borders. The electricity market
landscape is changing because a rising share of distributed generation increases
variability and price volatility in the system. This requires a more flexible system
with more flexible consumption and generation. As highlighted in the state aid
guidelines published in April 2014 by the European Commission, this implies that
renewable sources are better integrated in electricity markets and rely less on
subsidies as was the case in the past. Renewable energy aggregation can
significantly accelerate the integration of weather dependent electricity
sources, enhance demand flexibility and decrease the reliance on renewable
energy support schemes.
More aggregation and market integration can however not be achieved by single
individual, commercial or domestic consumers since they would only have a
limited impact. It is only through a coordinated steering of larger amounts,
numbers and types of consumers and producers in a market that the use of
flexible distributed generation and demand response in combination with storage
technologies can be effective. A lot of literature has been published with respect
to demand response management and more and more market players are active
in this field but management of distributed generation and storage including
electric vehicles is less developed. Apart from the inadequate market design in
several countries, an explanation for this is the requirement of new technological
solutions and ICT to directly control consumption and generation at lower costs.
For this reason, there is an important role for Renewable Energy Aggregators who
act on behalf of consumers and use technological solutions and ICT for
optimization. They are defined as legal entities that aggregate the load or
generation of various demand and/or generation/production units and aim at
optimizing energy supply and consumption technically and/or economically. In
other words, they are facilitators between the two sides of electricity markets –
demand and supply. On the one hand, they develop energy services downstream
for industrial, commercial or domestic customers who own generation and
storage units or can offer demand response. On the other hand, energy
aggregators are offering value to the market players upstream such as BRPs,
DSOs, TSOs and energy suppliers to optimize their portfolio and for balancing and
congestion management. Furthermore, wholesale electricity markets benefit
from aggregation if appropriate incentives are present. Energy aggregators also
offer value to specific customers such as ESCOs. In this case, the player
downstream and upstream can be the same entity.1

1

Guidelines on State aid for environmental protection and energy 2014-2020

Sauba G., Van der Burgt J., Varvarigos E., Makris P., Schoofs A., VIMSEN – Smart Tool for Energy Aggregators, Conference
Paper, 37th IEEE International Telecommunications & Energy Conference (INTELEC), October 2015

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N°691689.

Review of future electricity market options

15

1.1 The BestRES project
The main objective of the BestRES project is to investigate the current barriers
for aggregators and to improve the role of energy aggregators in future
electricity market designs. In the first stage from March till September 2016, the
consortium identified business models of aggregators across Europe. In the
second stage, we will develop improved business models that are replicable
within the EU investigating different market designs with a focus on
competitiveness and life-cycle assessment (LCA). These improved business
models will be implemented or virtually implemented with real data and
monitored in the following target countries: United Kingdom, Belgium, Germany,
France, Austria, Italy, Cyprus, Spain and Portugal.
The BestRES project will last three years. It started on 1 March 2016 and will end
on 28 February 2019.
The target group, the Renewable Energy Aggregators, has been directly involved
in the BestRES project as consortium partners:
•
•
•
•

Good Energy, renewable energies aggregator active in United Kingdom
Next Kraftwerke Belgium, renewable energies aggregator active in
Belgium
Oekostrom, renewable energies aggregator active in Austria
Next Kraftwerke Germany, renewable energies aggregator active in
Germany, France and Italy

NordREG Nordic Energy Regulators, Discussion on different arrangements for aggregation of demand response in the
Nordic market – February 2016, February 2016, Available at: http://www.nordicenergyregulators.org/wpcontent/uploads/2016/02/NordREG-Discussion-of-different-arrangements-for-aggregation-of-demand-response-in-theNordic-market.pdf
IndustRE project, Main variations of business models for Flexible Industrial Demand combined with Variable Renewable
Energy, Working Document, Deliverable 2.1, April 2015, Available at:
http://www.industre.eu/downloads/category/project-results
Quentin Lambert, Business Models for an Aggregator, Application to the situation on Gotland, KTH Royal Institute of
Technology, Available at: https://www.kth.se/social/upload/5093c048f276545fbd1c6378/KTH%20Energy%20AwardQL.pdf
The birth of a European Distributed EnErgy Partnership, The Main players of the DER aggregation field, EU-deep,
Available at: http://www.eudeep.com/index.php?id=653
Sauba G., Van der Burgt J., Varvarigos E., Makris P., Schoofs A., VIMSEN – Smart Tool for Energy Aggregators, Conference
Paper, 37th IEEE International Telecommunications & Energy Conference (INTELEC), October 2015
Eurelectric, Flexibility and aggregation, Requirements for their interaction in the market, January 2014, Available at:
http://www.eurelectric.org/media/115877/tf_bal-agr_report_final_je_as-2014-030-0026-01-e.pdf
European Commission-Seventh Framework Programme, DREAM electricity market design, WHITE PAPER, October 2014,
Available at: https://webhotel2.tut.fi/units/set/ide4l/DREAM2%20DREAM-market-design.pdf
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Energias de Portugal, renewable energies aggregator active in Spain and
Portugal

The BestRES activities to be implemented in Cyprus will be carried out by FOSS,
the research centre for sustainable energy of the University of Cyprus. This is
due to the fact that there are no aggregators in Cyprus at the time being (2016)
and no market entrants are expected until 2020.
The innovative business models to be worked out during the project will be based
on currently applied business models in Europe and adapted to the expected
future market design. They will be developed by research institutions and energy
expert partners such as the Energy Economic Group of the Technical University
of Vienna (TUW-EEG) and 3E. The consortium also includes a legal expert, SUER
(Stiftung Umweltenergierecht /Foundation for Environmental Energy Law), who
will provide a relevant contribution to the development of National and European
recommendations on the business models implementation.
The BestRES project is coordinated by WIP – Renewable Energies. The project
communication and dissemination will be carried out by WIP with the support of
Youris.
A short description of the BestRES project partners is provided in the following
paragraphs.

WIP – Renewable Energies (WIP)

WIP - Renewable Energies has been founded in 1968 in Munich, Germany, and has been active in
the renewable energy sector for over three decades, working with both industrial and public sector
clients at the international level. The company’s mission is to bridge the gap between research
and implementation of sustainable energy systems. WIP’s interdisciplinary team of professionals
provides consultancy services to improve the grid and market integration of renewable energies.
WIP offers project development, project management, technical supervision and realization of
projects, which involve the co-ordination of international consortia. WIP counts more than 300
projects accomplished. WIP organizes international events in the field of renewable energies.
Website: www.wip-munich.de

This project has received funding from the European Union’s Horizon
2020 research and innovation programme under grant agreement
N°691689.

Review of future electricity market options

17

3E

3E is an independent consultancy and software service company, delivering solutions for
performance optimisation of renewable energy and energy efficiency projects. We provide expert
services to support project developers, asset managers, operators, investors and policy-makers
and our key areas of expertise are solar, wind, sustainable buildings & sites and grids & markets.
Bridging the gap between R&D and the market, 3E combines in-house innovation and partnerships
with leading R&D centres. 3E’s international team operates from Brussels (HQ), Toulouse, Milan,
Istanbul, Beijing and Cape Town. The company has a project track-record of over 15 years in over
30 countries. Website: www.3e.eu

Technische Universitaet Wien (TUW-EEG)

The Energy Economics Group (EEG) is a department of the Institute of Energy Systems and Electric
Drives at TU Wien, Austria. The core fields of research of EEG are: (i) system integration strategies
of renewable and new energy technologies, (ii) energy modelling, scenario analysis and energy
policy strategies, (iii) energy market analysis in general (competition and regulation), (iv)
sustainable energy systems and technologies and (iv) environmental economics and climate change
policies. EEG has coordinated and carried out many international as well as national research
projects, international and national organizations and governments, public and private clients in
several fields of research.
www.eeg.tuwien.ac.at

Stiftung Umweltenergierecht (SUER)
The Foundation for Environmental Energy Law (Stiftung Umweltenergierecht – SUER) was created
on 1 March 2011 in Würzburg. The research staff of the foundation is concerned with national,
European and international matters of environmental energy law. They analyze the legal
structures, which aim to make possible the necessary process of social transformation leading
towards a sustainable use of energy. Central field of research is the European and German Law of
renewable energy and energy efficiency. The different legal instruments aiming towards the
substitution of fossil fuels and the rise of energy efficiency are analyzed systematically with regard
to their interdependencies. Interdisciplinary questions, e.g. technical and economical questions,
are of particular importance. Website: http://stiftung-umweltenergierecht.de/

Good Energy

Good Energy is a fast-growing, 100% renewable electricity supplier, offering value for money and
award-winning customer service. Good Energy is proud to have been the first dedicated 100%
renewable electricity supplier in the UK, with over 68,000 electricity customers – a mix of
residential and commercial supplies – 38,000 gas customers and supports over 112,600 homes,
business and communities generating their own renewable energy. We source our supply from a
large and growing network of over 1,000 independent generators across the country, in addition
to operating our own wind farms and solar farms. Website: www.goodenergy.co.uk

This project has received funding from the European Union’s Horizon
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Next Kraftwerke Belgium (NKW BE)

Next Kraftwerke Belgium pools distributed renewable generation and flexible demand in a virtual
power plant (VPP). We trade and deliver the aggregated power on the most relevant markets and,
most importantly, we make the virtual power plant’s flexibility available to the grid operator to
support the management of the Belgian power system. Next Kraftwerke Belgium is a joint venture
with Next Kraftwerke GmbH in Germany.
Website: www.Next-Kraftwerke.be

Next Kraftwerke Germany (NKW DE)

Next Kraftwerke Germany is the operator of a large-scale Virtual Power Plant (VPP) and a certified
power trader on various European energy exchanges (EPEX). The concept of a Virtual Power Plant
is based on the idea to link and bundle medium- and small-scale power producing and power
consuming units. The objective is to smartly distribute supply and demand and to profitably trade
the generated and consumed power. Next Kraftwerke's VPP now bundles around 3,000 mediumand small-scale power-producing and power-consuming units. Among other energy sources, it
includes biogas, wind, and solar power generators. Next Kraftwerke also operates in Belgium,
France and Austria.
Website: https://www.next-kraftwerke.com/

Oekostrom
Oekostrom AG is a holding company owned by about 1.900 stockholders. It was founded in 1999
aiming at building a sustainable energy industry, supplying customers with clean energy and
supporting the development of renewable energy sources in Austria. All products and services of
oekostrom AG represent an active contribution to climate and environmental protection and
increase independence from fossil and nuclear energy sources. Oekostrom AG engages in the fields
of power production, trading, sales and energy services and currently supplies 100 % renewable
energy from Austria to more than 52.000 customers in all parts of the country. Website:
http://oekostrom.at/

Research Center for Sustainable Energy of the University of Cyprus (FOSS)

The Research Centre for Sustainable Energy of the University of Cyprus (FOSS) was created in order
to play a key role in research and technological development activities in the field of sustainable
energy within Cyprus and at international level with the aim of contributing to the achievement
of the relevant energy and environment objectives set out by Europe. FOSS is heavily involved in
all spheres of sustainable energy spreading from sources of energy, smoothly merging RES in the

This project has received funding from the European Union’s Horizon
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integrated solutions of the grid, development of enabling technologies such as storage and ICT
that will facilitate the seamless merging of sustainable technologies in the energy system of
tomorrow, the complete transformation of energy use by the effective introduction of sustainable
alternatives in meeting the needs for mobility, heating and cooling and exploring ways of achieving
even higher levels of efficiency in all areas of the economy.
Website: http://www.foss.ucy.ac.cy

Centre for New Energy Technology (EDP-CNET)

EDP Group is an integrated energy player, with strong presence in Europe, US and Brazil and the
third player in the world in terms of wind installed capacity. EDP is an innovative European Utility
with an important presence across all the energy value chain, in Generation, Distribution, Energy
Trading and Retail of electricity and gas. EDP owns HC Energia, the 4th Energy Utility in Spain and
Energias do Brasil. EDP Centre for New Energy Technologies (EDP CNET) is a subsidiary of the EDP
Group with the mission to create value through collaborative R&D in the energy sector, with a
strong focus in demonstration projects. Currently, EDP has no activity as an aggregator, but, as
the electricity sector evolves, EDP may consider aggregation either on the generation or supplier
side through different companies within EDP Group. In the scope of this project EDP has chosen
to focus on the supplying activity, therefore the information provided in this report is focused on
the retailer side.
Websites: https://rd-new.com and http://www.edp.pt/en/Pages/homepage.aspx

Youris.com (Youris)

youris.com GEIE is an independent non-profit media agency promoting the leading-edge European
innovation via TV media and the web. youris.com designs and implements media communication
strategies for large research organizations and EU-funded projects and is able to establish
permanent links between the research communities and the media. youris.com media products
cover a wide spectrum of research areas including ICT, Environment, Energy, Health, Transport,
Nanotechnologies, Food, Society, Gender and many others and are designed for large-scale
distribution world-wide. Youris.com is a European Economic Interest Group (EEIG) based in
Brussels with branch offices in Italy, Germany and France.
Website: http://www.youris.com
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1.2 Structure of the document
The objective of this report is to review and develop power market designs to
improve the future role of renewable energy aggregators.
The document is structured as follows:
•
•
•

•

•

Section 1 introduces the project
Section 2 briefly outlines the project methodology
In Section 3, we establish key power market design elements for
facilitating market entry of aggregators based on the identified benefits
and barriers from WP2 “Technical, market, environmental and social
benefits of aggregation BMs within the consortium”, existing literature
and interviews with project partners. The “Clean Energy for All
Europeans”-Package published by the European Commission in November
2016 (further “Clean Energy for All Europeans”-Package”) contains
important information for this part of the analysis.
In Section 4, we look into the same power market design aspects in the
countries covered by the consortium. The analysis is based on in-depth
interviews with each of the aggregators participating in the BestRES
project in combination with a literature study.
Section 5 concludes and recommends potential power market design
improvements for speeding up the development of aggregators in the
countries covered by the consortium.
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2. Methodology
5 aggregators in 9 countries in different regions in Europe are included in the
BestRES project:
1. Western Europe: Germany (Next Kraftwerke DE), France (Next
Kraftwerke DE), Belgium (Next Kraftwerke BE) and Austria (Oekostrom)
2. Southern Europe: Spain (EDP) and Portugal (EDP), Italy (Next Kraftwerke
DE) and Cyprus (FOSS)
3. British Isles: the United Kingdom (Good Energy)
In order to better understand relevant power market design evolutions, 3E
carried out a desk research to develop a comprehensive questionnaire (annex 1).
The questionnaire was revised by all consortium partners. In a next step, surveys
were carried out with the aggregator consortium partners. The results of the
surveys and the desk research were analysed by 3E and are discussed in the
following sections. This allows to identify potential market design improvements
that can facilitate market entries of Renewable Energy Aggregators in the
different countries.

This project has received funding from the European Union’s Horizon
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3. Key power market design elements for
aggregation
The objective of this part of the report is to identify power market design
elements that are key for facilitating market entries of Renewable Energy
Aggregators and tap the full potential of flexibility. The results of D2.2
“Technical, market, environmental and social benefits of aggregation BMs within
the consortium” and D2.3 “Technical, regulatory and legal barriers for optimal
deployment and operations for current BMs” of the BestRES project are used as
a starting point for this analysis as Figure 4 illustrates

This project has received funding from the European Union’s Horizon
2020 research and innovation programme under grant agreement
N°691689.

Figure 4: Benefits from and barriers for aggregation

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement
N° 691689.

This analysis in combination with feedback from the aggregators and recent
publications allowed the consortium to identify 7 key power market design
aspects that are important for facilitating the entry of aggregators as displayed
in Figure 5. The ”Clean Energy for All Europeans”-Package2 is at the center of
this analysis: The European Commission presented a package of proposals for
measures to keep the European Union competitive as the clean energy transition
is changing global energy markets. The legislative proposals cover energy
efficiency, renewable energy, the design of the electricity market, security of
electricity supply and governance rules for the Energy Union. 3 The proposals
need to be addressed as a priority by the European Parliament and Council. These
legislative measures will, once adopted, have some influence on the future role
of the aggregator in the energy market.

Figure 5: Key power market design aspects for aggregation

In order to valorise all flexibility that is available in the system, aggregators
should have access to the different markets (1). The tariff structure should also
incentivise them to offer flexibility (2) whereas relationships between
aggregators and others market actors could by supported by a framework to tap
2

The
full
package
with
the
legislative
proposals
is
available
at:
http://ec.europa.eu/energy/en/news/commission-proposes-new-rules-consumer-centredclean-energy-transition.
3
http://ec.europa.eu/energy/en/news/commission-proposes-new-rules-consumer-centredclean-energy-transition
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the full flexibility potential (4). Besides, more self-consumption can provide
aggregators with more sources of flexibility (because prosumers invest in
renewable energy/generation capacity), whereas, by optimising selfconsumption (optimisation by installing what is needed based on consumption
profile), prosumers might need less flexibility from the system (3). Micro grids
can also reduce this need whereas congestion management is an alternative
solution if system flexibility is not available (6). Finally, a Europeanisation of
flexibility (5) and ambitious carbon emission reductions/renewable energy
targets (7) can significantly speed up market entry of aggregators.

3.1 Opening of markets
As summarized and highlighted in recent literature for setting up fair competition
and open markets4, it is crucial that prices on different markets are marketbased and that there is an equal treatment of generation, demand response,
storage and aggregated volumes.5 However, we illustrated in D2.1 of the BestRES
project that, in 2016, a lot of markets are still closed for aggregators. In order
to illustrate one form of aggregation – Demand Response (DR) -, recent literature
from Energy Pool, a company specialised in energy management and demand
response, underlines that only five European countries (United Kingdom, France,
Belgium, Finland and Ireland) have commercially mature DR markets. SEDC
(Smart Energy Demand Coalition) states that there is a positive dynamic towards
opening balancing markets in EU member states such as Austria.6 According to
Energy Pool, two of the key success factors for such market opening are an
enlarged participation by updating technical/measurement/verification
requirements and allowing for participation of aggregated portfolios.7 Also, the
Commission proposes in its draft Regulation on the internal electricity market
(COM (2016) 861 final) as one of the common principles regarding the operation
of electricity markets in the European Union: market participation of consumers
and small businesses shall be enabled by aggregation of generation from multiple
generation facilities or load from multiple demand facilities to provide joint
4

COWI Belgium/E3Mlab/Energyville/THEMA Consulting Group, Electricity Market Functioning:
Current Distortions, and How to Model Their Removal, Final report, June 2016, p.15.
5
Bird&Bird&electricity market design, The winter package at a glance, December 2016,
Available at: http://www.twobirds.com/~/media/pdfs/newsletters/2016/electricity-marketdesign-infographic-2016.pdf?la=en
ENTSOE, Market design for demand side response, November 2015, Available at
https://www.entsoe.eu/Documents/Publications/Position%20papers%20and%20reports/entsoe_
pp_dsr_web.pdf
6
Mapping Demand Response in Europe Today 2015, September 2015, Available at:
http://www.smartenergydemand.eu/wp-content/uploads/2015/09/Mapping-DemandResponse-in-Europe-Today-2015.pdf
7
Anne-Soizic Ranchere, Energy Pool, Demand Response Market Opening, The Role of
Aggregators, Paris, 3 July 2014, Available at:
https://www.iea.org/media/workshops/2014/esapworkshopii/Anne_Soizic_Ranch%C3%A8re.pdf
Mapping Demand Response in Europe Today 2015, September 2015, Available at:
http://www.smartenergydemand.eu/wp-content/uploads/2015/09/Mapping-DemandResponse-in-Europe-Today-2015.pdf
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offers on the electricity market and be jointly operated in the electricity system
[…] (Art. 3 (1) lit. d). We look into market opening on all following markets:
wholesale markets, reserve power markets and related balancing and capacity
markets.
3.1.1 Wholesale electricity markets
The consortium focuses on short term electricity markets because those markets
and their interplay are key for allowing flexibility, including DR. 8 According to
Art. 6 and 7 of the draft Regulation on the internal electricity market 9, intraday
and day-ahead markets should allow market participants to trade energy as close
to real time as possible, thus having harmonised gate closure times and reliable
price signals which reflect market fundamentals. Accurate short-term market
price formation is needed to reveal the value of flexibility and intraday and dayahead markets should have consistent products and market times and acceptable
volume thresholds. As stated in Art. 7 (3) of the draft Regulation on the internal
electricity market, market operators shall provide products for trading in the
markets which are sufficiently small in size, with minimum bid sizes of 1 MW or
less, to allow for the effective participation of demand-side response, energy
storage and small-scale renewables. Finally, an opinion in the literature
highlights that price caps are not desirable and, if a price floor is set, this floor
should be less than minus 2000 euro/MWh. Also, if such price floor is reached,
the value should be lowered the next day.10
Negative prices on both intraday and day-ahead markets are also a crucial topic.
Under No. 124 lit. c) of the Commission´s Guidelines on State aid for
environmental protection and energy 2014-2020 (EEAG 11 ), renewable energy
generators should have no incentive to generate electricity at times of negative
prices. Revenue support should therefore be suspended, at least after a certain
frequence of such moments.12
3.1.2 Reserve power markets and balancing
We showed in D2.1 of the BestRES project that a lot of reserve power markets
are not accessible for aggregated loads/generation in the countries covered by
the consortium. In many cases, this is partly due to requirements such as
8

See COWI Belgium/E3Mlab/EnergyVille/THEMA Consulting Group, Electricity Market
Functioning: Current Distortions, and How to Model Their Removal, Final report, June 2016, p.97,
for the expected results when removing certain access distortions for Demand Response (DR).
9
in the following: IEM-Regulation
10
The winter package at a glance, Bird&Bird&electricity market design, December 2016,
Available at: http://www.twobirds.com/~/media/pdfs/newsletters/2016/electricity-marketdesign-infographic-2016.pdf?la=en
ENTSOE, Market design for demand side response, November 2015, Available at
https://www.entsoe.eu/Documents/Publications/Position%20papers%20and%20reports/entsoe_
pp_dsr_web.pdf
11
2014/C 200/01
12
See e.g. the State aid decision of the Commission regarding the six-hours-rule of the German
EEG 2017, COM C(2016), 8789 final, 20.12.2016, Nr. 196.
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minimum bid sizes, symmetric bids or due to restricted participation of pooled
assets. According to the “Clean Energy for All Europeans”-Package, reserve
power markets for capacity should be separate from reserve power markets for
energy. With respect to reserve power markets for energy, the same literature
highlights that energy should be procured at marginal price and bids should be
as close to real time as possible. With respect to the imbalance settlement, Art.
7 (4) draft IEM-Regulation (COM (2016) 861 final) accentuates that a 15-minute
imbalance settlement period should be introduced in all market regions by 2025.
3.1.3 Capacity markets
The “Clean Energy for All Europeans”-Package mentions in Art. 23 (4) of the draft
IEM-Regulation that capacity remunerations should be open for all types of
resources and subject to an emission limit of 550g CO2/kWh immediately for new
generation and after five years for existing plants. One could argue that capacity
mechanisms (CMs) are not required in many cases and that emission limits are
not ambitious enough at all.13 According to EDP, remuneration on CMs should be
neutral from a technologic and emission point of view. In this view, Art. 19 (2)
of the draft IEM-Regulation indicates that capacity remuneration should be
market-based, and non-discriminatory. Additionally, a European resource
adequacy assessment shall cover the overall adequacy of the electricity system
to supply current and projected demands for electricity for a ten-year period, in
a yearly resolution, approved by ACER. Finally, CMs should be open for crossborder participation to make it more European, regulated in Art. 20 of the draft
IEM-Regulation. Before introducing any CM, Art. 23 in conjunction with Art. 18
(3) of the draft IEM-Regulation determines that one should remove regulatory
distortions, enable scarcity pricing, develop interconnection, storage and DR and
consult directly interconnected Member States.14

13

Euractiv, Leaked EU energy package subsidises fossil fuels, undermines renewables,
November 2016, Available at: http://www.euractiv.com/section/energy/news/leaked-euenergy-package-subsidises-fossil-fuels-undermines-renewables/
14
The winter package at a glance, Bird&Bird&electricity market design, December 2016,
Available at: http://www.twobirds.com/~/media/pdfs/newsletters/2016/electricity-marketdesign-infographic-2016.pdf?la=en
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3.2 Cost reflective network tariffs
A EURELECTRIC position paper from March 2016 underlines that network
operators are key in enabling a successful energy transition because they have
to provide a high-quality service taking into account the future evolution towards
smart grids. Therefore, recovery of network costs is crucial for DSOs and
significant power variations should be neutralised economically and financially.
In this context, the split up between capacity (€/kW) and volume (€/kWh) is very
important.15
Art. 16 (1) of the draft IEM-Regulation intends that use and connection charges
for electricity should be transparent and non-discriminatory, not applied to
cross-border trade, locational and subject of a recommendation on European
convergence by 2019. The “Clean Energy for All Europeans”-Package proposes in
Art. 16 (2), (9) of the draft IEM-Regulation several recommendations for defining
tariff structures. These cover, inter alia, that tariffs shall grant appropriate
incentives to transmission and distribution system operators, over both the short
and long term. Additionally, the tariffs shall be time differentiated network
tariffs which recover the costs.
A paper by the Smart Grid Task Force published in September 2015 also
underlines that EU Member states should work towards innovative grid tariff
structures that incentivise customers to deliver flexibility to the power system.16
For this reason, these tariffs are equally an important topic for aggregators. ToU
(Time of Use) tariffs could for example be used for the capacity component by
setting different capacity network tariffs for predefined time schedules. Figure
6 displays the use of such Time of Use tariffs for both capacity and energy across
the European Union.
Source: EURELECTRIC, 2016

Figure 6: EU countries with household and/or industrial ToU Capacity and/or Energy
Distribution Network Tariffs

15

EURELECTRIC, Network Tariffs, A EURELECTRIC position paper, March 2016, Available at:
http://www.eurelectric.org/media/268408/network_tariffs__position_paper_final_as-2016030-0149-01-e.pdf
16
Smart Grid Task Force, Annex to EG3 Report, Regulatory Recommendations for the
Deployment of Flexibility, Refinement of Recommendations, September 2015, Available at:
https://ec.europa.eu/energy/sites/ener/files/documents/EG3%20Refined%20Recommendation
s_FINAL_clean.pdf
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3.3 Optimised self-consumption
Mechanisms promoting self-consumption are based on the idea that on site
generation can align well with consumption patterns while allowing for lower
system energy costs. In this context, prosumers are defined as “electricity
consumers producing electricity to support their own consumption (and possibly
for injection into the grid)”. The ‘renewable self-consumption’ is defined in Art.
2 lit. (z) of the draft IEM-Regulation as the generation and consumption, and,
where applicable, storage, of renewable electricity by renewable selfconsumers. The main objective of this local use is reducing the purchase of
electricity from other producers and avoiding wholesale electricity market prices
and fees and/or taxes. 17 By optimising self-consumption (optimisation by
installing what is needed based on consumption profile), such prosumers might
need less flexibility from the main grid. To encourage self-consumption, the
Commission intends to create a level playing field for the self-consumer.
In this context, the “Clean Energy for All Europeans”-Package mentions several
important elements in Art. 21 of the draft Renewable Energy-Directive (RED) for
the period 2021 - 2030 (COM (2016) 767 final)18 and Art. 15 of the draft Internal
Electricity Market-Directive (COM (2016) 864 final) 19 . A first topic is that EU
Member States should ensure that renewable self-consumers, individually or
through aggregators, are allowed to carry out renewable self-consumption and
sell their excess production of renewable electricity for a value reflecting the
market value without being subject to disproportionate procedures and charges
that are not cost-reflective. When they do so, they should not be considered as
energy suppliers (if injected volumes are less than 10 MWh for households and
500 MWh for legal persons) and keep their rights as consumers. A second element
is that renewable self-consumers living in the same multi-apartment block, or
located in the same commercial, or shared services, site or closed distribution
system, are allowed to jointly engage in renewable self-consumption as if they
were an individual renewable self-consumer.

3.4 Relationships between market actors in the field of
aggregation
A recent ENTSOE document published in November 2015 highlights that barriers
related to the relationship between aggregators independent from supplier’s BRP
and suppliers need to be removed to unlock DR as one form of aggregation. An
example of such current barrier could be that the independent aggregator needs
explicit permission from the BRP/supplier to access flexibility. An aggregator can
then only fully valorise flexibility on all possible markets if he is also BRP/supplier
for the relevant grid access points. This is because only the BRP can sell reserve
17

IEA PVPS (Photovoltaic Power Systems programme), Review and analysis of PV selfconsumption policies, 2016
18
In the following: RED
19
In the following: IEM-Directive
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power (with few exceptions in some countries) to the grid operator and only the
BRP can put the flexibility on the spot markets. For this reason, some consider
the flexibility to be locked by the supplier’s contract. As already briefly
described in WP2 of the BestRES project (“Technical, market, environmental and
social benefits of aggregation BMs within the consortium”), an integrated
approach of flexibility/DSR and supply is an easy way for integrating flexibility
and avoids complex relationships between different market actors. However,
since such market design does not allow the participation of independent
aggregators, this incurs a high risk that the full flexibility potential present in
the market is not unlocked.20
In this context, the “Clean Energy for All Europeans”-Package” indicates in Art.
13 of the draft IEM-Directive that the following rules should apply for contracts
with an aggregator:
1. The consent of the supplier of the provider of aggregation services
(described in D2.1 of the BestRES project) is not required
2. The provider of aggregation services shall be allowed to terminate
the contract with an aggregator within 3 weeks
3. If a provider of aggregation services terminates a fixed term contract
with an aggregator before its maturity, he shall not be charged any
termination fee that exceeds the direct economic loss to the
aggregator, including the cost of any bundled investments or services
already provided to the final customer as part of the contract
4. Providers of aggregation services shall receive all relevant data at
least once per year
5. Rights shall be granted to providers of aggregation services in a nondiscriminatory manner with respect to cost, effort or time.

3.5 More European flexibility
Across Europe, the regulatory framework for aggregation is not streamlined
which hampers the development of aggregators. This is confirmed by SEDC
documents from 2015 underlining that the regulatory framework for DR, one
possible activity of aggregators, is highly fragmented in Europe. The reason
behind this is mainly that markets for aggregation are in very different
development phases.21 Making this regulation more European could accelerate
the development of flexibility markets and significantly facilitate the market
entry of aggregators on new markets. For instance, harmonized IT-Security
guidelines, prequalification processes for balancing services, increasing

20

ENTSOE, Market Design for Demand Side Response, Policy Paper, November 2015, Available
at:https://www.entsoe.eu/Documents/Publications/Position%20papers%20and%20reports/entso
e_pp_dsr_web.pdf
21
Mapping Demand Response in Europe Today 2015, September 2015, Available at:
http://www.smartenergydemand.eu/wp-content/uploads/2015/09/Mapping-DemandResponse-in-Europe-Today-2015.pdf
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interconnection capacity, merging support schemes and merging balancing areas
are important topics.
3.5.1 Merging support schemes
According to the Commission´s Guidelines on State aid for environmental
protection and energy 2014-2020 (EEAG), national RES support schemes, which
are qualified as State aid, have to comply with the following rules. The aid for
RES has to be granted as a premium in addition to the market price whereby the
generators sell its electricity directly in the market. Moreover, all beneficiaries
of a premium should be subject to standard balancing responsibilities unless
liquid intraday markets don’t exist. As a supplement, measures should be put in
place to ensure that generators have no incentive to generate electricity under
negative prices. Exceptions to these rules are to be made in general for installed
capacity less than 500 kW and for wind energy for installed capacity less than 3
MW or wind projects with less than 3 generation units (No. 125 EEAG).
In the same context, an increasing convergence between EU member states
support mechanisms can be observed. Art. 5 of the draft RED intends that the
national support schemes are obliged to open up their bidding schemes for
installations in other member states at this moment. An example of such common
market is the joint electricity Certificate Scheme between Norway and Sweden.22
Germany and Denmark also ratified an agreement on the establishment of a
mutual framework for the partial opening of national support schemes for PV
projects.23 The topic could also be connected with the national interconnectivity
targets by 2030. The interconnectivity target is 10% for 2020 and the EU is looking
to raise it to 15% by 2030.24
3.5.2 Merging balancing areas and reserve power markets
The integration of balancing areas aims to reduce total costs and to increase
social welfare while ensuring safe power system operations. Although those
balancing markets represent only 2-3% of the total turnover of wholesale
markets, it has been assessed by the European Commission that integration has
reasonable benefits. Therefore, the Network Code on Electricity Balancing
(NCEB), developed by ENTSO-E25, lays out that TSOs in different EU Member
States should develop models for market-based cooperation, first on a regional
22

IEA-RETD, Documenting the Cost of Regulatory Delays (RE-Delays), March 2016, Available at:
http://iea-retd.org/wp-content/uploads/2016/08/RE-DELAYS_final-report.docx.pdf
Bloomberg New Energy Finance, Sweden/Norway Electricity Certificate Scheme, 21 October
2015, The Norwegian Wind Energy Association (NORWEA)
23
https://www.bmwi.de/English/Redaktion/Pdf/agreement-between-germany-anddenmark,property=pdf,bereich=bmwi2012,sprache=en,rwb=true.pdf
24
European Commission, Press Release Database, Connecting power markets to deliver security
of supply, market integration and the large-scale uptake of renewables
25
Currently going through the process of becoming law; Information about the state of
implementation available at: https://www.entsoe.eu/major-projects/network-codeimplementation/Pages/default.aspx
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level and later on a European level. Interesting market design elements for
conversion in the years to come are the imbalance settlement period (Figure 7)
and the methodology for calculating the imbalance price.26 If balancing areas are
merged, aggregators who take up the role of BRP will be able to further reduce
costs.

Figure 7: Imbalance settlement period across the European Union 27

3.5.3 Regional Operational Centres
According to the “Clean Energy for All Europeans”-Package”, TSOs should not
only collaborate more on balancing but Art. 62 of the draft IEM-Directive and
Art. 32 et seq. of the draft IEM-Regulation determine that they should create
Regional Operational Centres (ROCs) to coordinate amongst others capacity
calculations, security and restoration, adequacy forecasting, risk preparedness,
interconnector entry capacity for cross-border CRMs.

26

ENTSOE, Supporting Document for the Network Code on Electricity Balancing, August 2014,
Available at:
https://www.entsoe.eu/Documents/Network%20codes%20documents/NC%20EB/140806_NCEB_S
upporting_Document.pdf
27
ENTSOE, Supporting Document for the Network Code on Electricity Balancing, August 2014,
Available at:
https://www.entsoe.eu/Documents/Network%20codes%20documents/NC%20EB/140806_NCEB_S
upporting_Document.pdf
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3.6 Rules to deal with congestion management and micro
grids
As illustrated in D2.2 “Technical, market, environmental and social benefits of
aggregation BMs within the consortium” of the BestRES project, congestion
management is gaining importance in the countries covered by the consortium,
Cyprus being an exception. The location of new renewable energy generators is
often different from existing conventional power plants and at the extremities
of the electricity network. As a consequence, there will be new transmission
needs. Flexibility offered by aggregators can help to reduce these needs, both
for domestic congestion as for cross-border congestion.28 One of the difficulties
is that DSOs and TSOs are regulated companies under specific rules who are
financed by tariffs paid by end customers while the provision of flexibility is a
service that is offered by unregulated commercial actors.
In some cases, if no offered flexibility is available, curtailment measures have to
be applied. According to Art. 12 of the draft IEM-Regulation of the “Clean Energy
for All Europeans”-Package, curtailment and redispatching of RES should be
minimised, non-discriminatory and, where possible, market-based. If non-market
based, compensation should be paid to the provider of aggregation services.
Figure 8 illustrates that, for wind energy, those levels of curtailment strongly
vary between different countries. Denmark, a country with one of the highest
levels of wind energy penetration in the world, does not need to curtail
renewable power generation. In China, although the wind penetration levels are
still relatively low, curtailment rates are very high and are even further
increasing above 20% in 2016.29

28

DIW Berlin and Electricity Policy research Group, University of Cambridge, Smart Power
Market project, Congestion Management in European Power Networks: Criteria to Assess the
Available Options, January 2011
29
Renewable Energy World, Wind Power Curtailment in China Expected to Increase in Second
Half of 2016, August 2016, Available at:
http://www.renewableenergyworld.com/articles/2016/08/wind-power-curtailment-in-chinaexpected-to-increase-in-second-half-of-2016.html
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Figure 8: Wind penetration and curtailment levels in different countries in the European
Union and China30

Micro grids, defined as “contiguous section of the grid and its interconnected
energy resources (i.e., generators, loads, storage devices, electric vehicles) that
can operate as an independent electrical island disconnected from the rest of
the grid”, can also play an increasingly important role”.31 The major benefits of
micro grids are that they can provide energy services tailored to the
requirements of end users and more efficient operations. They can run in parallel
with the main grid and enable innovation in new energy technology and services
that have a broad societal impact beyond local energy delivery.32 However, as
accentuated by Next Kraftwerke, drawbacks are that such micro grids will still
have to rely on the main grid at moments when there is no generation and that
they cannot benefit from transmission lines that allow to produce where it is
cheapest. That makes the electricity supply from an economic point of view more
expensive.”

30

International Energy Agency, Next Generation Wind and Solar Power, December 2016,
Available at:
http://www.iea.org/publications/freepublications/publication/Next_Generation_Windand_Sol
ar_PowerFrom_Cost_to_ValueFull_Report.pdf
31
Microgrids and the future of the European city, Ecocity Upon a Hill, IEEE power & energy
magazine, July/August 2013, Available at: http://magazine.ieeepes.org/files/2013/06/julyaug2013-2258286.pdf
32
Idem
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3.7 Set carbon emission reduction/renewable energy
targets for 2030
Renewable energy targets are important because they encourage the
development of renewable energy generation and the related volatility in the
electricity system. By sourcing the flexibility from flexible decentralized
generation and demand aggregators, system stability could be added. This is the
reason why an increase in fluctuating capacity also increases the need for
aggregation services.
The European Commission set mandatory reduction targets for greenhouse gas
emissions for each of the EU Member States for the period 2021-2030 for the
sectors of the economy not regulated under the EU Emissions Trading System (EU
ETS). On the level of the European Union, the reduction emission target is at 30%
over the period 2005-2030. Amongst the EU Member States, Luxemburg is the
country with the highest targets (40% for 2030) whereas Bulgaria has the lowest
targets (0% for 2030).33
Focusing only on the energy sector, targets are less clear. In the “Clean Energy
for All Europeans”-Package, the renewable energy target of 27% until 2030,
which was part of the Conclusions of the European Council in October 2014, is
confirmed in Art. 3 of the draft RED. However, it is argued, for example by the
European Environmental Bureau, that those goals are not at all ambitious enough
since the business-as-usual target is estimated at 24% and a share of
approximately 45% should be reached in order to be in line with the Paris
agreements.34 Another potential issue is that no binding target is defined on the
national level of the Member States whereas this was the case for the 2020
targets. As a consequence, the EU leaves it entirely up to EU Member States to
ensure that they contribute to the EU target but there is no framework for
penalising Member States.35

33

European Commission, Factsheet on the Commission's proposal on binding greenhouse gas
emission reductions for Member States (2021-2030), July 2016, Available at:
http://europa.eu/rapid/press-release_MEMO-16-2499_en.htm
34
Art. 2 of the Paris agreement: “Holding the increase in the global average temperature to
well below 2°C above pre-industrial levels and pursuing efforts to limit the temperature
increase to 1.5°C above pre-industrial levels […]”
Available at:
https://unfccc.int/files/essential_background/convention/application/pdf/english_paris_agree
ment.pdf
http://www.eeb.org/index.cfm/news-events/news/eu-on-thin-ice-with-winter-package/
35
European Commission, Factsheet on the Commission's proposal on binding greenhouse gas
emission reductions for Member States (2021-2030), July 2016, Available at:
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4. The evolution of different market design
elements in the countries covered by the
consortium
The five aggregators who are part of the consortium are active in nine countries:
The United Kingdom, Germany, France, Belgium, Austria, Portugal, Spain, Italy
and Cyprus (Figure 9).

Figure 9: Countries covered by the consortium

In the following sections, we will elaborate on the various elements that are
important for renewable energy aggregators in future market design. Alongside
32 questions relating to market design (ANNEX 1), the consortium evaluated
different elements.

This project has received funding from the European Union’s Horizon
2020 research and innovation programme under grant agreement
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Figure 10 describes the order of importance of different market design aspects
for each of the aggregators in the consortium (average values for each of the
aggregators)

Figure 10: Importance of power market design aspects for each of the aggregators (1=
least important, 7= most important)

Figure 10 indicates that the opening of markets and the setting of carbon
emissions targets/RE targets for 2030 are generally the two most important
components. All aggregators, apart from Good Energy, who indicates selfconsumption to be the most crucial market design aspect (helping customers to
generate own electricity is at the core of Good Energy’s mission), emphasise one
or both of these two aspects. Rules for micro grids and congestion management
and more European rules for dealing with flexibility offered by aggregators are
perceived to be the least relevant market design element across the different
aggregators.

4.1 Market opening in the countries covered by the
consortium
There are significant differences with respect to market opening in the countries
covered by the consortium. In Germany most markets are open for flexibility
provided by aggregators. In Cyprus, by contrast, there is no market in practice
since there is only one electricity supplier and power producer, the EAC
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(Electricity Authority of Cyprus).36 All other countries are in between these two
extremes. In general, the aggregators in the consortium agree that the focus of
opening markets should be on the opening of reserve power markets before
looking into other markets.
In the following we elaborate on the ongoing evolutions in the different countries
for wholesale markets, reserve power markets, balancing and capacity markets.
4.1.1 Wholesale electricity markets
Our interviews show that wholesale electricity markets are accessible for
aggregators in the United Kingdom, Germany, France, Belgium, Austria and Italy
whereas there are important market barriers in Spain and Portugal. We look at
the number of bidding zones, gate closures, bid sizes and traded volumes on the
intraday market to evaluate if there are beneficial circumstances for market
participation on wholesale markets (
Table 3).
Table 3: Opening of wholesale electricity markets (intraday) in the countries covered
by the consortium
Number of
bidding zones

Intraday market gate
closure/trading

Intraday minimum bid
size

United Kingdom

1 bidding zone

- Gate-closure: 1 hour
- 30-minute trading

100 kW

Germany

1 bidding zone

- Gate-closure: 30 minutes
- 15-minute trading

100 kW

France

1 bidding zone

- Gate-closure: 30 minutes
- 30-minute trading

100 kW

Belgium

1 bidding zone

- Gate-closure: 15 minutes
- Hourly trading

100 kW

Austria

1 bidding zone

- Gate-closure: 30 minutes
- 15-minute trading

100 kW

- Gate-closure: 1 hour
- 7 auctions per day

100 kW

- Gate-closure: 3-5 hours
- 5-7 auctions per day

100 kW

Portugal
Spain

MIBEL: one market with
2 bidding zones, one for
each country

Italy

6 bidding zones

- Gate-closure: 1 hour
- 5 auctions per day

Not publicly available
information

Cyprus

1 bidding zone

- Gate-closure: 1 hour envisaged (no
intraday market at this moment)
- 15-minute trading envisaged (no intraday
market at this moment)

Only 1 bidder (EAC) so not
relevant

Table 3 shows that the United Kingdom, Germany, France, Belgium and Austria

have a continuous intraday market (one bidding zone, short gate-closure time
and trading intervals). Austria and Germany have the shortest trade intervals
36

2013 National Report to the European Commission, Cyprus Energy Regulatory Authority, 2013,
Available at:
http://www.ceer.eu/portal/page/portal/EER_HOME/EER_PUBLICATIONS/NATIONAL_REPORTS/
National_Reporting_2013/NR_En/C13_NR_Cyprus-EN.pdf
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whereas Belgium has the shortest gate-closure interval. The minimum bid size
is the same (100 kW) in all countries for which information is publicly available.
In Portugal, Spain, Italy and Cyprus, there is no continuous intraday market yet.
In Cyprus there is only one bidder so there is not really a market while in the
other 3 countries only a limited number of auctions are organised on a daily basis.
Portugal and Spain have one single “Iberian Electricity Market”, the MIBEL, but
this does not necessarily improve the market access of flexible loads and
generation units because it is estimated that 90% of the market volumes are still
traded on the day-ahead market. For Italy, Figure 11 and Figure 12 illustrate the
6 different bidding zones result in very big differences in the generation capacity
and related day-ahead market prices.

Figure 11: Bidding zones and generation capacity in Italy (2014, source GME)

Figure 12: Yearly average prices on the day ahead market in the Italian market zones
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For Portugal, Spain, Italy and Cyprus, more trading sessions in the spot market
or a continuous spot market can be expected to be beneficial for participation
of aggregators and related flexible loads and generation units.37
The availability of interconnection capacity can equally play an important role
for converging prices between countries. Figure 13 illustrates the price evolution
on the intraday market over the period 2010-2014 for Belgium, France, the
Netherlands, Germany, Portugal, Spain and the Nordic countries.

Figure 13: Intraday market price evolution in different countries over the period 2010201438

Figure 13 shows that price decreases over the period 2010-2014 are generally
less pronounced in some countries compared to others, mainly influenced by the
specific supply mix of the country and interconnection capacities. We see for
example that prices in Spain generally diverged more from the overall market
average than prices in Belgium, France and Germany. The impact of the
announced outage of 20 of France’s 58 reactors (September 2016) on market
prices in France and Belgium is illustrated in Figure 14 and Figure 15 as an
example.

37

Reuters, French reactor outages drive Europe's power complex, October 2016, Available at:
French reactor outages drive Europe's power complex
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Figure 14: Evolution spot market prices Belgium after the announced outages of nuclear
power plants in France
Source: Belpex data

Figure 15: Evolution spot market prices France after the announced outages of nuclear
power plants in France
Source: Epex data

Figure 14 and Figure 15 highlights that, liquid markets in combination with the
availability of interconnection capacity between countries, result in significant
price evolutions. In this example, this is mainly due to the outages of the nuclear
plants in combination with a lack of renewable production in France.
A last important evolution on wholesale electricity markets is the appearance of
negative prices. As previously mentioned, electricity generators should, through
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the support schemes, be incentivised to stop generating electricity at moments
of negative prices. Therefore, in some countries, aggregators will not have
access to the market premium when prices are negative and they will sometimes
not be able to valorise the energy in another way. They could however offer the
service of ramping down production. Table 4 summarizes the number of hours
with negative prices on spot markets in 2015 and 2016 in each of the countries
covered by the consortium.
Table 4: Negative prices on wholesale electricity markets (day-ahead) in the countries
covered by the consortium
Number of hours with
negative spot market price
in 2015

Number of hours with
negative spot market price in
2016

United Kingdom

60

39

Germany

126

97

France

2

2

Belgium

0

2

Austria

79

69

Portugal*

0

0

Spain*

0

0

Italy

0

0

Cyprus

0

0

* Negative prices on wholesale electricity markets are not allowed in Spain and
Portugal
Table 4 illustrates that negative prices occur most often in Germany whereas
negative prices never occur in Portugal, Spain, Italy and Cyprus. In Germany, this
is mainly driven by a very high production of wind and solar projects (VRE) in
combination with a low demand and must run conditions of conventional
generation technologies. The same applies to Austria and the United Kingdom,
negative price events tend to be found in winter months with high wind
generation and during off peak hours. If export (interconnection) capacity is
exhausted, then it may become necessary to reduce the production of base load
power. In France and Belgium, there were very few moments with negative
prices in 2015 and 2016.
Different wholesale markets (intraday, day-ahead) also treat negative prices
differently, some set a pre-defined price floor and others have no such
intervention. For example, in Portugal, Spain and Italy, there are no negative
prices (Table 4) and therefore no specific mechanisms to address it. In the CWE
(Central Western Europe) area, the cap is -500 €/MWh (intra-day market)
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whereas it is -500 £/MWh in the United Kingdom. As pointed out by Eurelectric
(2010), the lack of common market rules regarding negative prices will lead to
distortions when joining bid offers in zones with different price boundaries.39
4.1.2 Reserve power markets and balancing
With respect to reserve power markets, we looked into the status and ongoing
changes on R1 (primary reserve market), R2 (secondary reserve market) and R3
(tertiary reserve market) in the countries covered by the consortium.
Table 5: Opening up of reserve power markets in the countries covered by the
consortium
General status R1,
R2, R3

Ongoing changes/improvements ?

United Kingdom

R1 and R3 open to
aggregators (no R2 in the
United Kingdom)

- Technical complexity of the market still favors large, thermal
generators
- Services procured via bilateral contracts with TSO (which market
has no view of) and monthly tenders, so not particularly
transparent
- The minimum bid size on R1 will be reduced to 1 MW
- Not open to VRE

Germany

R1,R2,R3 open to
aggregators

- Decreasing the tender lead time (weekly on R1, 4-hourly on R3) to
4 hours (R1) and 1 hour (R3) under discussion

France

Difficult to access
reserve due to regulatory
barriers

- R1: access will be facilitated thanks to common European auction
for R1 in January 2017
- R3 yearly tendered (10 MW minimum bid size)
- R2 stays difficult to access because of existing secondary market

Belgium

R1, R2, R3 open to
aggregators

- R2: VPPs not allowed, DSO connected generation and demand
cannot offer, Activation price caps are a high barrier.
- Decreasing the bid sizes and making markets asymmetrical could
be beneficial

Austria

R1,R2,R3 open to
aggregators

Portugal

Spain

Only open to
thermal/hydro
generation
R1, R2, R3: not open for
loads but open for
aggregated generation if
previously tested by TSO

Italy

Only open to generation
units>10MW

Cyprus

R1, R2, R3: Only open to
thermal generation units
> 50 MW

- Decreasing the bid sizes (5MW) on R2/R3 to 1MW would be
beneficial. Furthermore, increments should be possible in 0.1MW
- Maximum lead time for reserve power auctions should be one day
- Maximum lead time for reserve energy bids should be a few hours
or less
- Changes related to the type of generation/loads that can
participate and the respective minimum bid sizes/lead times would
be beneficial
- Changes related to the type of generation/loads that can
participate and the respective minimum bid sizes/lead times would
be beneficial
- Transformation process of markets to be expected in 2017. This
will open the market to aggregated non-enabled
production/consumption units>55 kW
- Creation of ex-ante monthly contracts for R1 and R3
- In addition to thermal generation, demand will be able to
participate in reserves tendering provided it holds appropriate
technical capabilities

Table 5 highlights that reserve power markets are most advanced in terms of
market opening without major entry barriers in Germany, the United Kingdom,
Belgium and Austria. In France, market access on R1 is being facilitated in the
beginning of 2017 but R2 is not accessible due to regulatory barriers. In Portugal,
reserve power markets are only open to large thermal and hydro generation since
39
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the technical requirements to participate are very hard to comply with, namely
the terms to provide upward/ downwards band, which has to be linear and in a
short period of time. In Spain, reserve power markets (R1, R2, R3) are open to
different types of aggregated generation if previously tested by TSO but not to
loads. In Italy, reserve power markets are at the beginning of 2017 only open to
generation units larger than 10 MVA but there is a transformation process to be
expected over the next coming years. More specifically, it is expected that the
reserve power markets will be open for aggregated non-enabled production and
consumption units larger than 55 kW. Finally, in Cyprus, current work is under
way for modifying the reserve power market. These modifications include exante monthly contracts for R1 and R3 and the possibility for demand side to
participate if appropriate technical capabilities are met.
Market design changes are still desired in all countries covered by the consortium
as Table 5 accentuates. Such changes are mostly related to the type of
generation/loads that can participate and the respective minimum bid sizes and
lead times. Aggregators underline that countries should try to find a good balance
between access for flexible loads/generation units and additional costs for TSOs
by allowing a significant higher volume of smaller units. According to Next
Kraftwerke Germany and Good Energy, minimum bid sizes should be set at a level
that doesn’t discourage small players from participating but ensures mechanisms
aren’t too expensive or complex to administer. Besides, an interesting insight
from Oekostrom is that, with further reduction of the lead time of the continuous
intraday market from gate closure to delivery, the tendency is going from reserve
to intraday which reduced the need for R3. However, in the United Kingdom, R3
must respond in less than 20 minutes which is shorter than the typical 30 minutes
trading blocks (and there is no R2). Therefore, Good Energy expects R3 to still
be useful in the future.
Finally, there should be a way to penalise generation units on reserve power
markets when they don’t fulfil because of technical outages. According to
Oekostrom, not fulfilment has to be penalized significantly to avoid speculative
bidding with unreliable uncertainly available supply sources, e.g. wind. It is
argued that, even with a portfolio of renewables, fulfilment can be guaranteed
if there is enough diversification and bids are placed carefully. According to
FOSS, a good practice would be that procured reserve that is not fulfilled due to
technical limitations is penalised with the differential of the cost that was
required to be fulfilled from the balancing market. The penalties could also be
stronger when failures are repeated, for example 1.1 times the cost from
balancing for the second time and 1.2 times the cost from balancing for
subsequent failures. Finally, Next Kraftwerke emphasises that such penalties
need to be further harmonized between the different EU member states.
With respect to balancing, Table 6 summarizes the organisation of balancing
areas and the imbalance settlement in the countries covered by the consortium.
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Table 6: Organisation of imbalance settlement in the countries covered by the
consortium
Organisation
balancing areas

Organisation
imbalance
settlement

Ongoing changes/improvements ?

1 balancing area

- Imbalance settlement on
the level of the BRP
* Symmetrical imbalance
settlement*

Moving to a 15-minute settlement would be
possible but financially costly – it would penalize
small suppliers with less real time data (it would
also need gate closure times to be reduced)

4 balancing areas but 1
price for the entire
country

- Imbalance settlement on
the level of the BRP
- symmetrical imbalance
settlement*

/

1 balancing area

- Imbalance settlement on
the level of the BRP
- Asymmetrical imbalance
settlement*

Symmetrical imbalance settlement announced
for April 2017

1 balancing area

- Imbalance settlement on
the level of the BRP
- Symmetrical imbalance
settlement*

/

1 balancing area

- Imbalance settlement on
the level of the BRP
- Symmetrical imbalance
settlement*

/

Many different balancing
areas

- Imbalance settlement is
done for every balancing
area
- Asymmetrical imbalance
settlement**

/

1 balancing area in
mainland (and several
more in islands)

- Imbalance settlement on
the level of the BRP
- Asymmetrical imbalance
settlement**

6 different balancing areas
with different prices

- Imbalance settlement is
done for every physically
existing dispatch point
- Mix of symmetrical and
asymmetrical imbalance
settlement but future
developments are unclear

/

1 balancing area

- EAC owns all generation
so no real balancing
market is in operation at
this moment

/

United Kingdom

Germany

France

Belgium

Austria

Portugal

Spain

Italy

Cyprus

/

* Asymmetrical imbalance settlement: different price for positive and negative
imbalance settlements
** Symmetrical imbalance settlement: same price for positive and negative
imbalance settlements (sometimes a factor is introduced which can slightly
change the pricing for positive and negative imbalance prices for instance in case
of very high system imbalance)
Table 6 underlines that, while the United Kingdom, Germany, France, Belgium,
Austria and Spain have a country-wide price for the balancing settlement,
Portugal and Italy have many different balancing areas. In those last two
countries, imbalances are settled for different balancing areas and aggregation
on the level of the country is thus not possible for improving forecasts with larger
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portfolios. In this context, according to EDP and Next Kraftwerke Germany, it
would be very interesting to merge balancing areas across technologies and
different regions as is the case for most of the countries in the consortium.
Moreover, Table 6 indicates that most countries in the consortium have a
symmetric imbalance settlement and that France is moving towards such a
symmetric imbalance settlement in 2017. Such symmetric system assists to
protect the market for arbitrage transaction against wholesale market prices.40
With respect to the imbalance settlement period, Figure 7 illustrates that this is
15 minutes in Belgium, Italy (controllable units above 10 MVA), Germany and
Austria, 30 minutes in the United Kingdom, France and Cyprus and 1 hour in Spain
and Portugal and Italy (not controllable units). None of the aggregators expressed
an urgent need to decrease this imbalance settlement period whereas Good
Energy even disfavours moving to a 15-minute settlement period because it
would be financially costly.
4.1.3 Capacity market
In D2.1” Existing business models for renewable energy aggregators” of the
BestRES project, it was already explained that there are no capacity markets in
Germany, Austria, Spain, Portugal and Cyprus. In the United Kingdom, units are
not obliged to participate and the minimum size for participation is 2 MW so
participation with aggregated loads is possible. In France, capacity remuneration
(rémunération de la capacité) is a part of the new feed-in premium (complément
de rémunération) so generation units as a part of an aggregated portfolio
participate in the capacity market as Figure 16 highlights.

40
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Figure 16: Capacity remuneration as a part of the feed-in premium (market premium
model) in France41

The French capacity market is in place since 01/01/2017. All power producers
are obliged to participate and get certificates for their installed capacity. These
certificates are also integrated in the market premium model. The reference
market of capacity certificates value is subtracted from the market premium as
Figure 16 highlights. Due to the inclusion in the market premium model the
capacity market plays a role in direct marketing of renewable assets. In Belgium,
there is no capacity market but there is a strategic reserve mechanism to cover
any structural shortage in generation during the winter months. It is different
from balancing resources that are used all year around instead of only in the
winter.42 There is no obligation to participate in this market and, according to
Next Kraftwerke Belgium, it distorts the market. Finally, in Italy, the capacity
mechanism is currently under investigation.

4.2 Network tariffs in the countries covered by the
consortium
As highlighted in section 3 of this document, the recovery of network costs will
be crucial for network operators in the years to come and the split up between
capacity (€/kW) and volume (€/kWh) will be a key element. According to Next
Kraftwerke Belgium and Oekostrom, grid operators will find it more and more
challenging to cover the costs or costs are borne unequally by end-users if the
prices of renewables continue to decrease and more people install PV, smallscale wind turbines – in particular in combination with battery systems. It is
41
42
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therefore very probable that a capacity tariff might be introduced in many of
the covered countries. For Good Energy, both types of tariffs can play an
important role. Capacity encourages time-shifting and reduces peak demand
whereas energy volumes encourages energy efficiency. Furthermore, capacity
and network tariffs could be made flexible (ToU) or only one of them. Table 7
shows the situation for households and larger clients in the countries that are
covered by the consortium.
Table 7: Design of network tariffs for households/larger clients in the countries
covered by the consortium 43
Tariff for capacity ?

Tariff for energy ?

Flexible tariffs ? *

United Kingdom

Yes, only larger clients

Yes

No

Germany

Yes, only larger clients

Yes

No

France

Yes

Yes

Flexible tariffs for
energy, larger clients
also for capacity

Belgium

Yes, only larger clients

Yes

No

Austria

Yes

Yes

No

Portugal

Yes

Yes

Flexible tariffs for
energy, larger clients
also for capacity

Spain

Yes

Yes

Flexible tariffs for
energy, larger clients
also for capacity

Italy

Yes

Yes

No

Cyprus

Yes

Yes

No

* Day and night tariffs or other predetermined tariffs not considered to be
“flexible tariffs”
Table 7 underlines that all countries in the consortium use a mix of capacity and
energy tariffs. For households, network tariffs are still mainly based on energy
volumes with the exception of Spain whose capacity tariff is higher. For larger
clients, network tariffs are entirely (Belgium) or mainly (United Kingdom,
Germany, France and Cyprus) based on energy volumes. In Austria, Spain and
Italy, the capacity component is most important for such clients. In Austria, this
consist of upfront costs for the power connection and ongoing monthly/yearly
43

EURELECTRIC, Network Tariffs, A EURELECTRIC position paper, March 2016, Available at:
http://www.eurelectric.org/media/268408/network_tariffs__position_paper_final_as-2016030-0149-01-e.pdf
This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N°691689.

Review of future electricity market options

49

costs for the capacity. We also know from our discussions with the aggregators
that there are ongoing discussions in many countries to make the capacity part
more important.
Furthermore, Table 7 illustrates that flexible tariffs for energy exist in France,
Portugal and Spain. Flexible tariffs for capacity only exist for larger clients and
only in France, Spain and Portugal. In the beginning of 2017, there are no
countries covered by the consortium where the capacity tariff is made flexible
for households.
Another important point of attention is that there is a general agreement
amongst aggregators that, in the coming years, flexibility first needs to be
sourced from large and medium-sized companies before tapping flexibility from
small-scale consumers. As emphasized by Next Kraftwerke Belgium, household
clients are managed in the balancing perimeter (of a BRP) based on SLP
(Synthetic Load Profiles) profiles with yearly meter readings so they cannot
provide flexibility yet – at least not for the trades on the electricity market. For
reserve power the flexibility volumes are for most appliances too small and also
here submetering would be needed and allowed by the TSO. For very large
customers, in contrast to the households and small industrials, network tariffs
play a minor role. Their energy tariffs, however, will already be flexible in many
cases so this flexibility can be sourced easier by aggregators.

4.3 The state of self-consumption in the countries
covered by the consortium
Table 8 summarizes the regulatory framework for self-consumption in the
countries covered by the consortium. For each of the countries, recent
publications for the IEA PVPS (The International Energy Agency Photovoltaic
Power Systems Programme) and information from the aggregators were used to
examine if self-consumption is allowed and encouraged. The focus is on
commercial and industrial consumers since there is a general agreement amongst
aggregators that flexibility will be sourced from this group in the short to medium
term.
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Table 8: Self-consumption of commercial/industrial customers with a focus on PV in
the countries covered by the consortium 44
Self-consumption
allowed ?

Self-consumption encouraged ?

Yes

- Encouraged behind the meter for sites
<5MW because they can get a guaranteed
export tariff for export. The tariff is fixed
for 20 years, rises with inflation and is
currently (beginning of 2017) much higher
than wholesale electricity prices

Germany

Yes

- For PV installations between 10 kW and 1
MW, encouraged through a minimum
requirement of 10% self-consumption
- Encouraged through an energy storage
incentive program

France

Yes

- Self-consumption almost not used because
feed-in tariffs are attractive and retail
electricity prices are rather low

United Kingdom

- Not actively encouraged because only
revenues from excess electricity if a PPA is
signed but network tariffs on consumption
from the grid can be avoided
- Encouraged because network tariffs on
consumption from the grid can be avoided
- Encouraged because excess PV electricity
can be sold for 90% of wholesale electricity
market price
- Remuneration to excess PV electricity still
lacks regulatory definition, so this is an
incentive to dimension facilities according
to actual needs.

Belgium

Yes

Austria

Yes

Portugal

Yes

Spain

Yes

Italy

Yes

- Encouraged through SSP premium for
electricity fed into the grid

Cyprus

Yes

- Encouraged through net metering in
combination with storage and net metering

Table 8 underlines that self-consumption is allowed in all the countries covered
by the consortium. It is actively encouraged in the United Kingdom, Germany,
Portugal, Italy and Cyprus whereas it is almost not used in France. In Belgium,
Austria and Spain, self-consumption allows to avoid paying network tariffs but is
not actively encouraged.
Next Kraftwerke Belgium and Next Kraftwerke Germany argue that end-users
should always have the choice to optimise locally but that it should only be
actively encouraged if there is a technical benefit for the system. For Oekostrom,
self-consumption should be encouraged in times when it makes sense, depending
on the particular market and grid situation. Good Energy is generally in favour
44
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of self-consumption but underlines that, for households, the complexity and cost
of accessing qualitative data will make self-consumption costly and complex.
Some aggregators are also developing a business related to self-consumption.
EDP, for example, is looking more and more into the business of combined selling
of batteries and PV systems. In the United Kingdom, Good Energy is also looking
into how local consumption can work.

4.4 Relationships between market actors in the countries
covered by the consortium
It can be argued that there is a need to create a framework for the relationship
between different actors in the field of renewable energy aggregation. However,
Good Energy, Next Kraftwerke and Oekostrom all highlight that the exact value
creation of an aggregator will be difficult to quantify and standardization is
unlikely to capture the exact revenue model of the aggregator. We analyzed both
the relationship between the aggregator and the BRP/supplier and the
relationship between the aggregator and the provider of aggregation services
(described in D2.1 of the BestRES project) in the countries covered by the
consortium.
4.4.1 Relationships between aggregator and BRP/supplier
It could be considered to give aggregators the possibility to activate flexibility in
another balancing group without the explicit agreement of the BRP. Such
approach would mean that the activated energy is transferred from the
BRP/supplier to the aggregator. Therefore, the activated energy would need to
be accurately measured and a reference baseline needs to be defined in order
to estimate what would have been consumed/produced in case no activation had
been made. The resulting energy that is then transferred in or out of the
balancing group of a BRP to the aggregator needs to be corrected in order to
keep the balancing group of the BRP balanced. Furthermore, the energy
transferred needs to be priced as it is either added or taken from the supplier’s
portfolio compared to the business as usual (compare reference baseline as
aforementioned).
Next Kraftwerke has however some remarks regarding this approach:
• Next Kraftwerke considers the approach very complex and costly. There
are extra costs, for measurements, baseline monitoring and transfer of
energy settlements that need to be managed by a regulated entity while
today these are all managed by private entities- the BRPs.
• It will never be possible to measure (or define) the transfer of energy
with absolute accuracy as the reference baseline can always only be an
approximation. The supplier can therefore claim that energy is stolen.
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It will be impossible to define an accurate price for the transferred
energy. And any price can be questioned by the supplier with the
argument that it is too high or low and therefore he suffers losses
potentially leading to lengthy legal proceedings.
The lock-in of flexibility in a supplier’s contract duration is not longer
than the one of a typical contract that aggregators close today with a
source of flexibility. Both run typically one to three years. When the
supplier’s contract ends, the aggregator can offer to be supplier/BRP
and valorize the flexibility.

Next Kraftwerke is of the opinion that, even though the intentions are good, it
will be difficult to practically implement the solution or the implementation will
take very long and will be very costly. Therefore, within the consortium, Next
Kraftwerke and Oekostrom assume the combined role aggregator/BRP and EDP is
planning to take up this role (D2.1 of the BestRES project).
Next Kraftwerke also states that it should be accentuated that there are low
barriers for all market parties to become BRP and supplier. An aggregator can
assume such role and market the flexibility in the current market design for most
clients. It is however true that a smaller aggregator can only assume this rule for
smaller and medium sized consumers. It is in general not possible for a smaller
aggregator to close a supply contract with a larger consumer for the cost of cash.
This cost of cash is due to the negative cash flow that results as the supplier is
only paid by the client up to several months after he has purchased the energy
on the markets. In any case Next Kraftwerke favors a models where bilateral
contracts can exist and standardized frameworks are only applied when a
bilateral agreement cannot be closed.
Table 9 summarizes the relationship between aggregators and BRP/suppliers in
all countries covered by the consortium.
Table 9: Relationships between aggregators and BRP/suppliers in the countries covered
by the consortium

Good Energy (United
Kingdom)

Bilateral agreement
required

No bilateral agreement
required

Still to be defined

Germany, France,
Austria, Spain,
Belgium (R2)

Belgium (R1 and
R3Flex), United
Kingdom

Italy, Portugal,
Cyprus

In Germany, France, Austria, Spain and partly in Belgium, a bilateral agreement
needs to be contracted between an aggregator and the BRP/supplier.
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In the United Kingdom and partly and for some few products (R1 and R3Flex) also
in Belgium, bilateral agreements between the aggregator and the supplier/BRP
are not required. In Belgium this was allowed as the impact on BRPs/suppliers is
positive or insignificant in case of an activation in most of the cases: R3Flex is
only activated upwards (beneficial imbalance for the BRP/supplier) and the net
volumes for R1 are insignificantly small. In this context, Good Energy highlights
that the aggregator should communicate with the supplier/BRP and the company
is opposed to standard frameworks.
In Portugal, Italy and Cyprus, aggregation is not yet possible for balancing
markets at this moment as was previously shown. EDP has not yet any experience
with contracts between aggregators and BRP/suppliers but argues that the
supplier should in all situations be compensated for deviations caused by other
aggregators. FOSS, by contrast, is of the opinion that aggregators should be free
to build their portfolio of services and function under the market rules of the
country with no obligations to the supplier but only to the operators and their
customers.
4.4.2 Relationships between aggregator and providers of flexibility
Since the market for aggregation services is becoming relatively mature in
Germany but is also strongly growing in the United Kingdom, Belgium and Austria,
there might be a need for clear rules with respect to contracts between
aggregators and providers of flexibility in short to medium term, similar to
contracts for electricity between end customers and electricity suppliers. With
respect to those contracts, Next Kraftwerke, who focuses on clients with a yearly
load of more than 100 MWh in the different countries, underlines that the needs
of clients will still highly vary. Therefore, standardized frameworks rather than
contracts are desired as was also confirmed by Good Energy. In Austria, according
to Oekostrom, standard contracts based on the technical and economic needs
already exists.
As highlighted in the “Clean Energy for All Europeans”-Package, such rules for
contracts would also allow providers of aggregation services to terminate
contracts within 3 weeks and they would only have to pay the direct economic
loss to the aggregator (Art. 13 of the draft IEM-Directive). According to
Oekostrom, this would take flexibility in planning to a new level. However, if
contracts are not for a fixed period, replacement flexibility must be available.

4.5 Europeanisation in the countries covered by the
consortium
Further integration and market harmonization are important elements to create
a fully-integrated European internal energy market. The aggregators in the
consortium generally agree that harmonization can be useful because it
significantly decreases entry barriers for independent aggregators on new
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markets/in new countries. Nevertheless, the potential for integration highly
varies between the 9 countries covered by the consortium. Cyprus is an
electrically isolated country whereas countries such as Belgium and France are
in the heart of the European Union. Therefore, whereas support schemes could
merge across Europe, the merging of balancing areas and increased
interconnection capacities will be impossible to achieve for Cyprus.
4.5.1 Convergence of support schemes in the countries covered by
the consortium
Table 10 repeats the support scheme that is in place in each of the countries and
provides the reader with information on the ongoing and future evolutions
related to support schemes. We assess if the support scheme set up responds to
the design needs as defined in the Commission´s Guidelines on State aid for
environmental protection and energy 2014-2020 (EEAG) (section 3), without
indicating whether the respective support constitutes a State aid or not:45,46
1. Granted as a premium in addition to the market price whereby the
generators sell its electricity directly in the market
2. All beneficiaries of a premium should be subject to standard balancing
responsibilities unless liquid intraday markets don’t exist
3. Measures should be put in place to ensure that generators have no
incentive to generate electricity under negative prices (but exceptions
are in place such as in Germany, the United Kingdom)

45

EEAG foresees exemptions for installations under 500 kW and wind energy generators (3MW
or 3 installations) and demonstration projects
46
According to EEAG, technology neutral auctions are also an important requisite for support
schemes but this topic is not treated in detail in this document
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Table 10: Evolution of support schemes in the countries covered by the consortium
Support scheme in
place ?

Support scheme in
coming years?

Scheme in coming years
meets the 3 design
needs for RES support
schemes?

United Kingdom

Contracts for Difference,
feed-in tariff

Contracts for Difference,
feed-in tariff

Yes, for CfD, but negative
prices are allowed for 6
consecutive hours

Germany

Feed-in tariff and feed-in
premium

Evolution towards auctions
for feed-in premium in 2017

Yes, but negative prices are
allowed for 6 consecutive
hours

France

Feed-in tariff and Feed-in
premium

Further evolution towards
feed-in premiums and
auctions for feed-in
premiums in 2017

Yes

Belgium

Green and CHP
certificates

Green and CHP certificates

Austria

Feed-in tariff

Feed-in tariff

Portugal

Feed-in tariff

No scheme in place for new
projects but some actors
request for a new auction
system in the future

Wholesale market price
•
+premium for
old power plants
•
+ auctions for
premiums for
new power
plants

Partly (curtailment only
when negative wholesale
electricity prices are lower
than negative value green
certificates so there is no
real incentive)
No, support mechanism not
yet fully adjusted to design
needs
No scheme in place for new
projects but some actors
request for a new auction
system in the future

Tender for 3 GW of new
renewable energy projects
to be organized in the first
quarter of 201747

Yes, but negative prices do
not exist

Italy

Green certificates
(phasing out), feed-in
tariff, feed-in premium
and auctions

Auctions for feed-in
premiums in 2018

Yes, but exact details are
not yet known (planned for
2018)

Cyprus

Feed-in tariff (biomass)

Feed-in tariff (biomass)

No, support mechanism not
yet fully adjusted to design
needs

Spain

Table 10 illustrates that, in the beginning of 2017, the design of the support
scheme is in line with the Commission’s Guidelines on State aid in Germany, the
United Kingdom (only CfD), France and partially in Spain whereas it will be in
Italy in 2018. In Belgium, the first two conditions are met but curtailment is only
avoided when prices are very negative. In the other countries that are covered
by the consortium, the support scheme design is not yet in line with the
guidelines. As a consequence, the United Kingdom (only feed-in tariff), Austria
and Cyprus have support schemes that are purely volume driven and do not
encourage the participation of flexibility in wholesale electricity and other
47

Renews.biz, Spain readies renewables tender, Second competitive auction expected in the
first quarter of 2017, January 2017, Available at: http://renews.biz/105415/spain-readiesrenewablestender/?utm_content=buffer8ef73&utm_medium=social&utm_source=linkedin.com&utm_camp
aign=buffer
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markets. In Cyprus, no subsidies are provided apart for biomass. According to
FOSS, other technologies are considered to be mature enough to compete
directly in the market. In Portugal, there is no support scheme in place for new
projects but some actors request for a new auction system in the future.
Good Energy equally accentuates that countries are too different in terms of
renewable sources, housing stock and industry to implement EU-wide schemes.
Furthermore, there is a risk that the industrial policy and energy policy get
decoupled. Oekostrom, by contrast, accentuates that purely national support is
economically inefficient for Europe as whole. In this context, 5% of the tendered
capacity are open for other EU countries from 2017 onwards in Germany under
certain conditions.
Finally, it is also crucial to highlight that in many countries, more and more
renewable generation will not receive support anymore because production
capacity is at the end of the life time of those subsidies (generally between 15
and 20 years). Both Oekostrom and EDP mentioned during the interviews that
some wind/PV capacity in Austria and Portugal will already be without subsidies
in 2020. Those units will therefore have to participate directly in the market
until the assets are decommissioned (remaining life time estimated at 5 to 15
years).
4.5.2 Merging balancing areas and reserve power markets in the
countries that are covered by the consortium
As illustrated in Table 6 earlier in this section, the balancing settlement in
Portugal and Italy is not yet performed on the national level but on the level of
physical units whereas there is no existing market in Cyprus. Therefore, a major
improvement, as was confirmed by the aggregators active in those countries,
would be to set up a national balancing area.
In the other 5 countries covered by the consortium (Cyprus as an island so cannot
further merge), balancing is already organized on the national level. Moreover,
balancing areas are merging and primary reserve power markets are coupled to
a certain extent in Germany, Belgium, the Netherlands, France, Switzerland and
Austria through the primary control reserve requirements (FCR). Over 2012-2015,
the Swiss TSO Swissgrid was the first to participate in joint tenders with the
German TSOs. TenneT NL, the Dutch TSO, joined in January 2014. As of 7th April
2015, the international cooperation is linked to Austrian-Swiss PCR tendering
procedure. Since August 2016, the Belgian TSO is a part of the cooperation.
Finally, the French TSO RTE became a part of the initiative as of 16th January
2017. By coupling these FCR market, a global market with demand of over 1250
MW is created.48 Secondary and tertiary reserve markets are not yet coupled at
a European level. Nevertheless, according to the Austrian TSO APG, several
48

Regelleistung.net, International PCR cooperation: coupling of German, Belgian, Dutch,
French, Swiss and Austrian markets, Available at:
https://www.regelleistung.net/ext/static/prl?lang=en
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partnerships are being worked on, namely a cooperation between Austria and
Germany for the secondary and EXPLORE and TERRE initiatives bringing together
a number of European countries for cooperation on the tertiary reserve market.
There is equally a consultation process going on related to the market design of
the primary reserves market through the common market for procurement and
exchange of Frequency Containment Reserve (FCR). The principal reasons for this
are mainly the ongoing changes in the technology mix such as the increased share
of renewables, demand side response, storage technologies. The ongoing
consultation (until 10th February 2017) should therefore treat options for design
for auction frequency and product duration, bid design possibilities, auction
allocation algorithms, cross border transfer of capacity obligation, TSO-BSP
settlement and market rules harmonization.49 According to Oekostrom, bigger
bidding zones are more efficient and national cross-border should be determined
by physical constraints rather than political motivations.

4.6 Congestion management and micro grids in the
countries covered by the consortium
4.6.1 Congestion management
As underlined in section 3 of this document, DSOs/TSOs are regulated companies
whereas aggregators, as providers of flexibility, are commercial actors. If
flexibility is needed in the grid to deal with congestion, a concern that was
mentioned by Oekostrom is that DSO and energy supplier unbundling only exists
in theory in many European countries. This refers to bigger and smaller private
and now privatised companies in Austria that carry out DSO activities as well as
supplier activities.
Besides, as already mentioned in D2.1” Existing business models for renewable
energy aggregators” of the BestRES project, the reader should know that the
situation related to congestion management highly varies between the countries
covered by the consortium. It is more and more a problem in Northern Germany
due to higher wind generation and an important lack of grid investments. Also in
the United Kingdom, new distribution connected generation regularly faces
problems because the grid is “full” (majority of wind is in the North whereas
demand is more in the south). In Italy, because the majority of the wind farms
is located in the South and demand is significantly higher in the north,
transmission congestion sometimes occurs. Finally, in Spain, congestion problems
were also quite common in 2014 but have reduced drastically. A driver for this is
the increasing interconnection capacity between Spain and France. In the other
5 countries, congestion management is not yet an issue but might be in the years
to come if the share of renewable energies continues to increase.

49

ENTSOE, Public consultation for the design of the FCR Cooperation 09 Jan – 10 Feb, January
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When congestion management becomes a real issue and new grid infrastructure
is not yet in place, Next Kraftwerke and Good Energy highlight that a DSO/TSO,
if he needs flexibility, should tender it on the market as an interim solution. If
no flexibility is (yet) freely available on the market, another option could be that
a DSO/TSO buys/leases a battery to solve the situation. A further option is to
invest more and more in upcoming technologies such as power-to heat.
Curtailment can also be an emergency solution when the transmission capacity
is not yet in place to deliver the power to the demand centres. Nevertheless,
according to the partner aggregators and the “Clean Energy for All Europeans”Package, curtailment should be the “last resort option”. In other words, a wellplanned system should never require curtailment in normal operating conditions.
In the United Kingdom, only transmission grid-connected wind plants can be
curtailed. As is the case for other countries (mainly France and Belgium), the
system operator is exploring new services (mainly DR) that will reduce the need
for such curtailment. In some areas, VRE plants can also opt to accept an
alternative connection as either an interim connection, pending completion of
works required for a standard unconstrained connection, or as an enduring
connection which would not attract the apportioned costs of any reinforcement
in that area.50 In Germany, curtailment actions have an approximately equal
impact on reduction to plants connected at the distribution and transmission
grid. In Italy, where curtailment rates used to be the highest (10% in 2009) from
the countries covered by the consortium, rates when down to around 0.6% in
2015 thanks to infrastructure updates and mainly have an impact on the
transmission grid.51
In Austria, curtailment is currently not an issue due to investment in the grid
infrastructure in the past years. With further growth of installed wind capacity,
it might become an issue again in the upcoming years. In Portugal, the level of
renewable penetration is still manageable, there are a lot of pumped hydro
stations and excess energy is sent to Spain. As a consequence, curtailment is not
an issue. In France, Belgium and Cyprus, there are no known problems of
problematic curtailment but this can change in the years to come if the share of
renewables increases.
4.6.2 Micro grids
It can be argued that micro grids can play a more important role in the years to
come but that the grid will stay the main actor of the energy system. In each
situation, it should be assessed if production takes place where it is cheapest
and if flexibility is sourced where it is cheapest. The interest of micro grids is
assessed differently by each of the partners.
50

Western power Distribution, Alternative connections, Available at:
https://www.westernpower.co.uk/Connections/Generation/Alternative-Connections.aspx
51
WindEurope, WindEurope views on curtailment of wind power and its links to priority
dispatch, June 2016, Available at: https://windeurope.org/wpcontent/uploads/files/policy/position-papers/WindEurope-Priority-Dispatch-andCurtailment.pdfNe
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According to Next Kraftwerke, the main grid will stay most important in the
different countries they are active in (Belgium, Germany, France, Italy) and
batteries and PV would have to be at very low cost for micro grids to play a major
role. Therefore, they do not expect micro grid developments to be a relevant
alternative within the coming 10 years. Furthermore, an important benefit from
a grid is that it is very stable and reliable (example: inverters can fail and there
would still not be a problem). Also, Industry will always want a grid connection
for emergencies and the grid can be considered to a “flexibility option” for
balancing over huge areas. In conclusion, micro grids should only be used when
grid is way too expensive and further solving of network congestions should be
considered first. However, according to Next Kraftwerke, since such systems are
connected to the main grid, they should be considered as extensions of existing
grid systems and not as independent micro grids.
Similarly, in the view of Oekostrom, micro grids will play a role in some
geographical areas but will remain a niche. Good Energy stated that, in the
United Kingdom, micro grids will appear in new and existing developments as an
alternative to full capacity connections to existing grid infrastructure or
upgrades to grid infrastructure. They agree with Next Kraftwerke that private
networks will however be operated with a central connection to the grid and can
therefore technically not be named “micro grid”.
The partners who appear to believe most in micro grids are EDP and FOSS but
also for specific cases. EDP, as an utility, is studying the micro grid theme and
has several ongoing projects to study the benefits and challenges of micro grids
for isolated areas where other flexibility options are a lot more difficult to
develop. FOSS indicates to believe in the “web of cells” concept. This means
that the future grid will be a combination of many cells in balance that can be
extended to have the capability to operate in island mode if more security of
supply is required for various reasons. However, cells or micro grids will be
normally part of the interconnected system and their existence will be based on
optimal and effective management of energy resources and additional security
in the case of functional micro grids. FOSS also emphasizes that it is a proven
fact that the interconnected grid is and will continue to be the most efficient
and optimal way of meeting the energy needs with equal or higher quality and
security of supply due to the benefits brought about by the common
infrastructure that is shared by all connected users.
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4.7 Carbon emission reduction/renewable energy targets
for 2030 in the countries covered by the consortium
With respect to carbon emission reduction, Table 11 shows the 2030 target for
each of the countries covered by the consortium.
Table 11: 2030 emission reduction targets in the countries covered by the consortium

2030 emission reduction target

United Kingdom

-37%

Germany

-38%

France

-37%

Belgium

-35%

Austria

-36%

Portugal

-17%

Spain

-26%

Italy

-33%

Cyprus

-24%

Germany has the highest targets whereas Portugal has the lowest targets.
According to FOSS, these targets are crucial because they encourage member
states to take decisions in further reducing emissions that are most economical
for them. This approach coupled with the ETS and the price of carbon will drive
policies towards investments in RES and the related aggregation business.
However, within the electricity sector, as previously highlighted, a big issue is
that there are no binding targets on the level of countries for 2030. Next
Kraftwerke underlines that ambitious targets which are followed consequently
are necessary in order to achieve CO2 reduction goals and to avoid uncertainty
to reach such goals. In this context, for Good Energy, the main issue with respect
to RE targets in the past, was that the government ceased all support for
renewables once the targets are met without taking into account subsequent
targets. The United Kingdom has one of the most ambitious carbon reduction
targets in Europe (80% by 2050) but there is currently a lack of clarity on how
these targets will be met.
In Austria, the minister for the environment called for a commitment to 100%
renewable energies but it is still necessary to define a clear strategy on how to
reach the targets. France has ambitions for each of the different technologies
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up to 2023 including a target of 21.8 GW for onshore wind, 18.2 GW for PV solar,
25.8 GW for hydro and 3 GW for offshore wind.52
Finally, another point of attention that was raised by EDP is that subsidies on
energy bills should be a lot more transparent so that the energy suppliers are not
considered to be responsible for the high costs related to targets for renewable
energy. Next Kraftwerke agrees that transparency on price components is crucial
and therefore underlines that also subsidies for nuclear, lignite, coal and gas
power plants need to be detailed and explained to end consumers.

52
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5. Key observations and recommendations
5.1 Key observations
Our research illustrates that power market design relevant for RE aggregation
significantly varies amongst different EU member states. The objective of this
report has been to analyse the power market design related to opening of
markets, cost reflective tariffs, self-consumption, market actor relationships,
Europeanisation, congestion management, micro grids and carbon emission
reduction/renewable energy targets. In-depth interviews were carried out by 3E
with 5 project partner aggregators in 9 countries: the United Kingdom (UK),
Germany DE), France (FR), Belgium (BE), Austria (AT), Italy (IT), Portugal (PT),
Spain (ES) and Cyprus (CY). Also, an extensive literature study was carried out to
complement the analysis.
Our research illustrates that, in general, the opening of markets and the setting
of carbon emission targets/RE targets for 2030 are most important whereas rules
to deal with micro grids and congestion management are least important. Table
12 provides an overview of relevant power market design aspects in each of the
countries covered by the consortium.
Table 12: Market design elements relevant for aggregation in the countries covered by
the consortium
•

United Kingdom

•
•
•
•
•

•

Germany

•
•
•
•

Continuous spot market with some negative prices and mature
reserve power market and imbalance settlement
Both capacity/energy tariffs for industrials but not flexible
Self-consumption is actively encouraged
No rules for relationship aggregator and other market actors
Support mechanism responds to design needs established by the
EU Commission´s State aid guidelines
Ambitious carbon emission reduction targets but no binding
targets in electricity sector

Continuous spot market with number of negative prices and
mature reserve power market and imbalance settlement
Both capacity/energy tariffs for industrials but not flexible
Self-consumption is actively encouraged
Bilateral agreement between aggregator/supplier required
Feed-in premium (and FIT for small installations) support
mechanism responds to design needs established by the EU
Commission´s State aid guidelines
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France

•
•

Balancing area is merging with other countries
Ambitious carbon emission reduction targets but no binding
targets in electricity sector

•

Continuous spot market without negative prices, market design
related to reserve power market and imbalance settlement can
be significantly improved
Both capacity/energy tariffs for industrials that are flexible
Self-consumption not actively encouraged
Bilateral agreement between aggregator/supplier required
Support mechanism responds to design needs established by the
EU Commission´s State aid guidelines
Balancing area is merging with other countries
Ambitious carbon emission reduction targets and targets for
different RE technologies

•
•
•
•
•

•

•

Belgium

•
•
•
•
•

•

•

Austria

63

•
•
•
•
•

•

•
•

Continuous spot market with almost no negative prices and
mature reserve power market and imbalance settlement
Both capacity/energy tariffs for industrials but not flexible
Self-consumption not actively encouraged
Agreement between aggregator/supplier sometimes required
Certificates support mechanism responds only partly to design
needs established by the EU Commission´s State aid guidelines
Balancing area is merging with other countries
Ambitious carbon emission reduction targets but no binding
targets in electricity sector

Continuous spot market with some negative prices and mature
reserve power market and imbalance settlement
Both capacity/energy tariffs for industrials but not flexible
Self-consumption not actively encouraged
Bilateral agreement between aggregator/supplier required
Support mechanism not fully adjusted to design needs
established by the EU Commission´s State aid guidelines
Balancing area is merging with other countries
Ambitious carbon emission reduction targets but no binding
targets in electricity sector

No continuous spot market, negative prices not allowed,
immature reserve power market and imbalance settlement
Both capacity/energy tariffs for industrials that are flexible
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Portugal

Spain

•
•
•
•

Self-consumption actively encouraged
No existing aggregators so no framework for relationships
No scheme in place for new projects
Limited ambitious carbon emission reduction targets but no
binding targets in the electricity sector

•

No continuous spot market, negative prices not allowed,
immature reserve power market and mature imbalance
settlement
Both capacity/energy tariffs for industrials that are flexible
Self-consumption not actively encouraged
Bilateral agreement between aggregator/supplier required
Feed-in premium support mechanism responds to design needs
established by the EU Commission´s State aid guidelines
Limited ambitious carbon emission reduction targets but no
binding targets in the electricity sector

•
•
•
•
•

•

Italy

•
•
•
•

•

Cyprus

64

•
•
•
•
•

•

No continuous spot market and no negative prices, closed reserve
power market for aggregated units but situation is improving
Both capacity/energy tariffs for industrials but not flexible
Self-consumption is actively encouraged
No framework for relationships between aggregator/supplier
Feed-in premium support mechanism responds to design needs
established by the EU Commission´s State aid guidelines but
exact details will only be known in 2018
Ambitious carbon emission reduction targets but no binding
targets in the electricity sector

No real market for aggregation because only 1 market actor
Both capacity/energy tariffs for industrials but not flexible
Self-consumption is actively encouraged
No existing aggregators so no framework for relationships
Support mechanism not fully adjusted to design needs
established by the EU Commission´s State aid guidelines but
support mechanism only exists for biomass
Limited ambitious carbon emission reduction targets but no
binding targets in the electricity sector beyond 2020 (16% is the
target until 2020 and the Ministry is currently contracting studies
to formulate a binding policy beyond 2020).

This project has received funding from the European Union’s Horizon
2020 research and innovation programme under grant agreement
N°691689.

Review of future electricity market options

65

5.1.1 Markets that are opening up for aggregators
Table 12 illustrates that markets are much more accessible for aggregators in
the UK, DE, BE and AT compared to the other countries covered by the
consortium but also that the situation is improving in FR and IT. All countries,
apart from IT, PT, ES have continuous wholesale electricity spot markets. UK,
DE, BE and Austria have mature reserve power markets and all countries have a
mature imbalance settlement methodology with the exception of IT, PT and CY.
5.1.2 An unclear framework for relationships between aggregators
and other market actors
The framework for relationships between aggregators and other market actors
(suppliers/BRP’s and providers of flexibility) highly varies between countries and
it will be a challenge to further define it in the years to come. It was highlighted
by several partners that standardization of such framework is unlikely to capture
the exact revenue model of the aggregator.
5.1.3 More focus on capacity and flexibility in tariff design
Our interviews with project partners and the literature equally demonstrate that
all countries covered by the consortium have both capacity and energy tariffs.
Capacity tariffs are expected to become of more significance in the years to
come. Moreover, in FR, PT and ES, flexible tariffs already exist and all
aggregators are looking into the potential of such flexible tariffs for various
customer segments in the years to come.
5.1.4 A lack of long-term national targets for RE
There is a lack of EU member states national targets for RE behind after 2020.
As a consequence, it is very unclear how the different countries covered by the
consortium plan the development of RE technologies which can be harmful for
the development of aggregation activities.
5.1.5 Evolving support mechanisms to improve RE market
integration and to respond to EC design needs
In the beginning of 2017, only UK, DE and FR have support mechanisms that
encourage market integration of RE and respond to EU Commission’s state aid
guidelines design needs. IT will be changing its support mechanisms
appropriately by 2018 whereas the support mechanism in BE and ES only partly
respond to those needs. AT and CY do not encourage market integration of RE
through support mechanisms. In PT, there is no scheme in place for new projects.
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5.2 Recommendations
The BestRES consortium recommends the following in the short to medium term:
5.2.1 Progress on the opening of various markets for aggregated
loads in different markets
Wholesale electricity spot markets should be made more accessible for
aggregators by merging bidding zones, increasing the number of trading intervals
(example continuous spot markets) and decreasing the gate-closure times. On
reserve power markets, the technical requirements need to allow pooling for all
types of load and generation units. In addition, the decrease of bid size and lead
time could increase market efficiency. However, TSOs should evaluate if it is
really necessary due to high costs. With respect to the imbalance settlement, it
would be beneficial to further merge balancing areas, both on a regional as
national level, and the imbalance settlement should be made symmetrical.
5.2.2 Only apply standardized frameworks when a bilateral
agreement cannot be reached
It is argued by some partners of the BestRES project that standardized
frameworks could be very complex and costly, that it will be difficult to measure
the transfer of energy, to define an accurate price for the transferred energy
and that aggregators could become the supplier of a provider of flexibility within
a few years (typical contract maximum 3 years). Therefore, such frameworks
should only be applied when other agreements cannot be reached.
5.2.3 Progress on the merging of balancing areas
Merging of balancing areas can further decrease the costs for the end consumer
and should thus be encouraged. On the national level, there is a particular need
for in IT and PT. On the European level, there are ongoing initiatives in DE, BE,
FR and AT and these initiatives could be further expanded to the other countries
covered by the consortium in the years to come. In UK and CY, islands, such
merging is a lot more difficult and costly and therefore less interesting.
5.2.4 Further investigate the opportunities related to flexible
tariffs
We know from our interviews that there are ongoing discussions in many
countries covered by the consortium to make tariffs more flexible for different
customer segments. This could potentially unlock significant volumes of new
flexibility (with focus on the mid segment in the short to medium term).
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5.2.5 Set ambitious national targets for RE in 2030
There is a clear need to define RE targets on European, national and regional
levels in order to facilitate the development of RE technologies and related
aggregation activities.
5.2.6 Transform support mechanisms and deal with negative prices
Where appropriate, support mechanisms should be further transformed so that
generators can sell electricity directly in the market, are subject to standard
balancing and generators have no incentive to generate electricity under
negative prices. This could be particularly needed in PT, AT and CY but also in
ES and BE.
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Annexes
Annex 1: Questionnaire with respect to power market
design aspects for Renewable Energy Aggregators
Can you please rank the
importance of different market
design elements from column A
[Please rank 1-9 with 1: most
important]

Market design
element
1) Opening of markets
(wholesale, reserves,
capacity, imbalance)

Questions

1.1) Which markets should be opened for flexibility in
the medium-and long run (by 2020) in your country?

1.2) How should bid sizes and symmetries on the
different markets be updated to allow for flexibility in
an efficient way?
1.3) How should gate-closures on the different
markets be updated to allow for flexibility in an
efficient way
1.4) Which of the current EEAG criteria (feed-in
premium, tenders, technology neutrality, etc.) hinder
the development of further flexibility on the different
markets?

1.5) What other aspects are important?
2) Optimise interplay
of intraday, balancing
and day-ahead markets
to make full use of
flexibility

2.1) How should market design be updated to allow
for conversion of these different markets in your
country?

2.2) How should non-fulfilment of generation (e.g. due
to uncertainty of renewable generation) be treated
with? (especially in the balancing market).

2.3) What other aspects are important?
3) Make wholesale and
network tariffs flexible

3.1) Should network tariffs only be for energy or also
for capacity in your country?
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3.2) Should the progressive convergence of tariff
methodologies be fostered across different countries?

3.3) How should bidding zones be defined and how to
deal with the persisting problem of national
limitations to cross-border limitations
(interconnection)?
3.4) Should targets for wholesale and network tariffs
be made flexible via smart grid infrastructure?

3.5) What other aspects are important?
4) Standardize
relationships between
market actors in the
field of aggregation

4.1) Should there be an obligation to compensate
electricity suppliers and to enter into complex
contractual arrangements in your country (Consumers
are often the customers of both aggregators and
suppliers)?

4.2) How should contracts between independent
aggregators and BRPs be set up?

4.3) How should contracts between aggregators and
(small-size) customers be set up? Should there be a
predefined contract (e.g. like a contract for switching
supplier)?

4.4) What other aspects are important?
5) Make flexibility
more European

5.1) Should balancing areas be merged (there are very
large differences across the different regions at this
moment)?
5.2) Should we go towards EU-wide support schemes
for RE (and energy efficiency) or should we
concentrate on opening of national support schemes?

5.3) What other aspects are important?
6) Define rules to deal
with decentral
production (micro
grids)/congestion
management

6.1) Should TSOs/DSOs and energy/flexibility provision
be further unbundled?
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6.2) How should the case of congestion be treated by
DSO/TSO (e.g. by stopping any aggregator activity in
case of congestion?)
6.3) What is your vision on micro grids?

6.4) What other aspects are important?
7) Encourage selfconsumption and
consumer
enpowerment

7.1) Should self-consumption be encouraged and how
should this be done in your country?

7.2) How can consumer empowerment and prosumer
participation be further encouraged?

7.3) Are there taxes on self-consumption in your
country?
7.4) What other aspects are important?
8) Set renewable
energy targets for 2030

8.1) How ambitious should targets be to avoid
investors uncertainty?
8.2) What other aspects are important?

9) Set up a framework
for dealing with
curtailment

9.1) How should the framework for curtailment be
designed?
9.2) What other aspects are important?

10) What other market
design elements are
important in your
country?
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